TI TLE OF THE | NVENTI ON REDUCED- PRESSURE WOUND TREATMENT SYSTEMS AND METHODS
EMPLOYI NG MANI FOLD STRUCTURES 5RELATED APPLI CATI ONS [ 0001] The
present invention clains the benefit, under 35 U.S.C. 119(e), of the
filing of U S. Provisional Patent Application serial nunber 61/140, 664,
entitled "Reduced-Pressure V‘bund Treat ment Systens and Met hods Enpl oying A
M crostrain-I1nducing Manifold," filed 24 Decenber 2008, which is

i ncorporated herein by refe s. This 10 application is
co-pending with U S. Appli cgﬁ%n ﬂﬂ®%f%§8 253, filed 16 Decenber
2009, ent i tRERUJCEBRRESSURESY ONND V‘BMME&E&S?E%TEM%@&BME'HHQ% hods

Enpl oyi ng M crostrainl i j " [ 0002] The
present invention rel aﬁ%@%&&g%ﬂlg%@d%%m systens and, nore
15 particularly, to reduced-pressure wound treatnent systens and net hods
enpl Qyi ng mani fol d structures. %{)0 studi es and practice
havegshown that providing a r edR¥detl e@’gﬂrtlggjhglﬁ&gm mty to a tissue site
augnent s and[odoriet ey RéRpt ihhetian Oy (B benef, tnh&sBlﬁUéﬁ Ct§1ﬁlg(¢)§@fliﬁe filidge. The
appli catl ons _of 'this_phenongengn are numerqus, |1 cation_of reduce

pr esur r &f Vb Beayisippat Paé%nté\rppycaéle%éf‘é@kmmbqrﬁl/tlf‘%% ﬁrglt uRgdicedrRiessuEs eat ment

(T requerfdna edaahé® Sydibing £hdtM@thm’scﬁrﬁ;ﬁl)ylﬁgK‘Mﬁkésﬁaﬁﬁn&d&ﬁ%%&xﬁﬁldﬁ gRgure
wound t her apy V\% reduced pressure therapy," vacuumtherapy")

provi de§4§)ef>ﬂml’i?é20Q§f wyishas inperporatefl dpreimey trigedner] rﬁ]éﬁmpseﬁelﬁhlﬁ ng and

I ncrgas %’plfcgt'i @f witd B! ﬁgph&ﬂoﬁ SSNE: 121439045 AYeo 76 D&%n{%xeﬁﬁ)ﬁ

t her apy, uce ssure t apy, as een uSed to 25 pronote healing
acr oss anwede“Redn@é Ibéssumdﬁdlrtdﬁp%meﬁ)‘o‘pstemk kyd Mathodsgemploping Micrastrais pl aced
di rectl nltnogjlan% iﬁound bed. A drape is then used to cover the dressing and
seal th m6 A Re® sealing nenber is then fluidly coupled to a

reduced- pressure therapy unit tcB@CKGREUN@gatlve pressure, or reduced

pressure, to_t und throu f oam pr.oac h ha r oduced
eant not ul -+ K0HE B Eirshbg Ry e sarelibogredab s BRBHE Mk SO bt

remakn. paidehlETy, IR -pressure WolE@BEatRba sy Gam Adsnethdds eﬂ@ws}dlge@ernefoﬁiyst ens
and net hods are addressed by the illustrative enbodi nents herein. According

to an i PFYE¥EAti ve, non- limting enbodi ment, a reduced-pressure wound
treatment syfjo8s) EQkicdl sR1S R Fadtics BAR sBOWE tHRPpBvidflel 8BduckdplebidRSna

proximity to a tissue site augments and accelerates the growth of new tissue at the tissue site.

The applications of this phenomenon are numerous, but application of reduced pressure has
20  been particularly successful in treating wounds. This treatment (frequently referred to in the
medical community as “negative pressure wound therapy,” “NPWT,” “reduced pressure
therapy,” or “vacuum therapy”) provides a number of benefits, which may include faster
healing and increased formulation of granulation tissue.
[0004] Negative pressure therapy, or reduced-pressure therapy, has been used to
25  promote healing across a wide range of wound types. Typically, an open-cell foam is placed
directly into the wound bed. A drape is then used to cover the dressing and seal the wound.
The sealing member is then fluidly coupled to a reduced-pressure therapy unit to provide
negative pressure, or reduced pressure, to the wound through the foam. While this approach

has produced meaningful results, shortcomings and areas of desired of improvement remain.



S5mani fold structure for disposing proximte the tissue site. The manifold
structure includes a plurality of spaced |ongitudi nal nmenbers and at | east
one shaped projection coupled to at | east one of the plurality of

| ongi tudi nal nmenbers for creating a mcrostrain at the tissue site. The at
| east one shaped projection includes a columar nenber having a distal end
and includes an enl arged nenber positioned at the distal end of the

col umar mnenber. The col ummar @ﬁg@s%gg ¢ first outer diameter (D) and
t he enl arged nenber has a second oute lameter (1)2). The second outer

di amet er of t[Ae05} Pharnepatngsentiewouns cgreezistems artdanethdds afd addtesspdbgithedi amet er  of
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15Accordin another jllustrative, non-limt nment ni fold
st 1 uct ur R yRERE G e BR e O Pl BN Pe ey iR v o
spaced | glagiityudtispbd BRpBRTIS] aRRehbals ah@@JtasOsiR sk 9ebjEvtioh ealpledio adugat ed t o
at | east one of the plurality of |ongitudinal nenbers for creatip

ni cr ost r et e nlyrality |°§ Lopgitudinad members 3or qreaiag 2 BHEOEREY dheiss et gﬁe #ncl udes
a col ummgpet m%ﬁe gﬁeﬁ%étfdngn@ucﬂrb §Eol%nﬁ5}%éjrﬂberr hing NEWOSR! Al iedBITDEr
positioneA at the stal encl t he col ummar nmenber. The col umar
menber hemargedpemsker potieoned jahite ﬂ@tral er[d of therrelunpnar sembeiy dchereelimaer embas second
out ef, di ris

o caily TREAEH chRPtaniRE (5T GRNA Bt RERBRLRE sRcch Sullabi 08, )
100061 A‘SBGQII‘dChUItﬂy diageten of the enliaided stembps i 1v greatenthan thﬂftristr@gtee diamdtmeﬁtw a net hod

for treating a Su at Wi, ¢ red [ des

pl aci ng al%@ﬁ @)rzuclt)ﬁ 2&2%’5{% o%kl g mcht‘%eats?ass %15%931?161’&%? vet

di sposi ngje asﬁealhd mgnifedritetctuay axid atﬂeeumra‘sﬂirdsw'sysltm furelelamdng ftdutr:edtl ent's
skin; and form % a fluid seal between the sealing nenber and the patient's
skin. Th%re??B‘Ee%g’ SEUPRERMYSE| udes provi ding reduced pressure to the

mani {pl d st r ucdcidnghbah&BYr ifltkeratife, h@RRHitRIRRMBOARRH!, B hiInFSIdistictaE &8t eS
mcrostrain at the tissue site. The manifold structure jncludes a plurality

of space@cdinatisyanien apaisatiaclydey aplurpliy of snaerd lepgivdpalpeinlas st coupl ed
30 to atichggsd SHAAS: bjelith Bl #E@{o'attYeaQ onb OP@E bR ARLS IBRIREIE] hahb&s RAL T NG a
mcrostrain at the ‘ti'ssue si | east one 'shaped projection includes
a col urmerpatmmaoﬁtam pighatishie sitg Tha at lgast ondieprdaojaetioarincindge d colsmbar

posi tiong i nber
has a fir g‘fn uh%l Qﬁgg.dgsﬁ% %ré}glﬂ%lu%ggntg Iﬁ‘l’eﬂég arrng %1 éﬁ%h}fé%wggtg%ﬁ out er
di an®Q er th¢ D@ymnarimeersteer.ofbe cltenar dicarbet lkeas adirsttolter éxahateg doh) medhthe enlargedr eat er
than the first oute col u [ 0007]
aner 1 eapibE DS e e e BT P S R R T b econe
appar ent is\rdater thah etecirsiouted dtalﬂetetﬂbaweﬁ@lsmmdndﬁtbeai(lbﬁdm)ascn ption that

foll F | PTI T W N
ow. 5 MJ 0‘?6? ?ﬁ%@ordmg(t](}lanqoiher I_lll:ﬁstrative, nocralglimiting embodiment, a method for

treating a tissue site on a patient with reduced pressure includes placing a manifold structure
25  proximate the tissue of a patient, disposing a sealing member over the manifold structure and
the patient's skin; and forming a fluid seal between the sealing member and the patient’s skin.
The method further includes providing reduced pressure to the manifold structure whereby the
at least one shaped projection creates microstrain at the tissue site. The manifold structure
includes a plurality of spaced longitudinal members and at least one shaped projection coupled
30 to at least one of the plurality of longitudinal members for creating a microstrain at the tissue
site. The at least one shaped projection includes a columnar member having a distal end and
includes an enlarged member positioned at the distal end of the columnar member. The

columnar member has a first outer diameter (D;) and the enlarged member has a second outer
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[ 0008] A nore conpl ete understandi ng of the present invention may be
obt ai ned by reference to the follow ng Detail ed Description when taken in
conjunction with the acconpanyi ng Drawi ngs wherein: 10[0009] FIGURE | is a

schematic, perspective view of an illustrative, non-limting enbodi nent of
a reduced-pressure -wound treatnmeM systeni for treating a. -wound on a
pati ent shown over a wound; [0010] FIGURE 2 is a schematic,

: I
cr 5 oS8k OB B LR ph DRSNS RENGL FLGHEFh heker, olong
of an |I¢mednmnqtar@fﬂmanh1mnmmemgeréﬁbbdl)ment of a. m crostrain-inducing
ifold f i t t t t t
T of i 0 TR PR b DBl eRodr el MRt oL
wound t r gphleRnvitlsieSdrente tolmaa&im@smtanea descriptiorethhtefodes. detail of the

perspective view of FIGURE 3A; 20[0013] FIGURE 3C is a side view of a
portitn of an interconnected node and shaped projection of the

m crostrain-i nduci ng npRrkpipEStaerTION OF GEIREBRAAWVEVNGS3B; [0014] FI GURE 4A

is a schematic, perspective view of an illustrative, non-limting

enbodi nent of[o IACHhOfRtcbRipRtd iHdLGlaRdinBiht Bleferkt Hvemtiod rhdy B/ BalidedBya ti ssue
site; [0015] FIGURE 43 is a schematic, top view of the m_crostrai n i nduci ng

mani f ol drebrensstothefgiewing DeteipddlesrintioRmbsimtaken i conibashenivith ther spect i ve vi ew

of an "écH&hﬁ&ginﬁ)ra\% s Wwh@kit ng enbodi ment of a microstrain-induci ng
mani fol d for e’in treating a wound on a patient, [0017] FI GURE 5B

i s alD enl ar gdB0Q9AFIGHRE issdifemphia paispectie vigived amdlyletnravgemmlfrmtlng of FI GURE
oA, 30[ %}&Jdmlfén e(a\&ed—%ar%sérg O/%HR& {r&mEf" ?s?e%; HrYr%atYﬂg a‘%v&jnd%ﬂ a'plailé'fﬁt rative,

non-1im
shown over a wound;

[0010] FIGURE 2 is a schematic, cross-sectional view of a portion of the system of
FIGURE 1 taken along line 2-2 in FIGURE 1;

15 [0011] FIGURE 3A is a schematic, perspective view of an illustrative, non-limiting
embodiment of a microstrain-inducing manifold for use in treating a tissue site, such as a
wound, on a patient as part of an illustrative, non-limiting embodiment of a reduced-pressure
wound treatment system,;

[0012] FIGURE 3B is an enlarged detail of the perspective view of FIGURE 3A;

20 [0013] FIGURE 3C is a side view of a portion of an interconnected node and shaped
projection of the microstrain-inducing manifold shown in FIGURES 3A and 3B;

