TITLE OF THE INVENTION REDUCED-PRESSURE WOUND TREATMENT SYSTEMS AND
METHODS EMPLOYING MICROSTRAIN-INDUCING MANIFOLDS RELATED APPLICATIONS
[0001] The present invention claims the benefit, under 35 U.S.C. 119(e), of the filing of U.S.
Provisional Patent Application serial number 61/140,662, entitled "Reduced-Pressure Wound
Treatment Systems and Methods Employing A Microstrain-Inducing Manifold," filed 24 December
2008, which is incorporated herein by reference for all purposes. This application is co-pending with
U.S. Application Ser. No. 12/392,288, filed 16 December 2009, entitled, "Reduced-Pressure Wound
Treatment Systems and Methods ErhbdgEn@REHEINEENHAN- (vAC.0004US). BACKGROUND
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[0004] Negative pressure therapy, or reduced-pressure therapy, has been used to promote healing
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BACKGROUND

[0002] The present invention relates generally to medical treatment systems and, more
particularly, to reduced-pressure wound treatment systems and methods employing microstrain-
inducing manifolds.

[0003] Clinical studies and practice have shown that providing a reduced pressure in
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 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
“yacuum 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 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.



[0005] Shortcomings with wound care systems and methods are addressed by the illustrative
embodiments herein. According to one illustrative embodiment, a reduced-pressure wound treatment
system for treating tissue on a patient includes a microstrain-inducing manifold for disposing proximate
the tissue that includes a plurality of shaped projections for creating microstrain within the tissue, a
sealing member for placing over the tissue and microstraininducing manifold and operable to form a
fluid seal over the tissue and microstrain-inducing manifold, and a reduced-pressure subsystem for
delivering a reduced pressure to the sealing member. The shaped projections comprise tapered
projections. [0006] According to anotﬁﬁlmﬁﬁ%@méﬁgodiment, a microstrain-inducing manifold
for treating tissue on a patient includes a plurality of shaped projections for creating microstrain within
the tissue. The shaped projections comprise tapered projections. [0007] According to another
illustrative emif9drhSheriEPRInE It oCund s SRS A metids At oA rEsseA i on a patient
includeslastritivesdfiebodinakiniigereiani fodddelinlisp ead g 1psarinatenthrl issnie a TdtRideicppsisata-inducing
manifold incg.lt(%lg§ rgegluralit otfointerc.onnected nodes. At.le s(i one af the interc(gnnected rﬁf S
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microstraininducing manitold. THe system further incfudes a reduced-pressure subsystem for

deliverimgucinginestfqidess weantietséaling fvadrisel ofG008] tissuoriitheniorestatineindusngtive
embodiment, 3 MigreFLAIN 8&%%?@9&%5@%@& Elﬂ&iﬁ&? ant %%?e%l%}?lura“ty of
interconnected nodes. At least one of the interconnected nodes includes at least one shaped
projectiambe:reBimehaRRd pseiartionsipMAEgIenerct eoitesaionsl projection may be an angled

projection.  1dARRPAASKAIAING 1A GRONRIMMSALYB LIMRGAIMER-AMSAGIh ARG issue on a

patient includes placing a microstrain-inducing manifold proximate the tissue of the patient. The
microstfifSAURZ YR AR iforatinet el udesaurana)itr af shaned projectionsTrs cesating B isesBaMain within

the tissyahihBshaped m@jggggaspmﬁgtpﬁg@ggfﬁqufgﬂ,@gpﬁ@-g@g@r@ethod further includes disposing
a sealing member over the microstrain-inducing manifold and the patient's -2- epidermis; forming a

fluid seal betw Q&N IHacsaxding inanotfsr ARy ytrhedimsiet rrducsdaPB SN 8luced pressure to

the miciiestradntidusintinaatialdishiereby paddplitiriief shagesuRinjartidiscrrRateoRiggostrain within
the tissye. . 0010%20thq‘r&feature nd advantages, of.the illuﬁ)rative embodifnepts V\gll become
apparegltsﬁﬁﬁlln CPE RS SR HSSP S IHI Y P RTINS W BE B IO 1R ARGt 2 plurality o

interconnected nodes. At least one of the interconnected nodes includes at least one shaped
projection for creating microstrain within the tissue. The shaped projection may be an angled
projection. The system further includes a sealing member for placing over the tissue and
manifold. The sealing member is operable to form a fluid seal over the tissue and microstrain-
inducing manifold. The system further includes a reduced-pressure subsystem for delivering a
reduced pressure to the sealing member.

[0008] According to another illustrative embodiment, a microstrain-inducing manifold
for treating tissue on a patient includes a plurality of interconnected nodes. At least one of the
interconnected nodes includes at least one shaped projection for creating microstrain within the
tissue. The shaped projection may be an angled projection.

[0009] According to another illustrative embodiment, a method for treating tissue on a
patient includes placing a microstrain-inducing manifold proximate the tissue of the patient. The
microstrain-inducing manifold includes a plurality of shaped projections for creating microstrain
within the tissue. The shaped projections may be tapered projections. The method further
includes disposing a sealing member over the microstrain-inducing manifold and the patient's
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BRIEF DESCRIPTION OF THE DRAWINGS [0011] A more complete understanding of the present
invention may be obtained by reference to the following Detailed Description when taken in
conjunction with the accompanying Drawings wherein: [0012] FIGURE 1 is a schematic,
perspective view of an illustrative, non-limiting embodiment of a reduced-pressure wound treatment
system for treating a wound on a patient shown over a wound; [0013] 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;

[0014] FIGURE 3A is a schematic, perspective view of an illustrative, non-limiting emboailment of a

m|crosﬁ?iﬁ‘F‘iﬁ’6%éﬂ@"rﬂ%ﬁ|fBHfif§ﬁahE%tW??Fbt§ﬁﬁ§ag'%%§lfé“§ﬁéa%gﬁ’Qété?%&ﬁ? DS 58flent as part of

an illusgratiidin penhiceitingorbesiimanivbarsedimkdipsanshif |4 ot tie diens ntatiygief sh{PEIL 5]
FIGURE 3B is an enlar ed detail o gtg'ﬁ rs ective view of FIGURE 3A; [0016] FIGURE 3C is a side

view oPLISSHAI B8l {8?%%%%8% 23 'shaped projection of the microstrain-inducing manifold
shown in FIG[OBE$ GﬂneirfdaﬁBes[@ﬁdE}iFdﬁihgafoﬂﬂneslamm&ttd)qnhmaqmm:mﬂ beewnsf an illustrative,
non- I|m|t|% eEnVQI(t)lg nt of ? rﬂlcré)rstraln |nd tfn ﬁ}éfS%Id |p0 eatlng a tissue site; [0018]

ra

FIGUREYERS &'s¢ eefcr{gl op View of Searrlnlcros IN-In ﬁjc]l(r)}ré mani o?awof FIGURE 4A,

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] A more complete understanding of the present invention may be obtained by
reference to the following Detailed Description when taken in conjunction with the
accompanying Drawings wherein:

[0012] FIGURE 1 is a schematic, perspective view of an illustrative, non-limiting
embodiment of a reduced-pressure wound treatment system for treating a wound on a patient
shown over a wound;

[0013] 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;

[0014] 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,

[0015] FIGURE 3B is an enlarged detail of the perspective view of FIGURE 3A;

[0016] 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;

[0017] 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;

[0018] FIGURE 4B is a schematic, top view of the microstrain-inducing manifold of
FIGURE 4A;

[0019] 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;

[0020] FIGURE 5B is an enlarged partial view of the microstrain-inducing manifold of

FIGURE 5A;
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[0019] 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; [0020] FIGURE 5B is an
enlarged partial view of the microstrain-inducing manifold of FIGURE 5A,; [0021] FIGURE 6Ais 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;  [0022] FIGURE 6B is an enlarged partial view of the

microstrain-inducing manifold of FIGURE 6A; and % ‘%F Fi%YlsaschépE5 side view of an
illustrative, ndASHIHG R diiteht B maHfe RESREHIT RV IEH O T AR AT BT E B RS CRIPTION

[0024] éﬁlﬂaaifﬂ&ﬁmmrdﬁtededmiammﬂgm@:ﬁﬁh&iﬁbefmeed tesalhaglinventsd refengaicatsypade to the
acco drawings that form a ather o) hich is show b of|I tration, specific
Cﬁfﬁ%{&ﬁlﬁﬁr\%hlghg WHIV%H%OH 0(5 en‘?otta 4\, ressure ratré/ S A a%s %b . ..

embo may be prac icet Theee embodimen ed in sufficient
detail to enabjeoz)d GKIREIGR thermnlargmhpmteﬂth@mvéthm;cansjmlrsmdd@r@mﬂ@éi efher

embo JfE"é?%( be utilized and that logical structural, mechanical, electrical, and chemical changes
may be made wit Sut departing from the spirit or scope of the invention. To avoid detail not necessary

to enable tho$e02RIIIEHGHRAE7Hs 2sqhetide side iviganeitan thesuedesipwontimiing embadimmminformation

known J8d thase skilled in the ar;ltan'me;dfollowmg detailed description is, therefore, not to be taken in a
limiting sense, and the scop% of the present invention is defined only by the appended claims.

[0025] Referring now primarily to FIGURES 1-3B, an illustrative, non-limiting embodiment of a
reduced-pressure wound treatment $ MR PEYERiPTROMSUe site 103 on a n.t;r.ru- is presented.
The tissue site 1111 may hp for example, a wound 102 or damaged 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, adipoge¢ue; tm%@&ﬁiﬁguﬁtﬁmhéﬁpﬂ@ uaﬂmwfaﬁeuemmmlmﬂvg figewacenrtilage,
tendons, ligaments, or any oth tissue. ss other ?rﬁ]’] ted used herejn, "or" does not

require FUR IS SRS NS e S AT BT i shawn

eaimen system'l W&%5Rown in the
ConteXilufstmlM‘tQup&it%nﬂwdhbma;parwﬁiataﬂdhﬁdﬂ%mday@d preswede Whesecttrbadmentssystem

100 ma 0 treat many different of ti sit s 10 and wou d3| 8 wounds,
incisio et%:lrﬁ BSH%[%”%I} (?[?l gﬂae seft%eﬁs serﬁ%%ree%uce r:{s J?é:t\%ounedl?rvegglt{r%gﬁ%ﬁystem 100 is

shown Bmuﬁbermmwalﬁ)ﬂ)an/hmbbmmbnts may be utilized and that loglcal structural, mechanical,
electrical, and chemical changes may be made without departing from the spirit or scope of the
invention. To avoid detail not necessary to enable those skilled in the art to practice the
invention, the description may omit certain information known to those skilled in the art. The
following detailed description is, therefore, not to be taken in a limiting sense, and the scope of
the present invention is defined only by the appended claims.