[0014] FIGURE 4A is a schematic, perspective view of an illustrative, non-limiting
embodiment of a microstrain-inducing manifold for use in treating a tissue site;
[0015] FIGURE 4B is a schematic, top view of the microstrain-inducing manifold of

25 FIGURE 4A;

[0016] FIGURE 5A is a schematic, perspective view of an illustrative, non-limiting
embodiment of a microstrain-inducing manifold for use in treating a wound on a patient;

[0017] FIGURE 5B is an enlarged partial view of the microstrain-inducing manifold of
FIGURE 5A;

30 [0018] FIGURE 6A is a schematic, perspective view of an illustrative, non-limiting
embodiment of a microstrain-inducing manifold for use in treating a wound on a patient as
part of an illustrative, non-limiting embodiment of a reduced-pressure wound treatment
system;
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enbodi nent of a m crostrain-inducing manifold for use in treating a wound

on a patient as part of an illustrative, non-limting enbodi nent of a
reduced- pressure wound treatnment system [0019] FIGURE 6B is an
enl arged partial view of the mcrostra n-inducing mani fold of FI GURE 6A,
and [00201 FIGURE 7 is a schematic, side view of an illustrative,

non-limting enbodi ment of a m crostrain- induci ng nenifold. 5 DE TA TT , F11

TIPS CREPT- mg%g*g%%@g%%%f it By grnarge&) parP &?& al, c%jstrg% ﬁ&dcﬂlt&' 1f8 d Jehe

preferred e erence eto € acco gs that
form a pEIGURIE6&0Ind and in which is shown by way of |IIustrat|on speC|f|c

o et R A G A i RS L g RO ot

practi ceerhthiirhéi¥ 6Nd niost@idinidcingSmatifdes. St ood that ot her enbodi ments nmay be
utilized and that |ogical structural, nechanical, electrical, and chem cal

chang%s may be made without departing fromthe spirit or scope of the

invention. To avoid detail nepEMaESIFBEYCRIPEIRY! € those skilled in the art
to practice the invention, the description may omt certain information

known to t hod80215dxtheifelipwing deieiled descriptien ofhe prwicrgd embediments.defeeneisi on i s,
t her ef or f

pr esent I?‘nv%ﬁ%?eoa%c@aéﬁg '&reﬂg&q o% ti;étg?;/ﬁd[ e “Z%g%ﬁ&n gﬂ#raﬁ%ﬁés%ﬁ%ﬁ Ry, %’2 2]
Referri n@lustmiwop,rspcmﬁa ¢ryquanﬁitﬂdﬁﬁ$:hlth6avelawnlmaydstprmlpcde Thagen- 1 i miting

enbogde m;"f?r%b %ffa%tsr are gs%g? ru?%l? 101en1yg)e'tjanlq r(lja%?ell S¢ s%<ﬁ’l¥,§ ntﬂ% grtQ 90 %8@0%%1_%? Ibgg a

t1ss p1 ese I'ssue site
for ex anﬁlvﬁ),tloﬁ, a&dumduﬂ&?stoodahatd&ﬁagﬁbbdﬁﬁaﬁemapbe utilzsdiend that lagipet i ent . The

ti ssue S|te1 heb S of hu anj | .. or. other

or gani sm"YeHE dﬂ?rzﬁ‘é“ E?grfi cfrll%l @Eﬂ%‘i?@"ﬁ be "Pﬁ%c"i’ iho 5@2’%11% ﬁ@inrnal
tissue, Massitt & scpeSoTHR inEAABEL CTd> ¥@id ﬂ&ﬁllﬁbt n@@ﬁ§abl @@Qablé ﬁiaﬁk)dkﬂledllm glame nts,
or any other ti ssue Unl ess ot herwi se indicated, as used herein, "or' does

not requitt ® nRstigathe gventien, thedgscrplen way it ceraye dormatior knovan QARASE ¢ r eat ment
syst e 100)d43n #RAWN Thi félf&)@vll‘égJ&EtteﬁPéH d&eriptis 19aRREFokORot th be Wkéd inRQindfing

appreci ated that the reduce ressure wound treat nent %stem 100 may be
used to tqnéfa@ndﬁhmcompf@ﬁ@rwerttwé@tl@rls t1¢f§§d|én1§|bb’élze appendsA@laigdtinds i ncl udi ng

ar ea wounds, %e?éﬁ%n% rea n’ﬁ%ly‘@@i" luEda'%l%'%oﬁ'htrrﬁt?n The

reduced-press re woun ment “ syst |s s own on hd 102,
whi ch i serbbrdaugt of heedegideeessirs and trwIngtarsestah 190 &k itreatingradisstessitdéPdri s 106

and eacgril g 8atlen‘ct g pr%sehl%é%io dﬁlr rT1]sssue st l@urggyubea oef\%)lgasmlglla Sas\%ljgun%Q%Q or damaged

20  area of tissue, on a patient. The tissue site 103 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. While the reduced-
pressure wound treatment system 100 is shown in the context of the wound 102, it will be

25  appreciated that the reduced-pressure wound treatment system 100 may be used to treat many
different types of tissue sites 103 and wounds including area wounds, incisions, internal
wounds, or other tissue sites. The reduced-pressure wound treatment system 100 is shown on
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.

30 [0023] The reduced-pressure wound treatment system 100 generally includes a sealing
member 110, a microstrain-inducing manifold 112, and a reduced-pressure subsystem 114. As

will be described further below, in operation the microstrain-inducing manifold 112 induces
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30[ 0023] The reduced-pressure wound treatnent system 100 generally includes
a sealing nenber 110, a mcrostrain-inducing mani fold 112, and a

reduced- pressure subsystem 114. As will be described further below, in
operation the m crostrain-inducing manifold 112 i nduces mcrostrain and
may be referred to as a mcrostrain-inducing mani fold. The

m crostraininducing manifold 112 has a first side 113 and a second,

patient - ' ' 41 ATpR € I OUSe flit. .+ he
reduced-%?gdgggigléhﬁglﬁiégferfie%gﬁr%%\ Sys émﬁ%ﬁ)&lﬂ% HgOB?o Séélgrg%)[;%l{esponse

i ni ti at elddimyngmanrifost 112ilas wifitdside 1 heandousecbndO@atiedtHacing sidal 5. 5r esul ts from

pressure distpihbuted with the merqostrai n-i.ndycing manifold 112 to a tissue
B e 103, sud AL APl ReE R G R A BB it el fal e T ha
thi s actioons the dll@Scalifedpens®itiAdd byshicfossin stithAi the woundioar Miefosteaimt i on. The
cells_appear to respond to the strain by expressin jal receptors on
Uhe sUr (84S §rom e Piaiier s Wit B ACTBRTABREr o2 BRI E Prf tORE B | o,

whi ch pr opheh healond fetbe/1 05 Eshe WdiRd NER! it ReBEtdd \thd: kESadiBY cleles ude

i ncreased 10nmetabolic activity, stinulation of fibroblast mgration,

i ncr easetieasof pell wirfagsy Srait ef micresdsformations Theiceln appearin 1oBONHIOREEFBAY and the
formati o gk GIUhRkErt S SurfRS oVl lce®Sand 1IRfME SR $EnekiB pRAGHR AL 2
subsequentp I mpf ovenent "of perfusion at the tissue site 105. Wth respect to
t he wounetllg.0othichowemoteihgdinggeayititsatlihe healing aetévitigs|nhay in¢lededoeraased 02 and

t her eby I r_redu I S . fijal closure
by sgégon gtla é&%rac%\gsra)%[g%ul%c?qn;ba@;%%%s%%gﬁoghlgérgﬁea\@éf?lgaé %g%féfﬁfeoné%a i ng
menber 1d&Nlulasmgeimetralukijor, andnhd fdrmatioreoffdraroidbboe tissne et welllne a deatdsetn menber

110 includes a first surface 120 and_.a.pati.ent-faci rface The

seal | ng HERBER 1 1 HPERs AR of Prr iRk e et P h A%t 605 s ¢ e
wounﬂ 10}20&%1 ISQC]EVeﬁtélﬂ&rgﬂﬁfu(ljdtibﬁtisﬁe (ﬁ][laﬂﬁ vamhaelmaj ﬁﬂtﬂ%ﬁo}eﬁaﬁmdsdub@%ong t heOI
per pheral edge of the wound 20[0026]. The seal i ng nenbher 110 ma e fornme
from anqulrﬁTl"e?fideHreRaﬁeétthepW%‘%Hdd@é%%{zﬁfnlah‘?lﬂsué%w S.ec‘l?gia’a’é’é&e]ﬁ%‘i?ae‘irﬁ?ar%f luid seal,"
or "sealintenfi®ANS a seal adequate to maintain reduced pressure at a desired
site, e.g., a tissue site, given the particul ar reduced-pressure source

i nvol ved. Thd0&h(Thageaharinsmbrmll0 iy gancelly fpymed figm aflexibip sherte ot seabing
sem - Per fEABL 10 BlARLONEAL SurllBl £10 Al pali ARGl ce BAThe AN fhehbS:

properties of an el astoner.
110 may be sized so that the sealing member 110 overlaps the wound 102 in such a manner

that a drape extension 116 extends beyond the peripheral edge of the wound 102.

20 [0026] The sealing member 110 may be formed from any material that provides a fluid
seal. As used herein, “fluid seal,” or “seal,” means a seal adequate to maintain reduced
pressure at a desired site, e.g., a tissue site, given the particular reduced-pressure source
involved. The sealing member may, for example, be an impermeable or semi-permeable,
elastomeric material. “Elastomeric” means having the properties of an elastomer. Elastomeric

25  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 not limited to, natural
rubbers, polyisoprene, styrene butadiene rubber, chloroprene rubber, polybutadiene, nitrile

30  rubber, butyl rubber, ethylene propylene rubber, ethylene propylene diene monomer,
chlorosulfonated polyethylene, polysulfide rubber, polyurethane, EVA film, co-polyester, and

silicones. Specific examples of sealing member materials include a silicone drape, 3M
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25 generally refers to a polyneric material that has rubber-I|ike
properties. Mdre specifically, nost el astoners have ultimte el ongations
greater than 100% and a significant anmount of resilience. The resilience of
a material refers to the nmaterial's ability to recover froman elastic
deformati on. Exanples of elastoners may include, but are not limted to,
natural rubbers, polyisoprene, styrene butadi ene rubber, chloroprene
rubber, teRdL, propyl ene
r ubber, E%ﬁgl}glne chlyf‘é &I%%é %ﬁ%gsn(l)nlét&%[able ‘rA(\)/é Iti’l‘%glll’s?fép &g hyl ene,

pol ysul fdrdge. r ubber, polyurethane EVA film co-pol yester, and S|I|cones

Speci fic exa alin eri aI cone, drape, 3M
e tor m T IBeAT Aot BelBa T E ol B G e AP BT ot sl SR b barr so.
or an ijnl:]iOs @rllldﬁa@ﬁml ent meml;%i;@@@i@]op&@blatd RE0NENN com[élﬁi%ebﬁﬁg MEMBEVIIC & rrg?/ be
coup to t ese |n menber e atta er 118|soera eto
renovibwpf’&la{lpﬁ @ eﬁf@ls 84 ﬁﬁaseﬁéﬁmlﬁm c?owgn%a&% <QURLBE JigAFeRATAID 4. As

used her&iébtaﬁdlﬁclﬁ@és%re@t@ﬁﬁr)élﬁ@ Thé ek @€supRaU Rlsb BitkoMipassés SRRANREE Obj ect and
i ncl udes direct coupli he term "coup Iped al so enconpasses two or nore

conponentOsIRCAgRS tﬁ?@r‘t YRS g thyging Aneshrs bﬁ otusof eaph of thercqmpprenisengof t he
conmpone nfoﬁn&ﬁl‘r&g tHeQhL B %et:é %ft@ﬁal S tll'll: ReR “Qupidb ?tla'yallnclu@tl cclfémulaﬂ e term