[0025] Referring now primarily to FIGURES 1-3B, an illustrative, non-limiting
embodiment of a reduced-pressure wound treatment system 100 for treating a tissue site 103 on a
patient is presented. The tissue site 103 may be, for example, a wound 102, or damaged 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 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
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through the epidermis 104, or generally skin, and the dermis 106 and reaching into a hypodermis, or
subcutaneous tissue 108. [0016; The r"-~-1-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 microstrain and may be referred to as a microstrain-inducing manifold. The
microstraininducing manifold 112 has a first side 113 and a second, patient-facing side 115. INOrn
AMellm the numern;j js bennfits nf the rnAnrnA-pressnre tvnun,” treQtment system 100 js the biological
A st e Y S s R R o
with thermsubrasireisusnthscentpBanifold 112 to a tissue site 103, such as a wound surface 105 of the
wound 102 hsgsne sl s adion cieaice areas ol sl Siack. L Qramig edgigmation. The
cells appear to respond to the sPralnlby expressing special receptors on the surface o cells and
turningnasmpen étie, pathwesisiin-thducel smaittidol b2natd headingdptissios.sibsy stealihbt activities may
'ndUde\a'i‘lF[)%acE‘?&@e%?\?ﬁM& %gfw%}nssg@waggﬂqeﬁﬁ;@m&@qﬁm&mg %dﬂﬁﬁ?&lﬁg frallylqr proliferation,
extra cellular matrix production, and the formation of granulation tisSue, as well as a decrease in
edemanaisthsiraiibaemenbierpfevedriens efpisthstion-nderinisaaaisd. 16 wigkoptrgpect to the wound
102, ovgyifimie H4ARYIANIS HesyeUsither vouns.1Q2RRdesabudEhald ggsices volume and

prepares the wound 102 for final closure by secondary or delayed primary intention. [0028] The

sealing memd802A A epmdanyrsesisdersitaofdhaoiedypribprassure Mgyl treatmat s1teMcludes a first
surface §@f antha RGN RIS SHITRER b nitRREARNMNIASRRASULE0 MaYNIR sRfnSRdNal the

sealing member 110 overlaps the wound 102 jn such a manner that a drape extension 116 extends
beyond 118 p&Fe AT EhY It iomigostn-indisipgmprEald A lddaadmtersie d MasPHeabrmed
from arywhaieSatfteat|osoyides wdiinid 1992l 1As bisrRe dleteinhiflvidise aleats Gead o Mociavsraseal
adequate o maintain reduced pressur lat a desired site, e.q, atissutiei},]site,gsiv.en the particular
reduce LS RE SSTRETRUGT e DS Fd S ABRFEY IR Er BRSSP R SR B AR TRFS@meable or
semi-peragabl enelastorfies o Miaterhs. ditd asinimeoic ganedn pauavig thehpragBrtvds df @omiastomer.
Elastomeric aencrally rafers, o Polvmede malerial ihat has. tybbenllie. ropaties Mars spgcifically
most e as%o ers have ultimate efongations grga?er an 10055 and & significa ’amoun% of resilience.
The redilieridesomigrattesiolarefeed telinbnpacdifiabs abitityricedobyen ftompardatiisiic abdftrenation.
Exampiﬁﬁn%i'o‘?l%%tg ﬁt%ﬁ“(ié@&é“QE“QHta%re?d%gféé@yﬂide nﬁaatgld%l iﬁ&%ﬁ%&’%ﬁ&%&%oﬁwre”e
o} er, butyl ru

butadiene rubber, roprene rubber, polybutadiene, nitrile rub ber, ethylene propylene
rubber perfigienaighspideirestiem 83n ANiBniespastlorBsufoned 40Bn it e rpmnaifidleshaiblsr
polyurethans, faMAfil fRplyRRIRE: AREGICRNGS. SREFIEFLXAMPIRS.AL 920 MsneRRufpaterials
include a silicone drape, 3M Tegaderm(r) drape, acrylic drape such as one available from Avery
Dennis®hsseagaiy s dedpypbprimagydnspienattachment member 118 or device may be coupled to the
sealing mem l{ﬂﬂz’b}@ﬁ@%‘%ﬂi&@m&%‘éﬂﬁm@%&ﬁéﬁﬁ RRaANIR 40 BRIGYRRINCCRUPIR tRgIRgaling

member 110 to a patient's epidermis 104. As used herein, the term "coupled" includes coupling via a

separafeBbhect Mhinshdetp SuhratacsulAhandrheatisni g Rugtesssty nddin S emeBbsF more
componentaanat si¢ea i ahis 8alhg necabetha0 by siripeta aachdi thacampansiisebaing formed
from the same piece of material, Also, the term "coupled” may include mical, such as via a
chormich IR A A a0 SR G S8 BRI means tht fud is
communicatiqot28ividens¢hbngesigniaie il patisy drel faatahi o g ealiadaithat pesvid€s adhhi@ttachment
member 418 workipgetherdo orm a id seal gver the.prignts eridermis 104, K gitachment
member 11 may%e any’ material suitable 16 her couple the eaﬁng memaber‘i% oA palflent's
epiderratis dextel sitep@gnmidistive sittacivee Hiepertibdnlit8ural/iressupr esstoeiserisiid/elhdhesive,
heat-agjj ive, seali +double-si ' i gel, hooks,
e e
layer 11Blaomprsteionernpbaidng theipppetios el Epzobiwincr dpastomenisi ganeral ymgéersttachment
membey 1A RMa seAR ths: RattEusidtie AaRHien dithe BrisNkiRCES R LA (e sealing
member I10. Alternatively, in the PACE' of sealing tape, the attachment member 118 may be applied
over thelématedpagationicrraer Hramd Keamag Arosabisant anerswviresdianee sUhasesdienss afape
eXtenS@Hﬁtéﬁ@l- refqrEQQQl%l &Qﬁ‘eﬂ&'ﬁé%‘iﬁ%ﬂ%@@% manfpld ke &Mﬂﬁﬁ'&‘ﬁpﬁﬁkﬁoﬁﬁe@' between the
second, patient-facing surface 122 of the sealing member 110 and the tissue site 103, e.g., the wound
102. The microstrain-inducing manifold 112 may be-sized to approximate the 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




-6- 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, hexagonal, octagonal,
cuipLIL41, [0033] 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 interconnected node 124
having a plurality of shaped projections 126, it will be appreciated that some interconnected nodes 124
may bc formed to avaid creating microstraing in certaii agﬁas. FO{ exam ‘I:e, Qne oF more sehaped
projectiIALOBB A R Fn QUL RS BRLPPIZHIE T MRS R4 CPSe aBLent all together in certain
areas. Npbeg\lorpraditiobal, pelpolskieiil, nurikapeistninjedtiohbsre eihyteseroftyldaeninar manifold,
may be pl cedFPgtween at Jeast a portion of the sha rojection of ' jp-inducing
manifofc'iﬂigfﬁﬁ lﬁ“ﬁd’ﬁ?&’f%ﬁéée 1§08 ee&GGEF?S";i)P‘r‘z%’é?%%ﬁEB&S%‘ |<§er?1 G g&%ﬁ@ﬁ?ﬁ@%n area. Itis
believepbllpateshaielify mifihnsraipsl jestartaid siteasds. Hiptificsxarepkis phtestingmentsy example, it
may be desrabiadneye A ANC@sBEI TN HUEing MBCHAl. biA Hibaut RisiPRiBRS Aghardhat does not
create microstrains in certain areas if a portion of the microstrain-inducing manifold 112 will lay on top
of a veiftpmnararDapEis) cobjeinig gstePRr adjunctive treatment or therapy (e.g., stents), exposed
0rgans (.0, HFHLRRNE RIS merdPR Mk e sl1aPE PERIESIS0S bAfBaMe sdbmianialy the

same size. Alternatively, some projections 126 may be larger or smaller than others. In one alternative,

some shbpaiiaphajertivamhesl ks Pparablela sapovrtitanpltiths sealingmembend 19 Rfined by the

angle 128;hgtweananifferancesingdRradprmrddad aafddoiangte wibimiongitudinabiexis 129 of the
shap-A'prc);ection 126 as shovin in c.Toss section hiQ1-.apnA roé1ection 1/6 has an outer surface 130

and a baidect ad (vglndesdirerbramling;e Lho IR 28AMPIRE iR FREOR RIS VISHE RS conical in shape,

it will be aRpsRGIRIeshihal HaatshANeHRIYACHABH S Viayidaf eaah yfilitablesiepe bajpgble of creating
a microstrain within the wound 102; for exrargﬁle, Ft“E\e shaped 5{0&gctions 126,may be slug)usctﬁntially
ically’s ep

cube sHapee! BFomthrsameRiecsmapsng &N cyRMBICall Ehabed, trianguiarly shaped,

cylindrigaiyashepes saithoad)isiedhmdesis tliapedb dr riereiedhborplialy. SHapbchupitn g ieastsapad

projectigns 126 are typically angled or red from a thick proximal indisia eng or vice
versa. | u&i]és él?'nck?gm\;rﬁrélﬁ?, %r%ﬁvéﬁ%ndg%ér)(%eeséﬁ%ar%@ﬁ%%% @)%%rﬁégg E:»f%t'ﬂw%Sts(%?f%lﬁhnt material as the
interconnd ettt Inaciesri2dbe Al i matikehgethdetisfosomadlofdiseab hegrebionaiisatiowpidoenis dPbe formed

from a dferealmARIALARDS RS BAIRUhRRE CLRAR B I AlfRERL RaRRIRSbaN foe
interconnected nodes 124 of the otfter aped projections 126. Via material selection, one may control
the stifftresgattetiits pnslooning bt dFengsample, hectitashmgrs memBREIdSARY R WESHHided in certain

areas of thedvoynd. 402 yessusiibess.dhbsvBtstseRpepiedansies dédsalimpager iaesions 126, and

the microstrain-inducing manifold 112 generally may be formed of a foam material or a non-foam
materiahydroqol@gd iy gsteheskheeidiPhsies 124 may be interconnected using a network of

connecting mqgiRgsid a4 inasAD Bt daRRAIRE R flGRRGRGHABIRCIBes 3 3dha3hy: laghide a
plurality of members 136 with each member 136 coupling adjacent iatiéc?necte nodes 124 to one
N

another! 19 seenlrssipdheeaiamdanineniiteehenidhs fephavens'el B FNRS Sross-section:
howevendiwil Pesapprepiatest hialithwimpohess:iich ot pavenamycauitaiifaer622-stibtion, including,

will Do HERTESBEBERD e BOHBSEI ThATRBETE Y 371G B JaPLL Sheh (o s i o
microstiRingpetingrianiale: ¥ belfaveranis dieopitallymenereslibjeoted ¢o the Sducetfasesture.

the drape extensions 116.