"coupl ed” may 1 nclude chem cal, such as via a chenical bond, mechanical,
t her mal , sugh atiee rhinged! b@mchmlcakﬁmabmqml aopheafBuidisaeplingui d is in

comy Cﬁédfngc aPﬁﬁl‘A"?seﬁln%er u%%gﬁ%\ﬁ% L{]eilrgﬁ{tecl ]?(f@tol Po@?tﬂonl- h%h?&ﬁ uljg{)g menber

110 and at ment ne orm a urd sea er the
pat i ent ' mempirdéd andsattbCdimerif hvendtt bl@hmmhtogaﬁnﬂlerforﬂﬁﬂnmsedi@varﬂye patitwis al

AR T M TN

adhesi Vesealﬁ@&herﬁﬁ‘dr il V@toetpatighasdpitRrmis @ 4.1 g ckangle, thoatblcemsitaeshbibsal i ng

tape, paste, hydrocolloid, hydrogel, hooks, sutures, etc. In the
T ust r aBF b BMBEHeReRLtv aBesYe %%W@teﬁ@ﬂlﬁé e,lsfﬁlqgéapgnd%[lffe%g% | ayer 119

coupi#d sItenlgl’tQpaOﬁéslt@H&drB&ﬁl'oﬂQhﬁdlBée@%oﬁsZ&t%s e drape extension 116. The
attachnment nmenb span the entire wwdth or a portion of the

pati ent - f aci r{@07§|l1|111 ﬁ’ééll%EQUY?fentbl‘?émB?@ther‘?@améme@h@ 114 aradhesikeda¥er in t he
f th
case of FRALLAN kARCoaichErnahL AEAIET, SERADE, elélyéer%lgnrl‘lg o6 anplhag over the

entire first sealng Tenb or over t irst
sur f ace wémbdid 18mapepasxtheergirowslth digy portion of the@Piont-fating sirfico 2% ofithe- i nduci ng

mani f ol de%l%?g 1Jf1§r{1$]e¥ll)l 6; aAltgmﬁql%%lnqﬂigaé(? 8% g’gl?r%et%] th%%&g enP I%%%E&tl 1§ _aCI ng

surface e séaln rssue  si

vvoull 102y beldpplied evcoti realma-ﬁrstduncfacngznaﬁﬂqé edating 2mibery1 llﬁEOISZIVZIElﬂC ﬁfst

appr oxi mat§ t(ﬁg 2% est i mat ed rea of the wound 102, although a |arger or
smal | er 56 Hhile @%@eﬁsloﬂs ferent applications. In the illustrative

enbodi ment, t[DE29)TTEE BféroQialir-inaaiiad Manifed 1 20k @/pichBy bowlidide dettvegd teal i ty of
i nter connect ed nodes, 124. The |n§‘er connect ed nodeds 124 may have a
subst ant Je&9ndyPaticpiclaring surfase 422 efcthe salingmemper 1P pp @etla%'ﬁrsﬁ%i% ed- fl'ﬁat t he

i nt er conpeeiiad:! n@ﬂ@ﬁlol&ﬁafﬁand&ﬁlgernﬁmwnlztra@ 1R sH4eQ %S appRiihae lenc! udi ng, but
not limted to, triangular, square, rectangul ar,
25  estimated area of the wound 102, although a larger or smaller size may be used in different

applications. In the illustrative embodiment, the microstrain-inducing manifold 112 includes a
plurality of interconnected nodes 124. The interconnected nodes 124 may have a substantially
circular cross-section, but it will be appreciated that the interconnected nodes 124 may have
any suitable cross-section including, but not limited to, triangular, square, rectangular,
30  hexagonal, octagonal, elliptical, etc.
[0030] Each interconnected node 124 may include one or more shaped projections
126. The shaped projections 126 are operable to create microstrain at the cellular level within

the tissue site 103, e.g., the wound 102. While the illustrative embodiment shows each
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30hexagonal , octagonal, elliptical, etc. [ 0030] Each interconnected
node 124 may include one or nore shaped projections 126. The shaped
projections 126 are operable to create mcrostrain at the cellular |evel
within the tissue site 103, e.g., the wound 102. While the illustrative
enbodi mrent shows each interconnected node 124 having a plurality of shaped
projections 126, it wll be appreciated that sone interconnected nodes 124
may be f i i bCr j 0S: I : exanpl e,
B S B e T
cert ai n thatsameint¢yeormbstethnodsh 124 mgebhormédtocueid gieating migsostrvins sl an

addi ti ongl ni fold 5wt | ! L am nar
mani £ of ceHtag openpice e o o SHPRFPRERIS 124,807 be forilpd yln TR oot

pr oj ect i ianseltdH arh of becahsert kb sdgetheninicadaic aregs. MdoicH alr,canbditianal nengaldt | on of
the tissue site 103 to.prevent th reation.of strain in.a certain area. It
o bel | U FaPeEBdidRy Sa ot e RO PR B Batdd Boftlh ik £
overal | pidredtitheCshbaged greiectunanyy 6 thd hicimaytaidandl@fighadalifeld 1d 2hay & pertion
nicrostrain-induqing mani fold 112 wt oul_pro'ection% 1%g.or t hat does not
10 cr eat & R Eustied DR & prRvedbibe sreation ofsiraindn 3 osiin aref Tbis Beljgved that

i cr ost r floidd HidedsRBindRNeftth drehd B Hapkll 1d S¥ralpation c@. RoM@ampledd nAfbery,
graft(s), objects used for adjunctive treatnent or thera ., stents),

LI €.
oxposed dsgaisloeveys miedin-BRuGRBIolLC, without projepiems | 24 phaiafuipt
Proj fetl Qlge %%%OMS g‘?ce?tjd%ﬁsatr@ag i a%oll't}’ont &%éﬁ%sﬁéiﬁ@ndu@n%%dﬁ%!dWQQ Ywill SOIMTE
projections 126 may be larger or 'smaller than others. I'n one alternative,
sone shalpedn 1h qf popiacan atesy, EREH(SEopidstowsedior adigentivpireatmentiva theoatiée-&; wher e
"pitch" | efin e between a reference line 127 forned to
have a I‘slt%ﬁ%i eé‘ﬁ%ﬁ%go\%é{’%&ag"ﬁ%%lé?{%%%}?aﬁgaxi s 129 of the shaped projection
126 as shown [DO81¢ Ths shaped piofrations 126 GdiRbe Sdhstakaally thhsapedsizer djleniaiivaly,126 has

an outer surface. 13 nd base 132 ile the shaped prqjections 126 in
Fhe T 1 TSR GGioBR b it B B Eorcdee frimapie AR REERRA Tt s 1
t Pli 13 hnprigfRctionk il 2@ 1Ry Givel arlmigerh;ii%ﬁ tﬂr,]ahiomersz gzhaa\s‘pitc?m ¥s (&lﬁnécﬁllﬁjl' the ahgp ezha: apgbl e
of creatijng a mcrostrain wthin e woun 02; r ex e, e ape
proj ecti bﬁﬁ\ge@%eﬁ?&yc lrénesk}ﬂ\s'}‘e@ﬁé@t%ﬁ‘g? aetsﬁéaf@#a‘ﬁléfa_? oy a@ﬁé%%%f,tﬁe

hemi sphegi,6&l gryje&RNeH as SivhinnA Bios@delfonSih FMGUREBU. aHagksiRbéd/profRammdi26
cylindrically shaped with a distal recess, tapered, nore el aborat.el

. aper. ) . y
shaped, kasenomesusfaen bl a9 gjbess §38n IVhilrdhashapedypseiseiony 12apdhedustiagng a t hi ck
pr oxi mal . &0 t.niA.1di : (RRVA! : 2o , the
Dssnaped i ey fresghiydh 3Bt 0L appleFcl B B hipe PRy RIDRC TR
i nt e2€onkmaye eeydsuitable shapp 4apabletod creatingainicrostrpin| veithén the sveendi02; s exsrapled
projectigns 126 nay,. r fr i k| t he sane
mat eri al "f f/}bage(g?roﬁcé l(gn%i lfezlﬁ H{vi;‘?% R Slébgf%lg?l nctufoggh(;edgéedf g?}eagl“% %Jgﬁg{’ he i nterconnected
nodes 12Kendisphetienllytshaped siylipdritally diaped, irtanguldi2Bshapéda cytiatderalhl shagmidegthiaon, one
may contr.ol the stiffness t he i.nterconnect.ed nodes.12 uch that greater
m crost r‘i‘?tﬁl rﬁﬁeﬁs’zaé’e’ﬁ?flo\l}?ﬁeega P’f?t‘%bSh@B?(g &n [}E? gee o?f"%eﬁté"“\ﬁé%ﬁar e? ca?/l rsus
others. ihp&ed RbMRGHIOK pokithl BadiRS thiddistsl RAd 6tvigy @rec T omsemiRAimeandhd he
m crostral n-j nduci ng %r?ni fold. 1l % %ener al l'é my .be for rreg of 3 f oam
mat ef] al STEPeLPTAIGHIONS 474 #8 fapied pf the Same maierigy #6 fhefpercopesicg SRS I2&d nodes 124
may be i RighaRRRLCETIEM: A\ tRe MEPIPrHeions CIHESH b Bri@IR6H S diffedent FOT
exanpl e, the network of connecting nmenbers 134 may include a plurality of

. : TEMDOT S . y
menber s m3Erighor hesamp megsrsbypa elnateris Mithglitiapn eeavertienthep esrinerricitddes 124
to one a 44 orldhe étﬁ& s éﬂeﬂ?ﬁcﬁ@&ibﬂseli%mﬂln%ﬂgl REHdE! Sy dodohgye a
substantially circular cross-section; however, it wll be appreciated
t hat t hestiféwisef shelid@ravanected nedesrz4 sudht thisigecater osgrosirapt manbe pmidediinng, but
not Limted.to, trjangul squar r r I t agonal ,
elli lf)(;)l c%ﬁrt,ameatr%a.s OFJ[r}\leéAg)gfl?:i%zn‘,'eqsé{lss O\;a\}efsr ef%é%?@%@%‘%%&&&ﬁ%?gg@ Sl{'%g&connect i ng
menber s Adikcticy 106, and rifel midredaisdmducing adanifbld 11 geresdllyanay-berfdwaddrog amani f ol d

112 behayes ani sotropi cally when subjected to a reduced pressure.
oam material or a hon-foanr material.



10[ 0033] The interconnected nodes 124, connecting nmenbers 134, and shaped
projections 126 are arranged such that the m crostrain-induci ng manifold
112 includes a plurality of flow channels 140 (FI GURE 3B) or pathways

bet ween the interconnected nodes 124. The fl ow channel s 140 i nprove
distribution of fluids provided to and renoved fromthe area of tissue
around the merostrain-inducing manifold 112. Thus, the

m crostrai n- jodshChilnd el hack 134 b yﬁgﬁﬁ&mnﬁea&@sﬁgﬁem&k%ppl ying

reduced pressur ering fluids"to, or renov ds froma tissue
site 108onnktingonenbers 13¢. deségmple theinetvosk ol%clonnecnnmmﬁmgerﬁéh‘i fogy thelude hel ps

to avoid nfu owth i
gr anul afilp IW g‘flslagngg%g# W ?agggleﬁh cguphﬂﬁél djaaf:‘fIft lﬁ%}? &nggetgagllggf gized'm)val
from t heo ddemortersilh &elﬂt&lraﬂ.ﬁelehib%)dihiéﬁhehmerﬂbers 136chave abybstaniially;cimulamni f ol d
111 be for.nmed from.any suitabl e teri a Ie only,
and 3\? t KOSt secHoR: ?‘B‘EV?Y?FP it ‘E"ﬁ]eberﬁpl?’iﬁf)ﬂeflé?aﬁma 913%“%71%&1 § be formed
from an cekasdcase inchliny, BabsenRat ©/ Phedeg) adab) ecpguiaitexaghsl, | n addition,
the manifold material may itself be, or may be conbined with, a r]%g

may be

opaque REegaRhFlligHcak etey Ip pagidan anwilhbe ‘B?qu%d belew, R SenneHme RS
scanned i B ot ofirdd@MctPthat e mi@Bkrainlin@UcHR mirPfotel 10 HRhAVes Widgicalgr not any

remmants of the mcrostrain-inducing 25 manifold 112 renmain in the wound
102 af t evherfubiacted thavesiuprslamesseide t o renove the nicrostrain-induci ng

mani bm d 112[({055)]% engtem}ﬁ%étegl%%esﬁ?g] Johﬂé&ﬂl\}\%%]emké}ﬁ%%ﬂ@% LPj ections 126,
or mcrostranln ucing manifo 1 as a , be coated with a drug
(e.g., amjenbasciRagud ardnped suh that ﬂlﬂirticrroiﬁaai-lndgemg m@qu;,d 11%intludas aor copper),
ahydropilic terlal the r mani fol d
112 may PHFAEY V%?l}?ﬁﬂéls ?{(ﬁ&%@@%ﬁ Sbet@%en@te 1&%;@0&@99&%@ Tvery tube
(not shawn) Thevmﬁﬁ etyinels ugsmmro\amﬁsumbmmbfmldagemﬂsd weeyd kmncdzedi fmmrﬂmj to the
wound 102 t rrough the m ¢rostrajn-induci 112. [0035

i crost PEARL F??B% H@‘F%WTTBT’%“ET uﬂ%@mﬁﬂ%‘bmc}f hﬂ)’ffqg ’3‘/“%?%?%38? ucfcﬂgoc ess,

i nclygdi rﬁgamfauumgtoﬂefamett@dsstsom agb@[r%rf@dhﬂbdlﬁrcsslufﬁtecdehwmgﬂhﬁﬂsﬂg orcasting,
etc. The shaped  projections 126 may be forned to . be substanti all}(olé nt egr al