[0032] The microstrain-inducing manifold 112 is typically positioned between the

second, patient-facing surface 122 of the sealing member 110 and the tissue site 103, e.g., the

wound 102. The microstrain-inducing manifold 112 may be sized to approximate the 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
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100361 The interconnected nodes 124, connecting members 134, and shaped projections 126 are
arranged such that the microstrain-inducing manifold 112 includes a plurality of flow channels 140
(FIGURE 3B) or pathways between the interconnected nodes 124. The flow channels 140 improve
distribution of fluids provided to and removed from the area of tissue around the microstrain-inducing
manifold 112. Thus, the microstrain-inducing manifold 112 is operable to assist in applying reduced
pressure to, delivering fluids to, or removing fluids from a tiQQ, IP Cite 1 Og. Mnrenver, the design of
microstrin-inducing nrnifold IP helps _tn?gvnid ainful removal caused by in-growth, i.e., when growth of
granulRSHESHOR BEE e FRRLSIRS ,taﬁéggm%%&@fbf’?é?ﬁd@él T8 WSTHRRE 103.
[0037]:1d3e-spigiasinaindingy bR so anifeld tb 1 2imayihe Joinme ddtamzany, Suilagiaanateig@nddy way of
example only, and without limitation, the microstrain-inducing manifold 112 may be formed from an
elasto flﬁal')i?)tﬁbsorbable/biodegradable polymer, etc. In addition, the manifold material may itself
be, or may bgnosBsltnadintiivoanadid npda L@t mateinal eicatd\bfim@schapsd prejiadtsnsi 2bat the wound
102 be scanned with -ray or light in order tqg determine whether or not any remnants of
the r:}gg{gsﬁgf)ﬁ-lr%o &‘ﬁborrlﬁanl Jie ffﬁr?%%ggllncﬁﬁat rglﬁgﬁﬁ%nﬁ){gﬁ gf?eeﬁg 6? A ??a‘f\v/g meg% made to
removessne sitéct 03 ram;thed weingdni 8Rifokthild thérdmsthetivecumicb d B2ent dativiereaith, the shaped

projecti I, microsirain-induci If . ' g (e.g., an
. o S L R P e S R A v RC A
the miseostiniersatugsited nesledRA My brafornses bedwidetrelits sHenasrane ShesoABRE8. g., a delivery
tube (RQE SRANNL WIRESE R AY VEO8 2&%?&9{%940@'66}9%% mamkealivassdigdneRund AR through

the microstraininducing manifold 112. rnlsi The rn:nrfnetra;n_;,,Ano;nn rnan;frarl 112 may be fra-mpel

by anysgitiiie shasebel Inesdeny sutavimsMesaTreranidivionahjaetibidsiting sharkthg, etc. The
shapeg; 5 E,Q@5%1,%@M@%@fﬁﬁ@&éﬁiﬁﬁéW@E%ﬁémgﬁ%ﬂvﬁh&@f@ﬁmiBﬂtHéterCOﬂneCted

nodes 124 or may be cog{gled to corresponding interconnected nodes 124 by%ny suitable technique,

includiPBUPFREIHANE 44D ofthe mfTesiFiiaAlc g rataHRl ¢d 1 20RrABBHIELYRECWEHRHE bonding,
adhesingsioGaravehtshetGeatiod @93Rhihhe Avekaniratring uchepsvanihatddidingayiticktugms tinerous

devices for creatin int pressure. or gtherwise_jnducing microstrain.,In. one illustrative, non-limiting
embodiTHaR: 2R ﬁi&%ﬁ%ﬂ%ﬁ@ iRgHFL 5T ]i‘iléeﬁ?a&?&eeétlmﬁé%(f ggﬂfﬁ%f‘ept&ﬁ YSwftth the tissue site
103. Tinecesrtaatipdicisconatiifnite] 2 hatoduaejacivmf IRdosogisaidoed toe dissieersit@dinsThus, in one
illustrative, non-Ilmltl?% erppodlrpﬁl%tmtn:?omlclrrcl)_?tr ul&-ég%é:ll IH] f‘gvlﬁl JréLZ %q acep}t1 the tissue site

in certain areas 1 ortion . [¢) vein,.an - .
103 may fialé & projection stirface arfea SR B 2L SSHET With The second, patient-tacing side, and

yet theupantj @nadif $hebiictosseal foinatljeict vo aeifohdit 12 tiespyy(ngpistging axphectdssgansite 103 may
be les thaﬂ 9[ oSl f{he surface area X (40% X). As used herein, "projection surface area"
means%qtﬁé a%a?ﬁgt a ggﬁe?al projection of an item would m.kPnnn tint enrfnre. [0040] In another

illustrative, n6MSMiflihg Ehreirskireisetiohe Mfomsstlnubiemial nikafone $iEp. afljtreni thl tissue site
103 m%&%j@cﬂﬁ?ﬂ??ﬁ@%ﬁy%@qﬁgéﬁ&g%l%ﬁémgﬁﬁ% withaieesecensdhatigpstacing side, and

yet the portion of the microstrain-inducing manifold 112 directly impinging on the tissue site 103 may

be lesgigftisusgefomay drirrcadarestaitgiethan others, where “pitch” is defined by the angle 128
between a reference line 127 formed to have a right angle with a longitudinal axis 129 of the

shaped projection 126 as shown in cross section in FIGURE 3C. Each shaped projection 126 has
an outer surface 130 and a base 132. While the shaped projections 126 in the illustrative
embodiment are conical in shape, it will be appreciated that the shaped projections 126 may have
any suitable shape capable of creating a microstrain within the wound 102; for example, the
shaped projections 126 may be substantially cube shaped, pyramid shaped, hemispherically
shaped, cylindrically shaped, triangularly shaped, cylindrically shaped with a distal recess,
tapered, more elaborately shaped, etc. The shaped projections 126 are typically angled or
tapered from a thick proximal end to a thin distal end or vice versa. In one embodiment, the
shaped projections 126 are formed of the same material as the interconnected nodes 124.
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(30% X). In another illustrative, non-limiting embodiment, the microstrain-inducing manifold 112
adjacent the tissue site 103 may have a projection surface area of X cm2 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 -9- one illustrative,
non-limiting embodiment, the microstrain-inducing manifold 112 adjacent the tissue site 103 may have
a projection surface area of X cm2 associated with the second, patient-facing side, and yet the portion
of the microstrain-inchicing manifold 11'2 directly impir\l}%ing on the tissue site 103 may be less than 10

percent DETRRYS A sk a3 9eme o S haR s HE ARRLtPRE Ve B e doneneshiinsp me HereRs
microstitgirriatiocing saraa il 2 qdjac anitdfigl igsh @i sikeeAOs spayibomaratid ditsidonnsudace area of X

cm2 associated with the second, patient-facing side, and ye ﬁt%e ortion of the microstrain-inducing
iR B LR DT G PR TS e Y TS DL RS SRR SAPGPURE surfoce gren X
(c% X) stiffr[@04f tha stitresrotéeed usteat2d, sooh thmiiregtenaiiociso@it nhhg beiprosidadnisingttaing
manifold 112 adjacent issue site 103.may have a projection surface area of X.cm sociated with
the secs B R T R AT ety
impingiargl dle thectizstraansind udidemanilie dads grameral yereorteofornes d wifadeaarasaiér{2Poré)ndn-one
illustratjye, npRlimiting embodiment, the microstrain-inducing manifold 112 adjacent the tissue site
103 may have a projection surface area of X cm2 associated with the second, patient-facing side, and

yet the portiodA88fHelheidntenranndetad siedpsiadifory be ngireoniiemiedingjiigearetiverisdue site 103 may
be lesschiaplinersanbab tf‘ﬁtf5l#é?@ﬁa%ﬁl%,%@%?t%&rll%P%H&ﬁﬁ@@?{]&nﬂ%'iiﬁﬁim sieRgdiment, the

microstrain-inducing manifold 112 adjacent the tissue site 103 may have a projection surface area of X

cm2 as¥lyErits alimentbersd G Mdthsardinsahag Steoun g edirredntersngsetnedsstdthinducing
manifolshd ddoehepClly IRRAIMEREDB ShdbbigshiaSitee R PaY PeslaavethanymBpensanaldhasutface area

X (0.5% X). 0042] In one illustrative, non-limiting embodiment, the microstrain-inducing manifold

[ \ .
112 adSEUAhEYRSE S s PRRssF it thap s dRAmh et R ey 3ay iale SE9stad with the
cernndsqaaidanintauidig givke, mn diyekthe aridngalaf, ligaicraatiaiorandissagomaiteigdibl directly

elliptical, etc. In addition, as will be discussed below, the connecting members 134 may be
configured such that the microstrain-inducing manifold 112 behaves anisotropically when
subjected to a reduced pressure.