Wi th corfreespiiidrromadissusshe i Mergenss, thodesign ofrgyjcrpErai g pce papt
corr espqmsli hags ﬂo%&ﬁ%giﬁﬁﬁ Q&R&Lamﬁ@eﬂ bhAf- v ., Sitich @RIvRh bggramlam,

i ncl udi ng, but 'imted to, mechanical fasteners,
u|trasom|swe@pc1mnmmmn§>)ld ahd pldavrsfor eagisetsmpsal, fr%@%ﬁlﬁ@e sit¢ &0 5[0036] The

m crostrain- td%@h']c‘rﬁégmfé?d}{r&lﬁhﬂd&&é n%¥foidqu%§ e Yorkel lﬁ%nfjﬁl\fl' sGfshid OF

20  material. By way of example only, and without limitation, the microstrain-inducing manifold
112 may be formed from an elastomer, a bioabsorbable/biodegradable polymer, etc. In
addition, the manifold material may itself be, or may be combined with, a radio opaque
material or a UV florescent material such that the wound 102 may be scanned with an X-ray or
UV light in order to determine whether or not any remnants of the microstrain-inducing

25  manifold 112 remain in the wound 102 after efforts have been made to remove the
microstrain-inducing manifold 112 from the wound 102. Additionally, the shaped projections
126, or microstrain-inducing manifold 112 as a whole, may be coated with a drug (e.g., an
anticoagulant), an antimicrobial agent (e.g., silver or copper), a hydrophilic material, etc.
Optionally, the microstrain-inducing manifold 112 may also be formed with additional

30 components, e.g., a delivery tube (not shown), whereby drugs or antimicrobial agents may be
delivered to the wound 102 through the microstrain-inducing manifold 112.

[0035] The microstrain-inducing manifold 112 may be formed by any suitable process,

including, but not limited to, micromolding, injection molding, casting, etc. The shaped
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creating point pressure or otherw se inducing mcrostrain Tn one
illustrative, non-limting enbodi nent, the m crostrain-inducing manifold
112 includes limted contact points with the tissue site 103. The contact
points contribute to the inducenent of mcrostrain at the tissue site 103.
Thus, in one illustrative, non-limting enbodi nent, the

m cr ostrai n- inducing mani fold 10112 adj acent the tissue site 103 may have a

proj ec“ vﬁtﬁ'&qs%@m%& %gfo%e@% ué‘s%as.n?ﬁhfﬁa?e%ra tgc&q 88&&?%]&6'“3% gaat -facing

si de, tron o e mcrostrain-inducin directly
I mpi ngi ngpdemz4hn& mdydsueused @ cbﬁaspmqﬁ'ng)mtdrﬁmsedtdwhwdd@lMycaamultablet he surface

area X (4 er.ei n surfa a neans t a

that a g@%@%\? ‘Bﬁ&siﬂléé’fﬁubﬂ"t&]r‘m%ﬁ 9, E*‘r‘r’f ‘i’i‘? ftsRit Weiding rgat““?ﬁP‘?‘%Srﬁ?15[ 0037]
I n a]not heelding), Beidiag, laWigsivegRethér, eicng embodi nent, the m crostrain-inducing
mani fold 112 i nt thetlssue site may have a tjon. surface
area df X cnﬂ[g‘gﬁgr Regstgt-pdpsae %’é‘&‘g’g{g?lzpﬁé ’é‘ﬁa]ﬂ"g? ﬁ't‘f“) Ssqcéi’éeSfﬁnd yet the
portion &Eaﬁn?%om peQtitd @ otiekRid! FidBdn SRR 6 s fh, 1&311&'11{1@&%1%/ nblﬂrnhfwi ng on the
tlssue site 3 may be less than 30 percent of the surface area X (300/0

1)-).1In emlaﬁdﬁémdhe miresiTRiRgndyeineanamiield 112Haclvdes figdted seract pejnts yatidhhg
mani ol dd125adioaC &Rt ¢ ('Ej}fc m#dlﬁé eﬁmﬁwt@toltﬁémaaaénlzﬂe/ﬁ rﬁcﬁ@t?ah@ﬁttth@f‘ssﬁéjilfeace

area of X cnk assocl ate e second, patient-facing side, d yet the
portion BB.{Thes,m encdlusteaiing, rmdurd;lnnfglmh()ﬂmqmt IllezntstrQS@@ln’rlgdquglm@ifn]g on the

tiss |Ij(? S} ]ItQﬁsiar trf@eytlsg\?e 41t§.§§3 [‘r@?ﬂa\%o n@@ &%tsuggceta% o?%én"imaﬁscﬁfa‘% 3;3&11( 20% X)

I n one i tive, non- Giment, -t he m &rostralnin ucl ng
mani f ol dth& iéboadijpanmtﬂfacumldel, &Ki,b&:t ﬁletpf)rtibﬁ@f t}nymbmsteiualqduupgwm@cdd $W2face

area of 25cn? .associ d with con tient-facing.si de and yet
the. por t TEHTGIRAR RHE PSGETRIHE 10T atEr G oriH RuteGotaes i P §% X0 ngt ng on
the tissueysX). eAskiddd H&ylnb‘@réjeﬁﬁ)ntsfiﬂﬁbek&a’pﬁfemnhe fta thiea gamedab@ejeaticdznfX (10%

X). In one ill USthéqul ve, é_‘n i mting enbodi nent, the m crostraininducing
mani f ol d2em ¥apld £ OB {?ué ffe site 103 may have a proj ection surface

area19f X cnoasgashades iMsthivehorSBGRRE emBadiinet the AGE0Gra51-Hauciagd yet the
portion of the mcrostrain- 30i nduci n% mani f ol d 112 di rectlag i /pi ngi ng on

the ti sspanild élawcﬁﬁjh%@sp%ﬁ@ OB 3y Dayret prejeetigy supfhes aep fake@mar ea X (5%
X) . assb@HaBkith gqe%dolnh I?F%n%éléié’ ahd fdt ieSortRANT e thiclJ3Gaif! rmﬂ@lhge nt,

the m crostrain-1nducin 12”adj acent the tissue site 103 fay have
a proj ecmiaeifolé it% @lmﬂnrrelangmg bl msw%@t@hﬂ@dbev\lﬂsnh@h@ psessoimy, the

patient- gu?fél:@%ea? XQ?@% %d g E&otﬁep ﬁlu@&z{t{‘ﬂﬂe%nmmlbnf eﬁb&fuﬁgﬁt{ 1‘% Rid-BEKG. N9

20  inducing manifold 112 adjacent the tissue site 103 may have a projection surface area of X
cm? associated with the second, patient-facing side, and yet the portion of the microstrain-
inducing manifold 112 directly impinging on the tissue site 103 may be less than 20 percent of
the surface area X (20% X). In one illustrative, non-limiting embodiment, the microstrain-
inducing manifold 112 adjacent the tissue site 103 may have a projection surface area of X

25  cm? associated with the second, patient-facing side, and yet the portion of the microstrain-
inducing manifold 112 directly impinging on the tissue site 103 may be less than 10 percent of
the surface area X (10% X). In one illustrative, non-limiting embodiment, the microstrain-
inducing manifold 112 adjacent the tissue site 103 may have a projection surface area of X
cm? associated with the second, patient-facing side, and yet the portion of the microstrain-

30  inducing manifold 112 directly impinging on the tissue site 103 may be less than 5 percent of
the surface area X (5% X).

[0038] In still another illustrative, non-limiting embodiment, the microstrain-inducing

manifold 112 adjacent the tissue site 103 may have a projection surface area of X cm’

-9.



mani fold 112 directly inpinging on the tissue site 103 may be |l ess than 2
percent of the surface area X (2% X). In one illustrative, non-limting
enbodi ment, the m crostrain-inducing manifold 112 adjacent the tissue site
103 may have a projection surface area of X cnR 5associated with the
second, patient-facing side, and yet the portion of the

m crostrain-inducing manifold 112 directly inpinging on the tissue site 103

may be l?s%&a{eg%\ﬂth]t é)s%r Bat%;%%agﬁﬁefd% faf’ﬁ?ﬁ/etatflgﬁo r%c]‘fo t‘fngmch) alifducin r% fol d

i 11ustrdtive. non- rarn-in C|ng ma
112 adj acamifbldtlie dtrhcslsfumpmghg ohQIB: tisaye dita\l63 aap nbaiees:ﬂlam?.a peerftatthear ea of X

m ted t f t th ti f
Che m oPGLRrarny Rttt on6 Alre SR FmiRy ehbeg ey eR g Stor P cooe ©
site 103nmepldoa? lagjasent thadisshe it LI3Camt havt afph@ecﬁwﬁ ﬁl&fa?.e a:reeaf Xcfd. 5% X) .

[ 003 In one .illustrative, nop-limti
micr ]st rafofiated g thyserent P%ﬂeat-%i@ga@r’a?eg AEt t %@041?%%11}86 g??%sﬂfﬁlénwghave a

proj ect |Il@dﬁ1f§ldr1f1§@ﬁ‘e@fnglp9;glr% oRMEe @BE&OHIcaADS chapibt fesé then $@eRad of Mt i ent - faci ng
side, and yet the portion the m crostrain-inducing manifold 112

15di r ectspsface r%EﬁaﬁE:;(lP(gXémlnt%é iHystratipe, aonclimiting empgdipent; @lﬁrﬁ%mlrnméuw cent of
the surface RArga afiaéddt thididue gﬁ’)@ iy ﬁl%snlgagte q th(Jf] SHBE séfact BRa of X cm?

m crostral n-1 nduci'ng manif ol o tissue site 103 103, e.qg.
wound s asfosieted Yo%, thevsegorsp patient- f@emw@ Achnd wetfthe portiosof thphioresjrainainducing

pr C)11 ct 'éﬁ)#;ifgfd 1§%ﬁe(ﬁ§% %&gl grbq tléfeetrlssﬁ{ls‘?teg%m 9%e ace 98?&fc@ﬁt%’f't duci ng

mani |rect on the wound’ sur may on y be 0.2
percentsm&ﬂ&mﬂ&ﬁéﬁ$%h@ to HGUF 3C, 20 it should be understood that the

i mpi ngi ng por ortian ut er urfa e.l3 ach of
the plural i t 60'8$ﬁ§’h0 élgu %%t vee%?n 881Stm§ E)glboélmerqt B‘f%ﬁrB thm%ucmg Q‘lamffolg

nm c rhOS L riag aijacrwume ik unBind fGBljrdayllilai’ze prOJ de€ionl kg fhos eda pf anﬁaﬁseclmevmbu nd 102
such that the jnterconnecte e.the wound.surf | n one
R TR R Al o SR s Sl R e A 3 B
On t1@p Qfire@RENPRIRI thtiRas HRSI3 Midyde 185 tHah 0.2t feecenurmikl shddce drgrever, it

be gg/reC|ate that a single mcrostrain- |ndUC|ng mani fold 112 may be

errpl oyed0-8re %) Raferring iy URN dka pisrastrpindudicng masHPiddid afigserblodsste f or ned
and used;s. The1 73 ng%ﬁﬁ"d RirfaRAUB! ng BRRE fh@lva)uﬁé-gurfﬁeé’l@ﬁ aﬁ@ﬁlﬁ?ﬁa\;eraom a single

i nt erconnected no 24 with a sh ped projection 126; nultiple independent
i nt er conm@edtied swte area X4 apd v themapen qf mpfrestraininsiudipg mapifold 1 82 itgstinf

T CoASELS SR S e oGl BE IR SHORPY, LSl Ay a8 e
apprXci atshdultlbatindersoanihat the mrpm@m@pqmcpmdagcmrﬂg beraportioh df dnlduitgrayriace
130 of each of the plurality of shaped projections 126.
[0040] The microstrain-inducing manifold 112 may be disposed proximate the wound
102 such that the interconnected nodes 124 engage the wound surface 105. In one illustrative
embodiment, the microstrain-inducing manifolds 112 are stacked on top of one another to
25  substantially fill the wound 102. However, it will be appreciated that a single microstrain-
inducing manifold 112 may be employed or a multi-layer microstrain-inducing manifold may
also be formed and used. The microstrain-inducing manifold 112 may be formed from a
single interconnected node 124 with a shaped projection 126; multiple independent
interconnected nodes 124 with shaped projections 126; or a group of interconnected nodes
30 124, which include shaped projections 126, that are interconnected with the connecting
members 134.
[0041] It will also be appreciated that a single microstrain-inducing manifold 112 may

be rolled up or folded over itself in order to fill the wound 102. Furthermore, it will be
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be rolled up or folded over itself in order to fill the wound 102.
Furthernore, it will be - 10- appreciated that a single

m crostrain-induci ng manifold 112 may be | oaded into the wound 102 and an
addi tional manifold placed atop the nmanifold 112. Exanpl es of additi onal
mani f ol ds that may be placed atop the m crostrain-inducing manifold 112
include, without limtation, devices that have structural elenents arranged
to form . | . : |4 : tissue
col | ect IBpEERRANE fus Bt B A MUERIFE ARRRYE LRl OB BETHE e

f 1 ow chandeh sdditional madifo0di@hceRefoprthd mgnifojdi 12. tExamp@EsREadtjtionklenanifolds

reduced-pressuyre. su stem.114 incl.udes a . d-.pressure .sour.ce 142,

Wbt oh b R 2 RlEF AT e Plp r R R T LA RAE SR R BRAEE 0

pr ovi desieviegiubift thayy Sustura cments paiigedio fohe floedhaedispeetiahufoamancings t r eat ment
10syst em 100. used herein, "reduced essure"' generally refers to a

pr essur €PPued! ﬁg‘sﬁ‘&np({r% tﬁﬂ{?iCQH?C“BP%%‘&“Bg g Si‘r}%sfg%ﬁs @Fttlﬁd N Cf"§%%ei ng

subj ect g1t figvealap®l.. | n nost cases, this reduced pressure will be |ess
than the atnospheric pressure_at which the patient is | ocated.

: R {
Al ternati vel J004ghRefeamgagen i BLLUrE L by refuccrpsessirp atPsustey A b OIS pressure
at the tlLR3LEpRsduR so%@qgﬁ%ﬁéﬁﬁ%“‘{aﬁe Ry difftieh@bints. 98RSERLEI-prlestud flow in
the microstraln-inducing manifold 112, a 15conduit 150, and proximate the
ti ssue spuree 1423proyides hduchy dressireasiaapoé usduced-pigsryra Weundjteginenki t e 103
apprac desi d ) { d the
redu@edhsg?“?a&sllsT ﬁ?'eggr{é{/eg%greﬁlér%? %eﬁé%§%| erslésrgl t{?ge(r?yvéosr%x |eg§n i Zéas'? 2131,1 T?H\}al ues of
pr essur endicant passoeer g i tissue sitgthagie bping subirced.to Tbksmewd e mdstpresshise del | ver ed
may be static or dynani atterned or.random.. and e .del ivered
cont | nudtBrpf B B Redest B I MRPwRG AT R TR paf Ho g
"negat | veltepiatisaly) e radagedpeestige thay Oe thesthan HRydrbtatiprpessure at tappksuesitd 0 t he
tissue sjte, the actual .pressure ied. to the tissue site nor e
han © ntSredatath Bt bbbt G i S Er 0w S G S, £ en
Wit hy st heol@8t 158! Sidproxamate Mk ©88Ssite N 03. €A R Uy ROSSSdiFrEssOfe YA B tRE@SSUr e
typically refers to a relative reduction in absol ute pressur(gj 0043] The

r educed-S¢ 485 pperashasdhadesiidiredusd preress thedinitway Poside, pnd thepr@ced quced- 25
Pr essur 6, SURS ¥l S8 mbitaihQC IHIGS ofheFRCLAEITatPN, SERES & (RQWEE l@tlaéeé Befelitle MY be

any source of a'reduced pressure, such a vacuum punp, wall suction, etc.
Whi | e t rssugmmesstresnBharaduped prsfswredhliverdd pree Se sipéc eiphypimsis (pateretd o5sue site
will typi r i i { sure wll
ypi cal 15ha)ud By pEGERERN A Rob N ARRLH B Mkl FETHREVRLERR LS, o
t he 20 crand t‘nepiativd prefgaieh raynbe ufed|tel ddstbd the prebrare applied mghanidsiig sifepthe exanpl e, a

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.
[0043] The reduced-pressure subsystem 114 provides reduced pressure. The reduced-
25  pressure subsystem 114 includes a reduced-pressure source 142 that may be any source of a
reduced pressure, such a vacuum pump, wall suction, etc. 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 -5 mm Hg and -500 mm Hg. Pressure may be
applied to the microstrain-inducing manifold 112 in other ways as well; for example, a
30  pressure wrap may be used.
[0044] In the illustrative embodiment of FIGURE 1, the reduced-pressure source 142
is shown having a battery compartment 144 and a canister region 146 with windows 148

providing a visual indication of the level of fluid within canister 146. An interposed
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30 pressure wap may be used. [0044] In the illustrative enbodi nent of
FIGURE 1, the reduced-pressure source 142 is shown having a battery
conpartnment 144 and a canister region 146 with wi ndows 148 providing a
visual indication of the level of fluid within canister 146. An interposed
- 11 - nenbrane filter, such as hydrophobic or ol eophobic filter, may be
i nterspersed between the conduit 150, or tubing, and the reduced-pressure

source 182y brane ﬁlter[ Q043 li)%lg@p:héﬁg gf Igl\g/%p?lrggé?ﬁﬂr’ﬂg ggﬁ e lfl]ﬂt&gpfp %drb% cen the

reduced- pressure source e conduit 150 to a
r educed- gmdsis UF(k or wbmgf addhelis@yceddprasturersoprdsd 4an eI bow port 154. 5 In one

illustrative t echnal i | abl e
fromKinetic [%g%‘? §e%ui:‘?gtcpres(§€r §%1I??J[ﬁﬁu%) %ﬁ’ie redu%@)?}éress ngr%géﬁ%ggglb\%}e/?sur e

i nt er f actroligR tieel dondwuit 130eo b eluceidprpdserednterface d Shevidel myebeah diowt pet Edal i ng
menbe realiz d wthin an .inter por n of se menber 110 as
Wl 5s et Al Bt L s oA bt TR olE Ve

enbodi MeRinetid 06ndepts,tInd. oA SexX haRd®, TEa0UTRe &H‘lﬂ:e&-@isﬂsmﬂ@m@fﬁb@wﬂaﬂ@w& thet he

10m crostrain-induci ng nanifold 112,

r educed- fsesd BFeéS%@rJR? delgesedhierthe ?9@%%%% 'S‘t“ &2 Hﬁ%l‘”ﬂ%’(ﬂl PAENat i ent ' s

epi der m 5o Qo QA ngientet ?FOJ'% ﬁélf% tﬂ&glcr&trﬁinﬂnd@@iﬁ@%alaﬁgld 1ibe1n this
m crostrai n-induci ng mani f 112 be di sposed proximate the tissue site

103, e. gillustritispesbelimenthibp p@ﬂﬁé%@iﬁmis ttooughdhe mlylgdn@nbwl%wp}b@tu on of the
woung, 10 7110 may be placed over 15the top of the
!PT sE  AA o

m crostraln-1n 112 such that drape extensions 116 extend
beyond t he pe[ﬂ()‘tﬂiényseofhetrtrblcvdapneskumunafmatdmamstemt1@6@iaYﬂps appl®dde @ secured
to the patl ent's asket I S i_onal

pi ece of PHRY S%’%deﬁgls%% %err%l?f’ tﬁsﬁ'g tgal\ggfur% W%Vges E Thetlﬁfcms? ?1 nqﬂﬂk}rﬁg member
118 in omdsifold 012‘maymadlﬁﬁdsedjprsﬂaiateaheﬁssné]atevm&Mg ldiﬂaosékbwmlﬂﬁdlehmwdn

referenc to form a flui ea tlent S i derm s shall be
6P T Pl Ot ey peprafe oF B piontt ks ot stk kg KA R B e
woungs 10ge top of the hREAthin Theici@dhtmedidor e Sedh tBatididpe ek@fgorkS26 ksteappl i ed, if
not already installed, and the conduit 150 fl ui dI}/ coupl ed at one end to

the redubdandieeiiphery ofths wawnd 1052 Theflrapgexiansioan yT Gire F‘P‘Fér SnHgPRteIES | s
fluidy ﬁ;%’é?lln?sdl 04 Qort e \Busik R HeRREr, BB HEGaRMplE: dhRrer A Subdlisapsl s essur e

source 1 may be activated such that reduced pressure is delivered to the
seal i ng wemlengqsiby s attachment membeyi 1A 8 iimerder ta dormamilyid sepl 9y thepyiaindd@2iced

pressure Shgl%fh FRAUGRTS RIS fuill CRRLIE e dafferddRptde 530 Sl Qocklch

renoves may for ce aped projections 126
m cr 26t rmadsoumludﬂ fmgmngaBéad)mhhﬁslagmmmatetthewmmmwnoz such t hat t hey

create a m CL@%‘@ glg rec{uﬁédq gnegs%re 1{1’[@%06 1%5 is eg) 1% tlfn nozt: chia\é?aﬂ'{ggll%cg%nc% L ation,

previously s raf n
f or mat i ocondbit @5 @ALIdBCOtiplSd trene aﬁkdtoahchﬁduced -pressure interface 152. The other end of

the conduit 150 is fluidly coupled to the reduced-pressure source 142. The reduced-pressure
source 142 may be activated such that reduced pressure is delivered to the sealing member 110

25  and microstrain-inducing manifold 112. The reduced pressure provides reduced-pressure
treatment to the tissue site 103, removes fluids, and may force the shaped projections 126 of
the microstrain-inducing manifold 112 against the wound 102 such that they create a
microstrain at the cellular level within the wound 102. As previously suggested, the
microstrain may promote cellular proliferation, formation of granular tissue, and other

30 beneficial effects. Alternatively, the microstrain-inducing manifold 112 may be placed
proximate the tissue site 103 and then pressure may be applied by using a wrap over the

microstrain-inducing manifold 112 or other source of pressure.