[0036] The interconnected nodes 124, connecting members 134, and shaped projections
126 are arranged such that the microstrain-inducing manifold 112 includes a plurality of flow
channels 140 (FIGURE 3B) or pathways between the interconnected nodes 124. The flow
channels 140 improve distribution of fluids provided to and removed from the area of tissue
around the microstrain-inducing manifold 112. Thus, the microstrain-inducing manifold 112 is
operable to assist in applying reduced pressure to, delivering fluids to, or removing fluids from a
tissue site 103. Moreover, the design of microstrain-inducing manifold 112 helps to avoid
painful removal caused by in-growth, i.e., when growth of granulation tissue occurs into a
manifold, and allows for easier removal from the tissue site 103.

[0037] The microstrain-inducing manifold 112 may be formed from any suitable
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 manifold 112 remain in
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impinging on the tissue site 103 may be less than 0.2 percent of the surface area X (0.2% X).
Referring to FIGURE 2, the microstrain-inducing manifold 112 adjacent to tissue site 103 103, e.g.,
wound surface 105, may cover the wound surface 105, and may have a projection surface area X, and
yet the portion of microstrain-inducing manifold 112 directly impinging on the wound surface 105 may
only be 0.2 percent of X. Referring to FIGURE 3C, it should be understood that the impinging portion
may only be a portion of an outer surface 130 of each of the plurality of shaped projections 126.

[0043] The microstrain-indycing manifold 112 may be digposed proximate the wou, such that the
intercofﬁf’e@f@ﬁ‘%&%?ﬁf&%@@ SJORE L8 8"?(?& mlgﬁgtﬁﬁ%{?%w%mﬁrgg&ﬁd}le?rf& the
microstfiim-thelweingdneriifeldsiddih Hye thtetispedasrdizptafnsri26natiheoeofirsinbsiduttiag ynfilifol wound
102. H ver, it will be appreciated that a single microstraininducing manifold 112 may be employed
ora mﬁl\ﬁgf/é’rw f’g?og%? i%%r‘f %%f?l‘ﬁ'lr{r}:laam &%I%ﬁ%’;’/%sag e ?%lrlgﬁrég’gngrb%}srgl . grti-llaéa ?:1%) i iin-inducing
manifolsll¥didrmapize)farhyddfrioiticansiegid, ieter€ptivasthd the deicrastrainkirdspiagearpioidctich 126;

multiple independent inter. 0 i et X of

nterco ey B o N with the
connectingsoe mitisrisidial ageftomay lbadilivstsdeo dhpreviatetithdrenshiie mirersEaEm-inducing
manifolgl&gcgn@%@gorgliqg‘up or folded over itself in order to fill the wound 102. Furthermore, it will be
appreciated that a single microstrain-inducing manifold 112 mag)(;)e loaded into the wound 102 and an

additional malf@38] prhecnienestr i inssirgananfold ddh pray b lwenerb by pmsstitible Miatsiay be placed

atop the, NHAStRIDAPAHAIRG %’3\Hﬁ@l@:ﬂé@ifrﬁelyﬁ&twﬂmaiﬁgj@mﬂg,d@wceﬁetbﬁaﬂ@ave structural
elements arranged to form flow channels, cellular foam such as open-cell foam, porous tissue

collectiBFRiEHNTdafRagde lrua Avhe HbstAdR iR W RITaEPABN IR &Panectefn 045

Referringqgaimter MR Goliplbe teeueapanansuntrivbnysiedmhddd indigema sedisted-pressure
source 142, which ({I]wlée ma%}( different forE1S~ T reduced-%]éess%e sowgseolidfzopﬁvides reduced
pressutSABiguSa R ar e BYHRRLBHEL (TS LU ALK RRE s Yt B AL TR0 R &Feémn, "reduced
pressureéldiangratydiaie sitrdvescsanentesscthan the ambient pressure at a tissue site that is being
subjected to tr, . In most cases, this redu ssure will be less than,the atmospheric
oressuro at WG D A e O e e e R R
hydrostetietprepsintepaistuectissutbesiviseRedivbeg miassuasn myomitidiytgeiver apm Al utdtiew in the
microstrain-induci al! 12 It 1294319 ﬂ@ﬁ%@ﬁﬁﬂqﬂ%ﬁ tissue e dORidh sthe hydrostatic
pressur%meﬁ%ddrﬁl%?]tﬂglqgs%h%gsg?{é}l ﬁgﬁg%% ééﬁjie% ﬂwe gsfre reduced pressg?e,r%he f.llow may subside,
and thetissdeisitel ¥ sSheecomtgebipointineainidytanlbed isthramest dhaliaastiaait 8 dBpresitire stated

herein gi 934ige PreRsYRS:IRG 'ROHIRA ATE LG SiRlerme Mayhe.saliatynamisitpaterned or

random) and may be delivered continuously or intermittently. Although the terms "vacuum" and

"negativéipreistirdissngsite 103 an hrvsar preigst pirsudlare #sprédienthasieciatedivdthibeactual

pressurg.apilisgichihadissyRisitmdnRy e psisdhamthaipressircinacahassoriateraiidkig complete
vacuum. Consistent - 11 - with the use herein, an increase in reduced pressurxe(cr)*rﬂ}%a\fi um pressure

typicallyPefaEN o8 fheitus s d0dmpy sdsnsdbpr40arseni Of Aoy syrface grea 184U

ICLILIAGSH ik Uprdf cotian)soiideldr3a PHEHY S dredl dRALH Hdrieias prigecibiCol fl ikeallwoddsure
subsystem 114 includes a reduced-pressure source 142 that may be any source of a reduced
pressur@2KEoR & Bump, wall suction, etc. While the amount and nature of reduced pressure

applied to a tige040§ile smidthepithliyrmavy, acadidiitinicethieod ppdicaticmik s sedincadypriagsure will

typicall};n%gipo%\/\ﬁﬁgdjsaégm t'ﬁ'égtfasglge_s%%ol Hynmtll hzlij\/%eg %Lrjcgjeec o g)uerfggep Eli!ree% 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 30 percent of the surface area X
(30% X). In another 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-inducing manifold 112 directly
impinging on the tissue site 103 may be less than 20 percent of the surface area X (20% X). In
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to the niil/4,iinviaiii-inuuimig manifold 1 12 in vinci ways as INCH, for cmunplc, a ptcbbutc wrap may be
used. [0047] 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 membrane filter, such as
hydrophobic or oleophobic filter, may be interspersed between the conduit 150, or tubing, and the
reduced-pressure source 142. [0048] The reduced pressure supplied by the reduced-pressure

source 142 i s delivered t[]rou he co 1duit 150 to. a reduced- Bressure ] 11;152 W}hCh may be an
e oow S0 A BN e ARG b BN A K PR Fo b Tt BB avaiole
from Kitisiie Seridspisyl havefatjimjeémmrsm,faaemsa FNE caduseckiredstitk umwanelmmtews the

reduceg pressure to be tc{gllverred lo mjeesrre%lrlgsqrg?e%er 1191 angolgli e&i |n an |nter|or portion of
sealing fremper-t S Wi Pie Thicrostram-in ucm MRanio tve embodlment

the portlm5$%wtsmk0thmbghetmsstban ng peemrnievflll@swﬁm mrKs(tlQ% Pﬁbldaamgemiamtf@rdvmz
11111408 ¥ m%lgﬁ,f;%@m@fk-fﬁ%ra«%@&aﬁﬁ?ﬂ{aa%mgseﬁﬁ}ﬁfm&%ﬂa%&%ﬁﬂ@'fggu@sﬂe%nt aJo

patient's ep er 104 over the tissue site 103, e.g-, wound e microstrain-inducing manifold
112 mayaydasgazeirpion e rsesdie ané asemietesl withsbeseronthipatisatofating side a8f may

overlay,a pRItiafigh Bz TG GRIRAMEMIES diEcmAnheng lﬁdg%% tendiv (R phshe

microstrain- mducmg manifold 112 such that dra%e extensions 116 extend beyond the periphery of the
wound 182 b ishhase Petepai hshe surfaes 8uretPtd e patient's epidermis 104 (or a gasket

member, suchya gdeiignahpigee;vhamver e ape BRI i diseno wrhadarahhyifiadiiachment

member 118 in order to form a fluid seal gver the wound 102. As used herei eference to forming a

fluid seBARHAIGHd padianeat e distHasith B aavRaRE i MGRSTArRiRG S SBafRRfidcdasket

proximatgi ife: \wevdnd, ia@tzeﬂﬁ%iaglsias mwya;th@pm@bﬂdftﬂé&ﬁ&&tvueelﬁ&;’ciﬁ@mﬂﬁdldf not already
installeﬂbéa d th conduit 150 t one e d to th educed Qrgssure mterfagg 152. The

other e 6??8&]}?%& fyu(? gg t81ﬁ¥ SSLHE SotIR 8 se
red uce@%é@sl.IfBoeeurli:rstﬂaﬁ&enm)nueranhgwmﬂcﬁhmabaheadumdqjmsslmmng niemfetéd 12 the sealing
member 110¥En‘g microst a|{8 dumﬂgvmann‘old 112. The reduc ressu A gpgldeélr uced-pressure

t { arca o C
treatmeit 10 he Tissue sit Tremoves fuids, and i acefo?ce the Wa prolectlons 96 of the

microstsednaihchatieny- fnemgcslldel:azct\geilﬂ@mhmwwﬁdjelmicmmmdMygtnMéOédmil&dsmeﬂhy at the
Ce"U'arJﬁg%' yun e %&983 ﬁaﬂ;@feyﬁ%ﬂ%@?&ﬁ%m DiGEesUAR Y mfé?]mm%fee"u'ar

proliferation ation o ranular tissue, and other beneficial effects. Alternativel

m|crostﬂéliﬁtrmm@ﬁmif@ﬁﬂ@%%ébﬁlaﬁéﬂ)ﬁfébﬁﬂm‘wm&fﬂémf@léllé awaézﬁatﬂhémﬁr@ssure may
be appUgd s Y15i9% & WEaR SYIHh Surpcias Al RdueingseamitpididlRlother saraerfipgessure.

side, and yet the portion of the microstrain-inducing manifold 112 directly impinging on the
tissue site 103 may be less than 0.5 percent of the surface area X (0.5% X).