-12 -



30 beneficial effects. Alternatively, the mcrostrain-inducing manifold 112
may be placed proximte the tissue site 103 and then pressure may be
applied by using a wap over the mcrostrain-inducing manifold 112 or ot her
source of pressure. [0048] Referring now primarily to FI GURES 4A and 4B,
an illustrative, non-limting enbodi nent of a m crostrain-inducing manifold
212 for use as part of a reduced-pressure wound treatnent, such as the

reduced- pres %@(Fko ' . .S, SF The

m crostrain- ﬁ%ﬁkﬁ%ﬂ%{o@rﬁ?@%%& u espAl %e@é%ﬁ&éﬁgyeh%%gg}@%, whi ch
5 i ncl udentsdapator mjcewmtrhinrisd@ A neadifelidi 18 Jorfuse as panteofiantdicedpreuteed nodes
224. In the illustrative_enbodi nt, the aped proj ecti.on r.e coni cal
Cot hape st iy R TRE R s P AR SR R R RS D06
may be ashywiUThadblctosshiadadwiigahdnefoll 2 12 ifskides thtettahhecéd mides 324t ibitha wound as
previ ous| i scussed. Moreover, while each interconnected node 224 of the

i 11 ust rdP%/l%}ge DA AFHEHOTT P4 "d‘&f‘é’éhntg\fi?“b'?‘Sj“E?ff‘?ncS‘ﬁ%te Bgiey %%ef‘e lptheect ed up and
one 10 dijifR&tiefefiddind@ thd SRp&Y prfettaink 0P6 &BeY¥icdl th dhkfa; hdRdver it wiliel be
appreci ated that any nunber of projections 224 may extend from each

i nt er corApeEFigtyd He dieshaped projeciipnssafanaytbetane SwitblerseanfifeRaR TifEaERe 224 may
have no pLRisRShWRMH Lwdundils ?Ryvidugl?tdﬁ%ués«!:d. USib e dr Whi REAQHInfER M neaiC h

projection 226 extends substantially normal froma correspondi ng

i nt er cormvde Eofitheldlugtzative pmbodimentiifdludse tupproisetiens a6 (angdireetediupandjoaet i on
226 y : . i i ny
angl T G5BT ol A eERLLE AT B 1o S RBRRL Il n it of

i nt er corpreiettens B34 manettowsh fkonp tachontareatrienigd neded@d or fdtsoas dfltlar | y shown i n

FI GURE 4B, The t wor f _connecting ne s, 234 i.ncludes a plurality of
curvea rBEEPEB ik 8 e AR OB T eGP an SRSyt ¢ he
i Nt er cenacEpditcHONES eBadnbstaminie homzhb Gomd@riegondiap mtékd@nbawdEnade curved
surfaces 290 that are curv in cooperative nan wi,th one apother or
ot h s he ottt o srR S e PO ifaax RS e be CRaoR 224 such
t hat 1 svheftetdBndtledn08d 181 MGl manifold 212 is subjected to a reduced
pressure, the mcrostrain-induci ng mani fold 212 coll apses (dgarti ally or

S

fully) in twdOl} ke ingrieonpected nodgs Sdeare sraced apart andisderennaesiedhy anep but
not at alf.oMeclif Aethb3$ 814 RHUBAY shdbPintFiGUREND. S8Ry ofconndcBRg Z- aXi s
284). As the mcrostrain- 25 inducing manifold 212 col | apses, each curved
sur f ace Re0bwf 2Hdptiudns aipdyralts 6f evrdsmemnbeappito e plarlity effloyechasnpls 240e 290 of

an adj acgnf, g e%e&ftlﬁ% gﬁﬁeégth?!ecg hodB09 400 Er?e?rﬁa?ﬁ%@g %{'&g&%&@ Hs&hed node

224. This may be par vant ageous 1 ere ed- pressure wound
t r ealhentureystfares 39(cthatfargunmed ih @ cageraive manuhr avithroge eeheyoumathtleget her

during reduce ressure ther . .30[ 0050 f ing.now primarily to
I GUREs B FEPBisP BRI i epR Y eongrier pivee Ei ARG BB bli®: £ o1 g
st r uct uri@dubing maifotd2 1295 subfe@tahtoh ralucddyrasiire gheimidickirainigduiny halifdld i s

hound  ra3cnbmTSpura ol 5 W el sd e dedr e SRR RENT Syst em
100 of Fiyekiitat 41l of B a98Q¥ xtent th3 third direction (e.g., the z-axis 284). As the microstrain-
25  inducing manifold 212 collapses, each curved surface 290 of each member 236 abuts or
approaches a curved surface 290 of an adjacent member 236 or at least one corresponding
interconnected node 224. This may be particularly advantageous if the reduced-pressure
wound treatment system is configured to assist in drawing the wound together during reduced
pressure therapy.
30 [0050] Referring now primarily to FIGURES 5A and 5B, an illustrative, non-limiting
embodiment of a manifold structure 412, which is a form of a microstrain-inducing manifold,
is presented. The manifold structure 412 is for use with a reduced-pressure wound treatment

system, such as the reduced-pressure wound treatment system 100 of FIGURE 1, is shown.
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The manifold structure 412 i ncludes one or nore |ongitudinal nenbers 456.
The | ongi tudi nal nenbers 456 nay be coupled in a spaced rel ationship by
| at eral connecting nmenbers 460. The | ateral connecting nenbers 460 may be
coupled to the |ongitudi nal nmenbers 456. The | ongitudi nal nenbers 456 and
| at eral connecting nmenbers 460 are shown with circular cross- 5sections,
but it should be appreciated that the Iongitudinal menbers 456 and | ateral

connect i ne 4611 ve an rnss. i ppa 8 Whi | e
ot o oo bt HERR Sniddc 4TS Saf et harR i HREREISE) ARSonBHERE 0y
460 needmemberbés @mh;hbcgmmpled fxud spaead elavienshipterlatel ednnseting Aghdsrs 40051] Each
| ongi t udi nber 456 of the manifold ructure 412 includ e or 10
e shabiasiE RaRtct iR Sty o TRP dx e RS ot B AL bats 256 “MBund.  The
| ongi t Udloﬁ?tudﬁﬁﬂh%ﬁer§5§6 aidatsRaRREe PR InRGtHeR S0 4RGhaw e with lcaf@atraswch t hat
the manifold structure 412 includes a plurality of flow chanpels 440 or

pat hwhy sSeedenteidt tapuld B ermresinid thefithelongiadpel wembys 4760 dldeshcpestisgt i ons

426. Theyhhoms s5ARBEhS 440 sﬁlﬁﬁlelch;sﬁge%ugﬁa‘i TsﬁdpQUWh(ﬂ@ ré?@reﬁée% fRadhoovi ded to
and renps ed fromthe area of tissue around the nanifold structure 412. It

shoul d 1Bngadinabenddatershimembers.dhymemhess A 16k nest nobbryirthedenehbutmeayiheres 456
and Iate@ﬁ&_ g&gh§60 may be used. For exanple, the manifold structure
412 ma forne y a longitudinally connected group of |ongitudinal
menbers 456 V08 ] piach bogitwiml mzﬁlberméroéﬂamne’olgmru@ummllzcmgideuoiiermil groups

h t.h t | b 460
21T | peobleShiTeg BriicsRpls At et R riibbPeid ikl g S IRMRREH MO O
eLrbod| rrembn;berms G\A)fde;hmﬁ ;projéutibgs mldaye dtr?tnggcaétuﬁn :hamhe trnangolﬂetm&m 441:50t a { e

own on. t enqs ou erst oo a er .0 ermut ati ons
are possPEEes eitos R el A0 S be s Ehs it Bas b PR AT

| ocat i ongsdaRbe@esn pﬂ@ﬁ:ch&ﬁgl% udihe flowBhaRRIs144 Filitate distritu@O®af ik t he
illustrative enbodi nent, each shaped projection 426 §£P£§cts suﬁ@ @ntlally
¢ P

nor mal f Prowidedhie and roreayise famihe peme HsseR awndrhsmanifold ¢ tedt

"nor pal "vd ghddrsi8d Hﬁ[ Wo%1&ﬁ5@@ﬂghﬁﬁhﬁﬁl &&nBé?@hS@éfﬁflﬁ%l mEﬂBer@MU)n flat
surface, the normal veéctor may be taken at a point and is the same as a

nor mal t®@ay beusednfertxapplante manifoldstrpsdirat2 may bhiuned hiea pgitedinady ed,

however t . l.g relative
to the carialedAtlh SRR R e e B RLSUEE ik ARUANE, (. 226
may i ncl l@dgtwhnabgmnpsaHhOWUdyFImmE vihj apld vitels shovin wigh thed4tenal cﬁnamner (D1), and
an enl ar

r, 30 429 ich econd o r. di anet Each
ol o pou R RERAE RS bne I hertf Sonnblicd B AR HeR FEO P SR n SoREENBlub R S
col upmar MoadyerdRlfile &g ht@ﬂlcumﬁngma&nbég%My shvaxeonathy eiglRaipshoukltg. , t he
Cross-sect be a ci | ar, are t.i cal c., and
s ar e SheT e S Shathel G Bt R R A osSibler BouPEl pemPreatERes80 "y Do a
spher i cakistBaBE kit vasi oS 10¥lioRY betwden thd@MgitidkRIl meMb&at hsg. shape, such as
rounded cyllndrlcal menber, a cubical nenber, or an |rregular shape. The

second out er @032k e lysgrytivsrenthodingsat. aﬁﬁ’eﬁaﬁ’f?ér%‘@?“@?é f 810§fBat er than the
first 0U§u%5ta1‘i{iaﬁ%5§ﬁal @Wth@&orfe@ﬁon@lﬁlgqgﬂ'%ﬁxdlﬁglﬂerﬁ&? 456.- Bs useBBeeD . 1N this

regard, the shaped projections 42 e considered to be tapered froma
| ar gy dinormel” gsmjvep’@r ahichwetpendipHadd ﬂﬁt surface. For a non-flat surface, the normal

vector may be taken at a point and is the same as a normal to the tangent plane at that point. It
should be appreciated, however, that each shaped projection 426 may project at any angle
relative to the corresponding longitudinal member 456. Each shaped projection 426 may
include a columnar body 427, which has a first outer diameter (D;), and an enlarged member
30 429, which has a second outer diameter (D;). Each enlarged member 429 is positioned at the
distal end of an associated columnar body 427. Each columnar body 429 may have any shape,
e.g., the cross-section may be a circular, square, elliptical, irregular, etc., and may vary along

its longitudinal dimension. The enlarged member 429 may be a spherical member as shown or
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5end. [0053] Each shaped projection 426 may have any suitabl e shape capabl e
of creating a mcrostrain within the wound when the shaped projection 426

i npi nges upon the wound. Additionally, in the illustrative enbodi nent, the
shaped projections 426 have substantially equal heights, but it will be
appreci ated that the shaped projections 426 may have varying 10 heights

al ong each | ongi tudi nal nenber 456 or anong the plurality of |ongitudinal

roroe: LRIt btk e PRL SRR k£ LR oy oo o certei

Iongitucﬂlaa ers ma rojections
m cr ost riméguldarshapet Theosedode dutendiemetba(ln) ofitbasnlagedrnembdrd2Qis gneiter lsmwi t h t he

m crostrai p-j nduci n i.fal,ds previ | v-dis d,. t.he manifol.d structure
5 ay Bl AR SRS e RrLHF @i Dhachtdn WS BRE RSPl Lo 1
to, m crpciedtdhi4R6 may ECdonsidersdiotiengperedain atprgee tistal diito ahaphe poexijpelct | ons

426 rgxtay bﬁ formed to be substantially integral with correspondi ng
| ongi’t uf™fal nmenbers 456 or may be coupl ed to correspondi ng | ongitudi nal

nmenbers 456 lpoosap}za&l%aﬁag@j&@i@ﬂ B2 6lREy haveladd sn@blclRbipertapabld dfickaatnd 9,
mechani cal fasteners, welding (e.g., ultrasonic or RF wel gli ng), , bondi ng,
adhesi vdaicrostrain Witkythe wowdewhen i Drojeqiion 426 HaPIAgESUPOT e it t ure 412 is

pl aced Q&d?ﬁ(ﬁdﬁgltl}e, it 1€ ildsBStR elbb&imebt, 91e1shm5$§b'ecﬁi8f§s 863 sdvganminber is
depl oyed over t'he manifold structure 412 "and fll ssue site. Reduced pressure

may t hereqbd heightsi tad itorill &k eppreciated/ dpttheshapedarojcpiians 426 mayhgvenaryagpl i ed. | n