[0042] 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-inducing manifold 112 directly
impinging on the tissue site 103 may be less than 0.2 percent of the surface area X (0.2% X).
Referring to FIGURE 2, the microstrain-inducing manifold 112 adjacent to tissue site 103 103,
e.g., wound surface 105, may cover the wound surface 105, and may have a projection surface
area X, and yet the portion of microstrain-inducing manifold 112 directly impinging on the
wound surface 105 may only be 0.2 percent of X. Referring to FIGURE 3C, it should be
understood that the impinging portion may only be a portion of an outer surface 130 of each of

the plurality of shaped projections 126.
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[0051] Referring now primarily to FIGURES 4A and 4B, an illustrative, non-limiting embodiment of a
microstrain-inducing manifold 212 for use as part of a reduced-pressure wound treatment, such as the
reduced-pressure wound treatment system 100 in FIGURE 1, is shown. The microstrain-inducing
manifold 212 includes interconnected nodes 224, which include shaped projections 226 extending
from the interconnected nodes 224. In the illustrative embodiment, the shaped projections 226 are
conical in shape; however, it will be appreciated that the shaped projections 226 may be any suitable
shape capable of creating, microstrain within a wound as previoysly d:qscussed. Moreover, while each

interconnectefYbH el Do astaiRRiusRe sRABHAth b oY RFE KOS B QX HRHE évf)o%lg directed up
and oneodikgetetdavatiRrdbenecieaiaiien shoenpindtis whhdiswifakielapplaciateidlubzatary number of

projections 224 may extend from each intercopnected nod 4 or that some of the interconnected
nodes 22 ‘%ﬁ‘&gﬁﬂ%ﬁ&eﬁ%‘%ﬁ&lﬁaﬁ i R%P%ﬁ%éﬁ%ﬂ&?a ST ,aélgt%:%erptr%jection 226
extendsubstaatiailiaflil thermaldtoni2a chvesparitindl indeppoeciatetbthatedenzidmixroitrasti-be appreciated
that each, projection ay extend from. the corr nding | nnagte, noda e ny angle.
[0052] lFﬁigclln %%nﬁﬁgel%:?le?r%@&efﬂpg%egégge ugﬁg%y é\%n%gicn%é&r{;%%necteég%y a networ ry(e)lf connecting
membetisa2Afasneiéanty siedwilin BIGURERBITHogwamtald! Comas dinigrrd-fieempage34

includeg @ oMAI A e MANPSIERRpipi Sl chRRIRIREAT ALk iege o ctween the

interconnected nodes 224 and memb 36. The members 236 have curved surfaces 290 that are

curvednedds ¢abpataskepadpioiactions dR6: anatierp fittetRrRNPESES isHd b Mk deshedsonding
intercogpecied:pRAESR A2 GuAk thathemnine BaciaatRindndusing maniiakli312 is subjected to a

reduced pressure, the microstrain-inducing manifold 212 collapses (partially or fully).in two directions

(e.g., along th98ddkK vbaksnby appeestadiatasingle miriesuabstcess Aam Qi doehen e.g.,

the z-axig&Bdp- Aol BirPRIINIdENs ROIMaRTalsuAd 2 epll BpaRsRaehicwivEst sypiRead@0 of each
member 236 abuts or approaches a cut V d surface 2%0 ff %1 a.d'aciﬁ}?t mergt@ém or at least one
G oué '

correspgBRIdHTY #EericiBRiRd s e BRI Hlamey AN an
reduceddargssalryentipiastiaesy sisieiifsl¢anfigBednsl assiad ditibialingnifid dydun dntygether
during reduced pressure therapy. . .[0053]. rring now primarily.to. FIGURES 5A and 5B, an
illustrat %C,eﬁ 9?? ﬁﬁl%rﬁ%rgﬂﬁ‘ﬁb%cégan}ﬁilﬁﬁz 1;{}81815%, [ ,Ovlf/%{: ltlgllg b@reﬁ/ 6 é;ihat?lave
microstsaintindLeingenanifalzdd torésenfioy Thembnifelld striceturandi 2sisfen-osk fivath,orous
reduced-pressure wound treatment syst suc the reduced- I ent system
100 of g%ﬁﬁ@i‘ft}gns?h%r\}éns%ﬁs gﬁnhac?l gt?ﬁlgtﬁlrgetsﬂqul %ﬁﬁgggegﬁzgglrﬂ ﬁoﬁgﬁ&o%%%lﬁ%l members
456. The long[fWdiflaRefermbe rg i 6onhiGUBE duthie teiveedpaetsurecsnbionstip I8¢ iasdedetannecting

membeieidel: Jos il eonas Rt AIRBAGKS AaRyaRrRacRipled fRdhslRagipdiaakmembers 456.

The longitudinal members 456 and lateral tonnecting members 460 are shown with circular
cross-seutiond4borovidesupdinedpinsstratevithant efdhe fedusstharsrarsperybiscaer R nnecting

membeygA60:ma RgMta Rk ahliabis.cipRs-sestianakshere AYRig Ui renassadsitatlongitudinal

and lateral members, the members 456, 460 need not be orthogonal but may have other relative

nngles Presspapsg e s GheidnbeinteTabiesias o drerpanifbBosh Rk MY EIERTRESSIHE or more
Shaped»ﬂlpiﬁqgwﬁlﬁ?&é%ﬁ@ﬁﬂagcgpf&%%mmme Baviainglicthrdongikidinalmempers 456 and

shaped projections 426 are arranged such that the manifold structure 412 in¢ludes a plurality of flow

channelédseddresstie gy belirsdheadhearsiahe RIGHTLP AldRspEL 98K o RESHIRER B Ections 426.
The flowghannialy ¢ékbiacilitale Qisirhubio mRbsktidm pravides iauansld ey wediidui 15e, anda of tissue
wound DR el 12 L ongbeuncascod tl s mbnaionelodrel
formed thy dekregitadiicad pesnnectrs fiyaupayfsubdde, 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 or 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 site, the actual pressure applied to the tissue

site may be more than the pressure normally associated with a complete vacuum. Consistent
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longitudinal members 456 with projections 426. There are eight such longitudinal groups shown in
FIGURE 5A, and while shown with the lateral connecting members 460, the lateral 460 may
loe omitted in sonic embodiments. Moreo-ver, while only lateral connecting members 460 are shown
on the ends, it should be understood that any number of permutations are possible, and lateral
members 460 may be distributed at various locations between the longitudinal members 456.

[0055] In the illustrative embodiment, each shaped projection 426 projects substantially normal from
the correspe,nding longitudinal member 456. ,Als used here, "normal" is a vector which perpendicular
to that ${itf88 UFSRAHR AN ALERTE R TEHBCRORIFAPVERBY HUYIbBIESRER BPICHbITERRIBANe same as a
normalrigathe irbgaiindlaaesahifeq-eRins. It should be appreciated, however, that each shaped
projection 42 oject at any angle relative to the corresponding longitudinal member 456. Each
shaped projejﬁﬁ?ﬂ?@%&@ﬁﬁaﬁgﬁg&wﬂlﬁﬁ%ﬁd&f RVIRitedn QrﬁFé't“E?utﬁ‘?ifﬁflr‘l‘ﬁFéif (D1), and an
enlarggatessarabebsy2@mrhidhinearies saednctdyiesslirnsiase(DR) tHaash e biadgesoniesiiar 429 is
positiorgeeéjuget h? dsiﬁ%ll en aofV anula}r%sociated qplurrtmar btodwzfl tFach col mgar bOdé429 may have
any shape, e.g? ,q[fﬁe SrosE Settion m%}rg%’ & %ircszﬁ?afﬁnscﬁucare, g ﬁ'p &AM ﬁlrlélgﬁ]il r?aétfg.e, %d may vary
along itsdoogyitpissatclapeitsion a Thsuenigrgel typoabg vd3tancaydbe togpbepphdatiembier as shown or
may ta rqunded cylindrigal m r. a cubical member, or an jrregular
chane T D Pt X R 2 e S D eI G R e
diametér {Dyistasieeinindusireboanioky | 12 inDther Baymathieete der dxahwkhapecsmojaetipns 426 may
be congidetrd lede tapered from a larger distal end to a smaller proximal end.  [0056] Each
shaped projection 426 ma)é have any suitable shape capable of creating a microstrain within the

svnund when ¥ 3hingeeiiBrsiesinsremerdpanto (i FIGRR R ddthe medhcadrpresshs sautive Kidbodiment,
the shapedpriaREAALS bavpathsianially, egahRriohiscRyul withsARrrisdiaieddatihe shaped

projections 426 may_have varyin hefi‘%lﬂgs along each longitudinal member 456 or among the plurality

of longfudhal RisAtienohths Tavehofi i mathinranistes d4baddeisrpsdinrabraas g shghudinal
membexsid Gfophalio et BRI Bitd| elagtieiatdRPesse bitat i ere Staduis1 50! frawsHad deicertain
areas V\ﬂthin the wound. As witht1 microstrain-inducing manifolds previously discussed, the manifold
structutB 4T S5 PEE RHIGHTER 1 any suitable process, including, but not limited to, micromolding,
injection moldifdy 8} Bl e dated Tjres sine seppbika]j @otine sedd e tipse Srarkosonect toiR essidhistaadially integral -
15 - with corresponding lopgitudinal members 456 or.m e caupled to correspondi ngitudinal
eI B S A a1 R GRS, M S R T e, welcing
(e.g., ultraseniusraitve\wmloidinenorbénmratiesiueeR A€ entds gy porfGdsiTjtte tisey Kmetianifold
structu I C oximate the tissue site, e.g., wound.. and.a sealing member is deployed over
the maﬁé} gffuﬂé%re %%é%%@éggxs%é. %rudé*é’é% p?éessgldrrglpitg%at%een & aop\?/) irgl]lcf 6?d§ﬁ8§natively a
direct WQW@WBEV&mﬂimhmsgdmg weThoidiénad ecglizedistimeninationiidelgrspliced lateral
membegsatnihiee: o TANRIG ek nsbinrlahin A g RdRISRaME e manifold