SO e j oo By . I ty <) i | dfyERers 460,
anen & naCiRLITAtE cad B AHIPALJRR st MBS SRR AR R e
mani f ol dt56t Alsot it mell Bd Sprarjat@iGhiiebaie pentipsodficopaic &ingipudinah mettbers 436r ds, when
the manifold structure 412 is subj,ected to a reduced. pressure, in addition
Lo the SPGBl McfaY PERETabE Berthr Pieid-fat gy RV B R Rl ¢

m cr ost rwitiin the duh@Ns it itikahicreemdisiriuding napifoldopmevioadle deédsyedt twar ds each
ot her. Each.|on itudééaal g)%r%ber 456 nove.c]oser to. nd.adjbager}tl. I.oagitudi nal
member 4BBUP FHE A ATEOSA JFRE TN NS RIPSPS: REEdng, T ROtInNted S ¢ e

i nt rgdugh i BRro{oldine ifjedion DebldhE $aHME; et THRGhARE pSiébtiohd 405, miy e fomiddf ol d
structure 412 does not substantially contract in a direction substantially

par al | eltopgsybsentiadbdniegral vl coresspradnedeitudinal menbsessian or may fhe cpupiedity)

connect | g HBANGE HndaQiidh TeRiBbi USE by EUARIYE tlRliqEARtILARE IRPndTRNiRE
possi ble. The manifold structure 41% may deformnore in a direction

subst anttp.ah¢opanical fasteners ewglding el Wiasopicton 8F| verdjhg)ubindiie, sabetiesss 456 (as
illustr teglgm?yetcarrows 458 in FIGURE 5A) wi thout a proportional deformation
in the direction parallel with the |ongitudinal nmenbers 456. The

def di0mat i on i[805d} bi wsa) thy manifdiil stradiee 4 Ehis pcedproxifhitsthertigsubeiteadgant ageous i f

taﬂgt ﬁz\f t\?ezr(gq%s;%}ig?/sg lglfg rﬁ?elﬁb%ggp d%&%?éds Gverthe rrha?ﬁ%ol% gtrt?‘c'%tilr% qtli gr?ci t?ssger &Re or

Reduced pressure may then be applied or alternatively a direct pressure may be applied. In
some embodiments, e.g., embodiment with widely spaced lateral members 460, when the
manifold structure 412 is subjected to a reduced pressure, the manifold structure 412 may

25  behave anisotropically. In other words, when the manifold structure 412 is subjected to a
reduced pressure, in addition to the shaped projections 426 being forced into the wound to
create microstrain, the longitudinal members 456 may move laterally towards each other.
Each longitudinal member 456 move closer to an adjacent longitudinal member 456 than the
adjacent longitudinal members 456 were prior to the introduction of the reduced pressure. At

30  the same time, the manifold structure 412 does not substantially contract in a direction
substantially parallel to the longitudinal members 456.

[0055] If the lateral connecting members 460 are omitted, even further contraction

may be possible. The manifold structure 412 may deform more in a direction substantially
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5 drawi ng the wound together during reduced pressure therapy wherein the
illustrative manifold structure 412 contracts in a manner conplinentary
therewith. |If spaced |ateral connecting nmenbers 460 are used in sufficient
nunber, very little contraction nmay take place. In an alternative

enbodi ment, the manifold structure 412 is configured such that sone

| ongi tudi nal nmenbers 456 are arranged substantially perpendicular to other

| ongt t Ugh gl RAPRIHe Brfindfha HELERY 45d\Es TROELA] 6 St ESFRARIPIA] T a1 |y

contracts,” or contracts”in a nore manner, 1n two directions within
t he sanmewjthaunhe pwipertiosal bigfocmatibntin the directionedrafielesith the longitudinal peo®els Ref erri ng
now pri i Ly t.o. Fl GURES 6A .and..6B.,, another iJl.ustrati =leam ting
oot et g SSmsE s yPRATN SR Hs AR PRBr. ol Bby Bf hdEualRfy e

r educed- gremSuipdo ysothee cdrigmtingsicisyssh enisotsapiddrage @ anetlerosahifprdesur e wound
treatpent system 10 FI.GURE. 151), is shown. The m.cr.ostrain-induging

mani £l d‘t“S‘I giﬂich‘V?Pd‘gé‘g%?ﬂ}?ﬁf‘“f%g?‘]%Fé Hﬁ%saf,e\'@‘?r B YRRTER e ‘B}‘%ﬁ“ﬁﬁ W“g’w shaped
proj ect i grstuR2fl 2evhiede in-ﬂh%nﬁa{coﬁx‘iéﬁmbﬁéryahéré\ﬁiﬂt. I8 shec bl rat Bohnactigcond,
patient-facing side 515. In the illustratjve enbodi nent, {he haped

proj ect | BABLESEO0ArE used i puHCigRRUMBeTy Xery {1EF cqptragian Bgk &kg pacy| \coni cal in

shape, byferdativéhbodRBerAPARE REAIRIE StrichRE 41218 cORPuRALLENBat3ehie TBHEiIthANA any
sui tabl e shape capable of creating mcrnsfniin within the 20 wound. Al so,
whi | e t heeibdry 436 ae pyangedrpduienally psrspdiculardo phef leagifugingl mombes fehdi ng
substant | e adj ; itell tnahdr!  be
appr Ea(gi a%vgédg%htgt?ﬁl{gﬁ%d%'rs%ﬁ%rte iggingﬁg%%&#g@&g’({%% r%(!r?%%%%éqn%tm%% atr’ any
sui t abl einawgdgectibus wWhikinior emeiptant dien ubjested 4 & vedueadipoetsyrent , t he

proj ections ve substantial.l L gh . 3 may

i ncl ude proj gﬁﬁsléi%s??% otY Eré?l%ﬂ%o %%&A%@ @’oaﬁgﬁlgélﬂ?%%ﬁ%r%g gr258 may not
have anylidbigendedimenisofautibrotirdh-inducing stanidsla 512 fonate witlow radeckdtppess@et ai n
areas within the wound. Additionally, the stiffness of th

proj ect i Wﬁ‘é‘%’a{%t%syﬁf% % aSf“ﬁ@%‘ﬁ%ﬁgﬁurﬁr‘%‘]u@gfrle?)tﬂlgmssi‘%te'ﬁé}?ﬁ @@E}% ong the
mat 958 suUgkhédat TRNRicHIsEAASAdURInG nednFalded? elidesa a0F I8¢ bil 1R8S flodbwhitly be
greater in certain areas of the wound_versus gt he ar,gaﬁi’sﬂé3 4&18057 J’he shaped
proj ecti 6B]§ra§?2’6°fr?ﬁ‘}PeB@rcﬂ??F‘ﬁ%‘dszése_’qeﬁfl-egi*"amatpséﬁ POETSHTCE he HRae 5888930 or
coupl ed %&ieﬁ@ﬁciﬁ?&id@ 58 . by tMustiliteRhSodiBERNhEIRBed drBfebnti Bl AYtapBRE
limted to nechanical fasteners, welding (e.g., ultrasonic or RF welding),
bondi ng, anddh esrtigeer are sbsiantiallysprical Th shappbubis &vilihg anpresetsdibatibfes a plurality

o oo A LT Epbyihisessl e it a0 (o
- 1620 wound. Also, while the illustrative embodiment shows the projections 526 extending
substantially normal, i.e., perpendicular, from the mat 558, it will be appreciated that the
projections 526 may extend from the mat 558 at any suitable angle. Furthermore, in the
illustrative embodiment, the projections 526 have substantially equal heights, but the mat 558
may include projections 526 of varying heights. Portions of the mat 558 may not have any
25  projections such that microstrain is not provided to certain areas within the wound.
Additionally, the stiffness of the shaped projections 526 and pitch of the shaped projections
526 may vary along the mat 558 such that the microstrain created by the projections 526 may
be greater in certain areas of the wound versus other areas.
[0057] The shaped projections 526 may be formed as integral portions of the mat 558
30  or coupled to the mat 558 by any suitable techniques, including but not limited to mechanical
fasteners, welding (e.g., ultrasonic or RF welding), bonding, adhesives, cements, etc. The mat
558 may also includes a plurality of apertures 560 (FIGURE 6B) disposed between the

projections 526 to improve the distribution of fluids provided to and removed from the area of

-16 -



ti ssue around the mcrostrain-indueing manifold 512. In an alternative
enbodi nent, the shaped projections 526 may be formed froma nodi fied honey
on the mat 558. The honey may be nodified so that it is solid or partially
solid and retains its shape for at |least a certain amount of tinme whil st
engagi ng the wound. Advantageously, the honey may act as an 5 antim crobial
agent and nay be absorbed by the patient after a period of time. Qher

di ssol vaplsg. &&%ﬁttﬁ@ﬁlﬁogﬁ P &%ﬂmﬁ@ld"ﬁbl Inanaltemailopéﬁﬂ)oduﬂcrﬁﬂﬁé ation, the
m crostral n-1nduci ng manl 5 Is typically placed proximte the tissue
site wi tshapdieprgiectione S2¢mey baforhedtirorn asm@eﬁegil@mm thgmeh>8p dihe dpreyand
covered w t in nb to the
i or ost rirhee BoB AR RaF R o UGS oLy RS A8 b Ak SRl
pressur eamdsdmeoimmas wiilst angrgingdbecwogmdmedviodglosl? therimneogmsy adt ag e wound

wher epy the sh ection creat rostrain.w thin the wound.
Addi t? ondit ’1“%}“0 'E)t r‘ﬂi’y(?te ﬁésr"%eslw e ﬁgr? ﬁ?frao‘tf&ﬂd ﬂ%mﬁapﬁg%S via the
apert ure@sﬁﬁablegh&@nwsnn@odmmw@stmpes it my be desirable to avoid

increasing mcrostrain within the vvo d.via th aped oj ections 526. In
such an i nst dAeS] ‘Pﬂ%er?’ﬁoé‘r@éml%fpﬁmui H‘H’Eﬁ:‘i’lﬁ?j %gﬁﬁltyd’l‘gbpﬁ&?f be inverted

such thaf)rokllﬂ?atéc thé 8sus blﬂﬁwi@il-t:ﬁe hcohd PatidHi-fRBR side Nk il thgpitRatanihe wound and
t he shaped projections 526 extend towards the sealing nenber (not shown).

Thus, t heovaied Modtarsailing memker ngedvaed mré#saresa@lewéi}ws@é|t%theurmcrﬁétFaPIUs| on and
flui ‘110 r eﬁ‘aﬁ{éﬁ%&ﬁﬂm& ??h {] Hbfested B retihdell Bfgssu% 1% Ihl@ﬁfs%ﬁhﬁtﬂmiﬁgcr ostrain

wthin t Vi a aped projections 010059] Referring now
pri mari | yaniboldp QURPINEes amthielWousd wherelethe ﬁhﬁpﬂl Pﬂ@ieﬂlm Sefristsdicriprostesin g

m cr ost 1 gl el Ayl A0 MTBRLAS A RARSE 644 AGEs MSEHMER R dAdYEEH R essur e

wound tr&at Hent " ystem suc ere ressur treatment system
100 in Fh;@}:d%s $60. |Alss,hmwsme yﬁstancces osmasabmasmaj:lmﬁomgomréasing nmrergsttzen f or med by

a pluralit m cr.ostrai.n-i nduci S 624,

microstr gftﬁl ]FFd‘ﬁ%‘F’lqd lanréﬁ f’kfaBF‘gprl%eﬁ{g‘g}srggg4 gl%mf‘)tﬁ%ceat?l ° RiFE N ped

proj est i pAGciRZBaErER Mgy bé PRRrRdSUH tﬁ&&h@ﬁ&t siddd 13k tHehpat 1568l isqededr essur e
wound treatnent system 100 of FlI GURES

é t he T@F\ﬁfﬁﬁralnlnd ci ng

mani f ol dagREtbibF $oBDdandythe shaped prPIEFIADA AR PRIV REGEIBEHASE 1 ng
nmenber s. o3t ethusdhpP hidradtain/indhicifid hARId 8 Nmhynskyict if Peidd ddlurenbers 624
nmay be poured into a wound whereby they work together to formthe

m cr ost r emevplsiadhaaperiams $&f) avithqutiahse lmﬁﬁﬁ@g@lﬁogﬁllﬂlwth&‘?dh%ﬂ%‘%@ﬂ% e the
shaped p 6c0f the mcrostrain-inducing manifold menbers 624
cont act %lﬁtg&\/\%t?ggéong%c? eate mcrostrain therein. The plurality of

m cr @6t rain- |[ﬁli&]|Re@errragm¢mbdmmln‘ﬁ@FH’ﬂ6@ﬂ7nmy11ﬁﬁtﬂatlvfb men-timitinge wound.

Al ter nat I 3 (I)d\{l‘h? CL{'{)S raﬁn-%ldgglr%%}ngﬁl?cﬁé ﬁl%h’l??lj é}g'f&J l{g?“ntﬁql %(Rlcgd IJE-ESH%%OI’ s 624

may partla i ona an alternative | d may
be pl acedroaﬁdxpeatdmt nysmnnsucieasmhe mdlmd-mgpsmnmwﬁmiddrammes)steﬁﬂmotlu fill the

wound. 060] In anoth ernati v t he r duci ng
mani f ol dF%%%?slsé B fa}f 0 ‘é?‘?gn‘aa%&ﬂ P?%?Fm‘f‘ﬁé’f “fah‘\?&"l{f he
i crost r giidtodtRHGHREnd M foddsth2aE Bher Bicfdtaib Onduding naifollinkdntier 624 Iwist u t 0 one

another and forma single, integral nmapifold. Non- l’s}w!}% tgg gxa | es of
coat Phgs RgR¥IRRTe shaged PISJCPBWSr?§6 e’éFﬁ?d”i}?afr%rP agpifars 64! fe8uCeEt sof i enabl e

materi al o kel WGUn'ﬂ%eQﬁ’ﬂeMﬂWs&mSmh)f FEGUREY 1B e rfiko8iah-imRding kiingslgo! yner,
ponV|nyF pyrrolidone and’its copolynmers, po Iyethylene oxide and its

copol ymersmbes 694 risppt iatrecoprecird hyrrcnetwark ebersngetiag snembpsr Raftier. aghirgExy| . and
sul phonyl,¢ Iﬁ%%sﬁ‘hlﬂ—lﬂ&cﬂl%l BRI thénBers 6i]ly1g£}pﬁ%yﬂouieetdhﬂ{tb a86Juhh HnBrebf ALPOXY

work together to form the microstrain-inducing manifold in the wound (ir situ) and whereby
30 the shaped projections 626 of the microstrain-inducing manifold members 624 contact the
wound to create microstrain therein. The plurality of microstrain-inducing manifold members

624 may fill the entire wound. Alternatively, the plurality of microstrain-inducing manifold
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10net hyl cel |l ul ose, acrylam do nethyl propane sul phonic acid and its
salts), alginates, guns (e.g. xanthan and guar), other hydrogels and

hydr ocol | oi ds. [ 0061] Al though the present invention and its

advant ages have been disclosed in the context of certain illustrative,
non-limting enbodi nents, it should be understood that various changes,
substitutions, pernutations, and alterations can be nade w t hout departing

from t heylange @@@mg,t ﬁhglg ﬂYﬁ?WeﬂﬁH,%ﬁd,ﬁ;Q{i&r{iﬁ?, améu&!ﬁgtiexgmﬁﬂng @ms. It

wi |l be appreciated that "any feature t I s"descri in a connection to
any one plateddiopehe mivegstrainsioduséngampanifolianérabarnd4riy fifitheewowdbodi ment .  CLAI M5

W claim d gj TA - S L eating a
U ssue i te ANt IAp i SRERRNESRY ANl AR MR EXSRETR SO mbE B0 1D
di sposi npvp reritmgto niategial thatsillews iteenictobtenimvarniuéiog thasifold atebers@dhpriuss ng: a

plurality of spaced |ongitudinal nmenbers, at |east e .shaped projection
Coupi bd T T e ogh anhetond R oraana e meias \OER AL FrefigRy Of

m crost _rétiaﬁn@timflﬁk& thé foSloirfet ﬁrﬁ/, w@ﬂ@oﬁﬁéebﬁvﬂl?blbﬁ%&bﬁﬁﬂblesﬁml at 1rp:léunlj1@cn'{)| on
conprising a col umar, menber havipg a djstal end an enl ar ged nenber
posi t i onBUYEESf Eﬁpgﬁdwggﬂﬂd633?£83%BPﬁﬁﬁéP°W¥W%@®?r e lt?he col umar
menber  hagoRmletd, plly@ufiete S mHSE céfdiymerdRelyphpyRhdotilearintsabgtgnemgrber has

a second out'er dianmeter (D2), and wherein the second outer dianeter of the

enl ar gedhydserhisaiboxd, apdsuipbenyl penieining pelymsts (®as BYdreryd fby bacrdpte 1 qorY| urmar

10  methyl cellulose, acrylamido methyl propane sulphonic acid and its salts), alginates, gums
(e.g. xanthan and guar), other hydrogels and hydrocolloids.

[0061] 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, permutations, and alterations can be made without departing from the

15  scope of the invention as defined by the appended claims. It will be appreciated that any
feature that is described in a connection to any one embodiment may also be applicable to any

other embodiment.
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menber (D2> Di); a sealing nenber for placing over the tissue and manifold
structure and operable to forma fluid seal over the tissue site and the
mani fol d structure; and a reduced-pressure subsystem for delivering reduced
pressure to the sealing 20nmenber. Caim2. The systemof claiml1, wherein
the | ongi tudi nal nenbers are substantially parallel with one another. C aim
3. The systemof claim1l, wherein the manifold structure deforns nore in a
first direction than in a second di&ﬁg&&@p upon bei ng subjected to a
reduced pressure. 25 Caim4. The systemof claiml, wherein the manifold
structur@edbfmrns nore in a first direction than in a second direction upon
bei ng subjected to a reduced pressure and wherein the first direction and

the secopl,fli ect | ORALS SURSE ARLAPILAmERRYAARor bl Bl \e S5 oM Of

claim1l, erein at Teast one | ongi I'nal |'udes two or nore
shaped pr ojpetixni,dlessybtem compasinggg a m crostrain at the tissue site. Caim
di_nal menbe

6. The. system of_ ¢l aj %?lmhe ei,.n the | ongit ; rs .ar
i nt erconnect ed Pya 0}3 S1Ur% {(F %’qusggé’}%l ?tﬁtﬂleertbs lﬁ:nsétg’@%rémrl%gor%%%%@ed aim
7. The system of cl aicomprisifigirt her conprising a plurality of |ateral
i nterconnecting | Pen?ers %Fd MQer?in he | ateral interconnecting
menbers are coupl ed REHHO! SPATFRIONEV R BFBAY?St udi nal menbers.
at least one shaped projection coupled to at least one of the longitudinal
members for creating a microstrain at the tissue site, and
10 the at least one shaped projection comprising a columnar member having a
distal end and an enlarged member positioned at the distal end of the
columnar member, wherein the columnar member has a first outer
diameter (D), and wherein the enlarged member has a second outer
diameter (D,), and wherein the second outer diameter of the enlarged
15 member is greater than the first outer diameter of the columnar
member (D, > Dy);
a sealing member for placing over the tissue and manifold structure and operable to
form a fluid seal over the tissue site and the manifold structure; and
a reduced-pressure subsystem for delivering reduced pressure to the sealing

20 member.

Claim 2. The system of claim 1, wherein the longitudinal members are substantially

parallel with one another.

Claim 3. The system of claim 1, wherein the manifold structure deforms more in a first

direction than in a second direction upon being subjected to a reduced pressure.

25  Claim 4. The system of claim 1, wherein the manifold structure deforms more in a first
direction than in a second direction upon being subjected to a reduced pressure and

wherein the first direction and the second direction are substantially coplanar.

Claim 5. The system of claim 1, wherein at least one longitudinal member includes two

or more shaped projections for creating a microstrain at the tissue site.
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Claim8. A manifold structure for treating a tissue site on a patient, the
mani fol d structure conprising: a plurality of spaced | ongitudinal nenbers,
at | east one shaped projection coupled to at | east one of the |ongitudinal
menbers 10for creating a mcrostrain at the tissue site; the at |east one
shaped projection conprising a columar nmenber haying a distal end, and an
enl arged nenber positioned at the distal end of the columar nenber;

wher ein &Eﬁn %QI u b s@&@ of clgiglsl %vhfe}eﬁnstﬁae YA ﬁ&di%ﬁﬁbﬁlﬁ gﬁé\?ﬁeﬁﬂﬁedgﬁ%&ei n the

15enl ar ged nenber ‘'has’a second duter di aneter ereln the second
out er di anetpbmalgy of hhera mtencgedctmgmanbers greater than the first outer
di aneter of the columar nenber (D2> D1). Caim9. The manifold structure of

claim 8, eint ' L.hal . i all: %&g 2 with
one anot ﬁlgﬁ}.ﬁ%o Ojgllg r%' s%mf#e&hrrgﬁl %@gpﬁéﬁg{tg%rpg&gﬁgﬁgt%lé%ﬁ% er E‘%H% t he
mani f ol d stmendesraed ddfeimtbe hatara intercentfertingt methbeecare oovpldden therpharalisodnd
direction 0 ei.n ubjected to a reduced pressure. Caim1l. The manifold
struc%ure %&gngPﬂfgs erein the manifold structure deforns nore in a
first direction than in a second direction upon being subjected to a
reduced 2hpnéssur e maoifall stneiture fduerefitingst tisdier site oh o patent théwmagtoddbnd di recti on
are substanfigll¥ copl.anar. Claim 12. The manifold structure of claimS8,
wher ei n at SI'E3YE gﬂgl?%%gitudinal menber includes two or nore shaped

proj ections f oraghedity oispacedil@igitadinalintengderst he tissue site. C aim 13. The

mani fold str UCtal’El lie%st%fne gllla%ie p%jec%nego%%)lgd Etohg"t lelzagtn(%ietolfl g‘liqurlgitﬁgl%%gmbaé{'se
10 for creating a microstrain at the tissue site;
the at least one shaped projection comprising a columnar member having a distal
end, and an enlarged member positioned at the distal end of the
columnar member;
wherein the columnar member has a first outer diameter (D;) and wherein the
15 enlarged member has a second outer diameter (D2); and
wherein the second outer diameter of the enlarged member is greater than the first

outer diameter of the columnar member (D, > D).

Claim 9. The manifold structure of claim 8, wherein the longitudinal members are

substantially parallel with one another.

20  Claim 10. The manifold structure of claim 8, wherein the manifold structure deforms
more in a first direction than in a second direction upon being subjected to a reduced

pressure.

Claim 11. The manifold structure of claim 8, wherein the manifold structure deforms
more in a first direction than in a second direction upon being subjected to a reduced

25 pressure and wherein the first direction and the second direction are substantially coplanar.

Claim 12. The manifold structure of claim 8, wherein at least one longitudinal member

includes two or more shaped projections for creating a microstrain at the tissue site.

Claim 13. The manifold structure of claim 8, wherein the longitudinal members are

interconnected by a plurality of lateral interconnecting members.
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interconnected by a plurality of lateral interconnecting nmenbers. -20-
Claim 14. The manifold structure of claim@8, further conprising a plurality
of lateral interconnecting nenbers and wherein the |ateral interconnecting
menbers are coupled to the plurality of |ongitudinal nenbers.

Claim 14. The manifold structure of claim 8, further comprising a plurality of lateral
interconnecting members and wherein the lateral interconnecting members are coupled to

the plurality of longitudinal members.
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