structure 412 may behave anisotropically. In other words, when the manifold structure 412 is subjected
to a reGiedipiesthe pritdddigstendstHecsghibel ssrbjee thsmabep 6 19emheariereshatntirdugdigd to create
microstrakifdheilpngitudinal 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 45d WA PritiechhetnrednessHe rAwbEcrEr Hrastemre] 04 mry b5 #rplisddome manifold
structupatkh? slgagenatSubs Rkl £R0Y 8k T3, digeciiomautiiantieliprralishta feiignoitudinal
members i??g hQé))Sh%r:%the{%ieral conneﬁt?i]ng members 460 are omitted, even further contraction
may b BBHSIIE T R SHHRERR AP 215 A He i Orlofesiniemisers Ahdt Bt avaiey
perpentieutarmiaytibediaygiydinRinoé thbersuAda (as ithsteatar eatsons d b&inbk sRdeRFooA) without a
proportional deformation in the direction llel with the longitudinal members 456. The deformation is
ypcall RS S RGO RIS Bk 4 DAL S TS GGy B Cmponants.
such athapaipbetyapitherapemdrl 82othier degritolttntoodraidne theewal ad e gattear’depidgrreiduced
pressu 0 erein the illustrative.manifold structure 412 onntrnote in,n mnnwar rnmplimPntary
Tnbroni e A B S E e e
contradtidhentigetaienp acmbier AhSahamdative fornba divid staltzenthnifoddstridurd sasseddeeinfigured
such that some longitudinal members 456 are arranged substantially perpendicular to other
longitudinal members 456 whereby the manifold structure 412 partially contracts, or contracts in a
more limited manner, in two directions within the sanh2 plane when subjected to a reduced pressure.
[0059] Referring now primarily to FIGURES 6A and 6B, another illustrative, non-limiting embodiment of

a microstrain-inducing manifold 512 for use with a reduced-pressure wound treatment system, such as
a reduced-pressure wound treatment system 100 (FIGURE 1), -16-



is shown. The microstrain-inducing manifold 512 includes a mat 558, or base, from which a plurality of
shaped projections 526 extend. The mat 558 has a first side 513 and a second, patient-facing- side
515. In the illustrative ernbodiment, the shaped projections 526 are tapered and in particular are
substantially conical in shape, but it will be appreciated that the projections 526 may have any suitable
shape capable of creating microstrain within the 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 rnat 5%?1

) rom | at any Siitable angle, Furthermore-,
inillustrEtfeEnen A SoRmIsa dluid s atidn e atisats RISeTish i’&?&ﬁeﬁ\{g’l REPHA R at 558 may

includefprpjrgtivnabRfH0s yasvingrbeights tRoktiond 0620e mat 558 may not have any projections such
that microstrajn i rovided to certain areas within the.wound. Additionally, the stiffness of the
shaped projec@ggﬁg]tﬂ%é%‘g’ﬁfléﬂrﬁsfﬁg1 Bl aézgvél)gojg’cﬂ)d)rll?%i%nr%éaar\%? Q%Y%get gr}ﬁ;&tl%SS such that
the miccosthsinl S0efhittyootipdeprajontiond HABemain bl grestarcimtefiail §Pe abhofotherwadipntl versus

other areas. . . 0] The shaped projections 52¢ f i )t f the mat 558
or cou e B R S R hesanica
fastenessywveldidgnée. b, adtreatonisdr R vedlitieprésomdiitdeliseeshre she seabnggmeneber dénat 558

may alsqluAes & BRI oL ARAINePSo0FIGHE R AE) iSpASRILORNIREA heffajections 526 t

improve t istribution of fluids provided to and removed from the area of tissue around the
microstreaimedtisibertisnitaliiestOs, remevanduidtivadmpn e e sharsdapaisions e 8%6 may be

formed from & -modified enexiidngmehAe8nd he D ey bah R.tRsiec.aoathatibinarli or partially

solid and retains its shape for at least a certain amount of time ,vvhilst ennaninn ti-inmtnnarnmlx, +1m.

hewn, i cellRlerdeviel avithin b paved.-102/44% oy iovshy st gsealstntle MiGraiRiny AP all.......

mmm. ¢brmAPR e adsRHIRA BY dhanatiegiueftalcopriednefitime: fRtier dicsaltbkle, shbstances
may be used as well. . 100611 In Oé)eration, Qpeénicrostrain-inducin .magai oIddSt%Z is té/spically placed
proximARCIR e iRAuRing RAHR!dd L6 mRenReiBres éiﬁ"d‘gﬂi‘ée%‘i%tf%?&%%‘&% éaatrllen ShB&BVE ed with a
sealing igrBbeppReDbEasinasstie dsdihtie aktivstedhtinthringenasifaid-induciodensmifodcbb12. When
subjected to a reduced pressure, the microstrain-inducing manifold 512 impinges on the wound
wherebk}rfﬁ%ug%aped projections 526 create microstrain within the wound. Additionally, exudate and
other fluids pafsiiQRiefartives mav poidnari yHie BXEIRESZoMIME amiustrativstanodsnitiiz- it may be

e D T L
558 is piaesneagairhthethavedrdahprthaishapefreitotiory 26 ¢Rfeindi6akES! thesbeding member
(ot onofehn e MR AR FDA RN aERAHELID BE AL fertovel (va
e apertures without alSo Iincreasing microstrain within the wound via the shaped projections

526. shaped projections 226 extending from the interconnected nodes 224. In the illustrative

embodiment, the shaped projections 226 are conical in shape; however, it will be appreciated that

the shaped projections 226 may be any suitable shape capable of creating microstrain within a

wound as previously discussed. Moreover, while each interconnected node 224 of the

illustrative embodiment includes two projections 226 (one directed up and one directed down for

the orientation shown in FIG. 4A), it will be appreciated that any number of projections 224 may

extend from each interconnected node 224 or that some of the interconnected nodes 224 may

have no projections 224. Also, in the illustrative embodiment, each projection 226 extends

substantially normal from a corresponding interconnected node 224, but it will be appreciated

that each projection 226 may extend from the corresponding interconnected node 224 at any

angle.

[0052] The interconnected nodes 224 are spaced apart and interconnected by a network

of connecting members 234 as clearly shown in FIGURE 4B. The network of connecting
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[0062] Referring now primarily to FIGURE 7, an illustrative, non-limiting embodiment of a
microstrain-inducing manifold member 624 for use with a reduced-pressure wound treatment system,
such as the reduced-pressure wound treatment system 100 in FIGURE 1, is shown. A
microstrain-inducing manifold may be formed by a plurality of microstrain-inducing manifolds 624.
Each microstrain-inducing manifold member 624 has one or more shaped projections 626 extending
from a surface 631. Unlike the reduced-pressure wound treatment system 100 of FIGURES 1-3B, the
microstrain-inducing manifold members 624 are not interconnected by a network of connecting

membdPSMRSERE& A ANSHIASH RIF AR SAIURIRE harfrord RHEAISE &L 88N thapisds 340148 into a

wound fohese bytihen werkiagethesttd faydestbedrmier asthteri Il mhsnaaiibldsin3bawvevnadin situ) and
whereby t est@ﬁ?@ gro%ection§.626 of the microstrain-i ducin%] nifold meﬁ_rfber 624, contact the
wound T SRt ThitPo 8RS S A% & CP AR YSI B B PO P AR e A HIF IR IR RAIS8Fs 624 may
fill the entmerevourspddtingativebonivetptinalits 22 4ricch siratindied totngicessttbitdindeoilgers 624 may
partially fill. nd, and. optionally, an alternative manifold. may, be placed.at e

cros L R Rl B B R TR M B RS SlPR Shotamnts, e
microstirariaticeifiglnamifolddinectiber fedRdainay thaveaaic886ng by misstid) hittdtanalheto
mierosyaifipdeha MARIAIBRIRSLS S i L dusoensmerD filida.aneiRarhet Anddam a single
integral manifold. Non-limiting examples of coatings include the following: any water soluble, swellable,

or softeaisiellansesrieachrionsid gustisa?ad o eenhamgraber APl Aretsias|apntrrehed peNaYRst, polyvinyl
pyrrolidgne RN ife CAPAANGIEmRRAINELPSIE DL PGS Qﬁ@c@%réﬁ%l}’nﬁgefﬁe%ﬂ{%&w'%& 9xifle and its

copolymers, hydroxyl, carboxyl, and sulphonyl containing polymers ée.g., hydroxyl ethyl acrylate,
carboxy s S1RY e riHssdarhe AfwantaRe e YN p Fefesd-BIRBHBH VoG BerdmRNEaYs iginates, gums
(e.9. xapttianRAdCAER: RBRMINERENIS AR dpecolRitSeduced PG4I AIhaugH. the present invention

and its advantages have been disclosed in the context of certain illustrative, non-limiting embodiments,
it should be u!@éﬁét&&fﬁaﬁwe%%mmaﬁéﬂgﬁ%%ﬁm Ml SR AHBSHAUA S MR, anmoh. a

7; 1-1, dnrBbdiinant 4114 InAifsTd fkRucaiat e, vsion i adiona, oW lnvieaansalusiegneaaffthe, svention as

defined by th ded claims. It will be. iated that any feature that | ibed i
ormedIBI ) B SN BB 40 A bSO AHTE ERAry STHES STARSATRURE CLAIMS We

connectioh 1o any one &b
claim: &fstiem lséchedithe depresdymesaot vebtnebtrenteay sisteniol0f edtiiGHRIBS éssihevefi.a Fiatient,

manifold structure 412 includes one or more longitudinal members 456. The longitudinal
members 456 may be coupled in a spaced relationship by lateral connecting members 460. The
lateral connecting members 460 may be coupled to the longitudinal members 456. The
longitudinal members 456 and lateral connecting members 460 are shown with circular cross-
sections, but it should be appreciated that the longitudinal members 456 and lateral connecting
members 460 may have any suitable cross-sectional shape. While reference is made to
longitudinal and lateral members, the members 456, 460 need not be orthogonal but may have
other relative angles.

[0054] Each longitudinal member 456 of the manifold structure 412 includes one or more
shaped projections 426 for creating a microstrain within a wound. The longitudinal members
456 and shaped projections 426 are arranged such that the manifold structure 412 includes a
plurality of flow channels 440 or pathways between adjacent longitudinal members 456 or
between projections 426. The flow channels 440 facilitate distribution of fluids provided to and
removed from the area of tissue around the manifold structure 412. It should be understood that
any combination of longitudinal members 456 and lateral members 460 may be used. For
example, the manifold structure 412 may be formed by a longitudinally connected group of
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the system comprising: a microstrain-inducing manifold for disposing proximate the tissue site; a
sealing member for placing over the tissue and microstrain-inducing manifold and operable to form a
fluid seal over the tissue and microstrain-inducing manifold; a reduced-pressure subsystem for
delivering a reduced pressure to the sealing member; and wherein the microstrain-inducing manifold
comprises a plurality of shaped projections for creating microstrain within the tissue and wherein the
shaped projections are tapered. Claim 2.The system of claim 1, wherein at least one of the shaped

projections, is formed substantially in the shape of a right circular conia. L
longitudinal members 456 with projections 426. There are eight such longitudinal groups shown

in FIGURE 5A, and while shown with the lateral connecting members 460, the lateral
connecting members 460 may be omitted in some embodiments. Moreover, while only lateral
connecting members 460 are shown on the ends, it should be understood that any number of
permutations are possible, and lateral members 460 may be distributed at various locations
between the longitudinal members 456.

[0055] In the illustrative embodiment, each shaped projection 426 projects substantially
normal from the corresponding longitudinal member 456. As used here, “normal” is a vector
which perpendicular to that 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 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 may take any other shape, such as rounded
cylindrical member, a cubical member, or an irregular shape. The second outer diameter (D,) of
the enlarged member 429 is greater than the first outer diameter (D;) of the columnar body 427,
i.e., D, > D. In this regard, the shaped projections 426 may be considered to be tapered from a
larger distal end to a smaller proximal end.

[0056] Each shaped projection 426 may have any suitable shape capable of creating a
microstrain within the wound when the shaped projection 426 impinges upon the wound.
Additionally, in the illustrative embodiment, the shaped projections 426 have substantially equal
heights, but it will be appreciated that the shaped projections 426 may have varying heights
along each longitudinal member 456 or among the plurality of longitudinal members 456. Also,
it will be appreciated that certain portions of certain longitudinal members 456 may not have
shaped projections 426 such that microstrain is not provided to certain areas within the wound.
As with the microstrain-inducing manifolds previously discussed, the manifold structure 412
may be formed using any suitable process, including, but not limited to, micromolding, injection
molding, casting, etc. The shaped projections 426 may be formed to be substantially integral
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Claim 3.The system of claim 1, wherein at least one of the plurality of shaped projections has a first
pitch and at least one other of the plurality of shaped projections has a second pitch and wherein the

first pitch is greater than the second pitch. Claim 4.The system of claim 1, wherein the

microstrain-inducing manifold deforms more in a first direction than in a second direction upon being
subjected to a reduced pressure. Claim 5.The system of claim 4, wherein the first direction and the
second direction are substantially coplanar. Claim 6.The system of claim 1, wherein the plurality of
shaped prOJectlons e interconnected by a network of connelgtln members. CI im 7. T§ g
I

claim 1“%8%‘&?1?% %FB%%E&H"H‘?H Pt RER DR EY

&g 8|F39168%R%‘&"Wﬁ WD

systemm@dnateiigus 6\wharsisuditsbaiccbaicaio iHutluiiing voendoliehisedtttg asdchanical fasteners,

welding (e.g., ultrasonic or RF welding), bonding, adhesives, cements, etc.

ystem of
aim 8.The

[0057] In use, the manifold structure 412 is placed proximate the tissue site, e.g., wound,

and a sealing member is deployed over the manifold structure 412 and tissue site. 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 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 the same

time, the manifold structure 412 does not substantially contract in a direction substantially

parallel to the longitudinal members 456.

[0058] 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

perpendicular to the longitudinal members 456 (as illustrated by arrows 458 in FIGURE 5A)

without a proportional deformation in the direction parallel with the longitudinal members 456.

The deformation is typically within the same plane. This may be advantageous if the system

employs other components, such as an anisotropic drape or another manifold, for drawing the

wound together during reduced pressure therapy wherein the illustrative manifold structure 412

contracts in a manner complimentary therewith. If spaced lateral connecting members 460 are

used in sufficient number, very little contraction may take place. In an alternative embodiment,

the manifold structure 412 is configured such that some longitudinal members 456 are arranged

substantially perpendicular to other longitudinal members 456 whereby the manifold structure

412 partially contracts, or contracts in a more limited manner, in two directions within the same

plane when subjected to a reduced pressure.

[0059] Referring now primarily to FIGURES 6A and 6B, another illustrative, non-

limiting embodiment of a microstrain-inducing manifold 512 for use with a reduced-pressure

wound treatment system, such as a reduced-pressure wound treatment system 100 (FIGURE 1),
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- 20- partially coated with an antimicrobial material. Claim 9.The system of claim 1, wherein at least
one of the shaped projections is formed from a bioabsorbable material. Claim 10. The system of claim
1, wherein the microstrain-inducing manifold is formed from a bioabsorbable material. Claim 11.The
system of claim 1, wherein at least a portion of the microstrain-inducing manifold is coated with a
hydrophilic material. Claim 12.The system of claim 1, wherein at least one of the plurality of shaped
projections has a first stiffness and at least one other of the plurality of shaped projections has a
second stiffness and wherein the first stiffness is greater than the second stiffness. Claim 13.The

systéhiFeaithe Miteretitndacipamaniait Y Fantydst areaiet brojdageriom which a

plurality of shaped projections 526 extend. The mat 558 has a first side 513 and a second,
patient-facing side 515. In the illustrative embodiment, the shaped projections 526 are tapered
and in particular are substantially conical in shape, but it will be appreciated that the projections
526 may have any suitable shape capable of creating microstrain within the 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 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.

[0060] The shaped projections 526 may be formed as integral portions of the mat 558 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
tissue around the microstrain-inducing manifold 512. In an alternative embodiment, the shaped
projections 526 may be formed from a modified honey on the mat 558. The honey may be
modified so that it is solid or partially solid and retains its shape for at least a certain amount of
time whilst engaging the wound. Advantageously, the honey may act as an antimicrobial agent
and may be absorbed by the patient after a period of time. Other dissolvable substances may be
used as well.

[0061] In operation, the microstrain-inducing manifold 512 is typically placed proximate
the tissue site with the second, patient-facing side 515 facing the patient and covered with a
sealing member. Reduced pressure is then delivered to the microstrain-inducing manifold 512.
When subjected to a reduced pressure, the microstrain-inducing manifold 512 impinges on the
wound whereby the shaped projections 526 create microstrain within the wound. Additionally,
exudate and other fluids pass through the mat 558 via the apertures 560. Also, in some instances,
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has a first height and at least one other of the plurality of shaped projections has a second height and
wherein the first height is greater than the second height. Claim 14.The system of claim 1, wherein the
microstrain-inducing manifold has a projection surface area X associated with a second, patient-facing
side, the second, patient-facing side for placement adjacent to a tissue site, and wherein a portion of
the microstraininducing manifold impinging directly on the tissue site is less than 40% X. Claim 15.The
system of claim 1, wherein the microstrain-inducing manifold has a projection surface area X
associated with a second, patient-facing side, the second, patient-facir(ls?l;ide for placement adjacent

to a tisSRA¥IRE, dtPRIRAPAROA IBFRATIBE tRIST TR Pt RIR AR MRP R HRSTE AIRRRG QBRI on the
tissue sig imleschthamstfeeXite Miktcke-dihendyisiegmahefalas12 wheredithetatcigbttain tikducing

o I S e e 8 RN REILREL i second
microsisaiaidihei sep ingmifedobin (ingshovaije Thugrttbenitsssteanitndutdsg tiraif@d%1X n@aaim 17.The
R e B e A RO
to a tiswitbisitee andndhéadhe shppedgnogédtiensigfostraininducing manifold impinging directly on the
tissue site is |gag it RAri o ?%&ﬁl REFEIRE 9f Slailsk-HNEIRIR- G ACIRRIRIEUCing
manifold has a projection stirface area X associated with a second, patient-facing side, the second,
patientfaoinigreitiaifoinsiecingaanidold ceamberH U sorcusayiBiredveesprgssvieiB eithe
microsfiaipiRdreRe.maniold inpioingidiresiiv AN iR iS00 FIYURE 1, is

shown. A microstrain-inducing manifold may be formed by a plurality of microstrain-inducing

manifolds 624. Each microstrain-inducing manifold member 624 has one or more shaped

projections 626 extending from a surface 631. Unlike the reduced-pressure wound treatment

system 100 of FIGURES 1-3B, the microstrain-inducing manifold members 624 are not

interconnected by a network of connecting members. Rather, a plurality of microstrain-inducing

manifold members 624 may be poured into a wound whereby they work together to form the

microstrain-inducing manifold in the wound (in situ) and whereby 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 members 624 may partially fill the

wound, and, optionally, an alternative manifold may be placed atop the microstrain-inducing

manifold members 624 to fill the wound.

[0063] In another alternative, the microstrain-inducing manifold members 624 may have

a coating of material that allows the microstrain-inducing manifold members 624 to fuse or sinter

in situ to one another and form a single, integral manifold. Non-limiting examples of coatings

include the following: any water soluble, swellable, or softenable material, including polymers

such as poly vinyl alcohol and its copolymer, polyvinyl pyrrolidone and its copolymers,

polyethylene oxide and its copolymers, polypropylene oxide and its copolymers, hydroxyl,

carboxyl, and sulphonyl containing polymers (e.g., hydroxyl ethyl acrylate, carboxyl methyl

cellulose, acrylamido methyl propane sulphonic acid and its salts), alginates, gums (e.g. xanthan

and guar), other hydrogels and hydrocolloids.
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Claim 19.The system of claim 1, wherein the microstrain-inducing manifold has a projection surface
area X associated with a second, patient-facing side, the second, patient-facing side for placement
adjacent to a tissue site, and wherein a portion of the microstraininducing manifold impinging directly
on the tissue site is less than 2% X. Claim 20.The system of claim 1, wherein the microstrain-inducing
manifold has a projection surface area X associated with a second, patient-facing side, the second,
patient-facing side for placement adjacent to a tissue site, and wherein a portion of the

microstrainin ifol dlrect on the tigsue site is le s than |m 21.The
system of cladmggﬁlvg@“@‘fg&én Hlﬁefﬁ é ziﬁ BUPRSE RS, ﬁf&%ﬁi ?ea X
associaiateniibf acsrboilthspatieatHaciigisine c it draarsl, 1psitt&mi-t&mnng®sd®ﬂ)thpiaaenmnt adjacent
to a tlss e site, a herein a Pl tlon of the micr straml ucing m |fo c(igﬁ d|r ctly on the
tissue Site |§efé %&N 5)%%/(}0 falmrﬁza?ﬁglger% em of Claim: i Vﬁ%&eln a%ﬂ,%r%gfralr% Inducing
manifolet dpesof thedjectitioms ey fdefeneddry Klaappcmdmld:mmsa Bewxbﬂvj: aptiecintatthet sigefetiiersecond,
atientiac e b RAcSMEhAMBSRY - BsumaliP SIS 2 RRtiiaBietig miigstraininducing
mamfo Impinging |rectly on the tissuessite is less than 0.2% X 23.A micr straln inducing

manifoRiprdiBsitfor treating tissue site of a patient, the microstrain-inducing manifold member
comprising:
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a plurality of shaped projections for creating microstrain within the tissue; and wherein the shaped
projections comprise tapered projections. Claim 24. The microstrain-inducing manifold member of
claim 23, wherein at least one of the shaped projections is formed substantially in the shape of a right
circular cone. Claim 25. The microstrain-inducigg Jagwifpld member of claim 23, wherein at least one of
the plurality of shaped projections has a first pitch and at least one other of the plurality of shaped
projecti € Ha%: second pitch and wherein the first pitch is greater than the second pitch. Claim 26.
The microstrain-inducing manifold member of claim 23, wherein the microstraininducing manifold
member deforms mare in a first direction than in a second direction upon being subjected to a reduced
pressurs &M 27, AFRRIHS Y G s O ARSI K RYSF BraimsAdBstimiiet Rt direction
and the secgid giteatympigssigostantially coplanar. Claim 28. The microstrain-inducing manifold
member of claim 23, wherein the plurality %[Hshaped projections are interconnected by a network of

connecting merAdBI ORI 1965 AE Mdd ARt RigKIfBRE ot Gaim 23, wherein the

microstraininduaisghmianifeldtuefbsiaisnit deastHeaitially coatadrvdthia-giugeictaianold hed
microstrain-inducing manifold embedHof claim 23, wherein the microstrain- inducin% m%aif ld member
is at least partially cORTEP Fith A AdHIC SR WA BRI LS BeAR S CTREHRSLE RS TR §manifold

member of clair 23uvsiepeissatdaast wienofdhacsivariagd profreiansdssivenmethéranmliapiaabserbable
material. Claim 32. The microstrain-inducing manifold member of claim 23, wherein the
microstraininducing&m nifold member is formed from a bioabsorbable material.

wherein the microstrain-inducing manifold comprises a plurality of shaped projections
for creating microstrain within the tissue and wherein the shaped projections

are tapered.

Claim 2. The system of claim 1, wherein at least one of the shaped projections is formed

substantially in the shape of a right circular cone.

Claim 3. The system of claim 1, wherein at least one of the plurality of shaped projections
has a first pitch and at least one other of the plurality of shaped projections has a second

pitch and wherein the first pitch is greater than the second pitch.

Claim 4. The system of claim 1, wherein the microstrain-inducing manifold deforms more

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

Claim 5. The system of claim 4, wherein the first direction and the second direction are

substantially coplanar.

Claim 6. The system of claim 1, wherein the plurality of shaped projections are

interconnected by a network of connecting members.

Claim 7. The system of claim 1, wherein the microstrain-inducing manifold is at least

partially coated with a drug.

Claim 8. The system of claim 1, wherein the microstrain-inducing manifold is at least
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Claim 33. The microstrain-inducing manifold member of claim 23, wherein at least a portion of the
microstrain-inducing manifold member is coated with a hydrophilic material. Claim 34. The
microstrain-inducing manifold member of claim 23, wherein at least one of the plurality of shaped
projections pasiairebsitiness anaghahieasbonenathesof the plurality of shaped projections has a
second stiffness and wherein the first stiffness is greater than the second stiffness. Claim 35. The
microstrain-inducing manifold member of claim 23, wherein at least one of the plurality of shaped
projectigngiias a firghbeigiéand ablaast anerether RhiheneldralitysahsbppricpiRiectionshas a second
height and wherein the first height is greater than the second height. Claim 36. The

microstrain- Fﬂﬂ&ﬁ&?ﬁéﬂmﬁ@%?ﬁ%&lof claim 23, wherein the microstraininducing manifold member
has a projection surface area X associated with a patient-facing side, the patient-facing side for
placement adjacent {o a tissue site, and wherejn a portion of the microstrain-inducing manifold
ombet TP GG ARSAK) G (e lAEh e ST R AL TR R R A ucing
manifold mershebeb @@ datemaerein the microstraininducing manifold member has a projection
surface area X associated with a patient-facing side, the patient-facing side for placement adjacent to
a tissue site, and wherein a portion of the microstrain-inducing manifold member impinging directly on
the tiss@@sitelis. lesTlbagsgafoX clalaim, 3theldig inletest piitiodwding matdolcimembeingf claim 23,
wherein the micr érainindu ing, manifold member has a projection surface area X associated with a
patient-faciﬁﬁagfé%f, ﬁé%ﬁ%’fﬁ&&ﬂﬂﬁ&%@? SP&&%}H nt adjacent to a tissue site, and wherein a
portion of the microstrain-inducing manifold member impinging directly on the tissue site is less than
20% X. Claim 39. The microstrajn-inducing manifold member of claim ]gs, herein.the . .
icrostiaMdlising PSRN h AP Had BPTBJcbdGh Sepace i htse AR LR S Hent-facing
side, the paligni-fasingSids fanpladementaodjhacst de plisslis sitehapd whesetivas paktioreodibie
microstrain-i?g#cingc}néangold mempber irtn in%ing directIIy on '% e tiss%ﬁ stit&is less than 10% X. Claim
40. The micrdstiain-ih L‘J%iﬁ{:]elrlrl]éneifolfé membat SrEri Whersiy the rlnllé?(s)’%traininducing manifold
member has a projection surface area X associated with a patient-facing side, the patient-facing side
for plac ent1 djac ﬂt to a[tiSSLf.e site,lan whereir] a portion ?f th? micros aliln-in ucin tmanifold
membe |ﬁ%g}n ing ir&W Sﬁnt%ec%flslgllje’swneelrgll%gg it nog%oﬁ.hélgllrlﬁa Y Phe'ificrdst 5Pﬁl(§ucing
manifold mennxefiod dlaight28dvwuhirainotieeothiarostiaipinclaingfrsiampédl grojecnbes hasaaspropection

surface areq X gosogiated il 2 patiert acing side. ihe patientiaqing aide for placement adjacent o
a tissue site, ahd wherein a portion o microstrain-inducing manifofd member impinging directly on
the tissue site is less than 2% X.
Claim 14.  The system of claim 1, wherein the microstrain-inducing manifold has a
projection surface area X associated with a second, patient-facing side, the second, patient-

facing side for placement adjacent to a tissue site, and wherein a portion of the microstrain-

inducing manifold impinging directly on the tissue site is less than 40% X.

Claim 15.  The system of claim 1, wherein the microstrain-inducing manifold has a
projection surface area X associated with a second, patient-facing side, the second, patient-
facing side for placement adjacent to a tissue site, and wherein a portion of the microstrain-

inducing manifold impinging directly on the tissue site is less than 30% X.

Claim 16.  The system of claim 1, wherein the microstrain-inducing manifold has a
projection surface area X associated with a second, patient-facing side, the second, patient-
facing side for placement adjacent to a tissue site, and wherein a portion of the microstrain-

inducing manifold impinging directly on the tissue site is less than 20% X.
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Claim 42. The microstrain-inducing manifold member of claim 23, wherein the microstraininducing
manifold member has a projection surface area X associated with a patient-facing side, the
patient-facing side for placement adjacent to a tissue site, and wherein a portion of the

microstEiginducingmmasyfelehrveariar impinging i esityrndheitigstiasitaistiaanlan 1% X. Claim
43. The microstrain-inducing manifold member. of claim 23, wherein the mjcrostraininducing manifold

member ha8"FrHELIUASHANE AL UL Stilad SRR RIREHTASER G S d tepatlePliaRing side

for placemeniadjacRNdOpiatissiatsitiacend twheraieaiRgriianvwidhennipoeataisr thd ugibg dramfold
member impinging direc_}t% on the tissue site is less than 0.5% X, Clajm 44, The microstrain-inducing

manifold meRBENSBAIHP SR %%Vc?géﬁgiﬂ?ﬁ%ﬁﬁdﬁ%ﬁﬁifaﬂ? H&hBer has a projection

surface area X associated with a patient-facing side, the patient-facing side for placement adjacent to
a tissue site, eind wherein a portijon of the microstrain-inducing manifold mergbe impinging directly on

the tissGeitel® lesd BRANF BURLE I8 YBTR PO G NS BrE R BNO RS S WBLRIER Y stem for treating

a tissue sitepasjee ipatiantatReafysicmermpdswigh a uiorstairhndudingsianifeldetondispeising
proximate tl't\e tissue tEe microstraini .ducin?bmanifold. comprislg

, a plurality of interconnected nodes,
bt loat one! B7 I It RIAGERAST SRS N TS Ut TUA SR Y L S SRR R PR

microstrain intbonhemtissur] whengindliéredtleast doeishaped prajection sanprises an angled
projection; a sealing member for placing over the tissue and microstrain-inducing manifold and
operable to form a fluid seal over the tissue and microstrain-inducing manifold; and a

reduced:pri@sg9re samsysiesmfor deliveringhaea veehiressuiie iedihengaalingonember. Claim 46.The
system of claim 45, wherein at [fgst one int rcot%nected node. includes atﬁ!ea t two sh pedﬁprojections

for creating RRASAIGbSHFAINC Aigia 475 PHA'ET HER LI BEIHREIEIEAY ot e Brir Uiped

projections ha$ng fiidd for placement adjacent to a tissue site, and wherein a portion of the microstrain-

inducing manifold impinging directly on the tissue site is less than 2% X.

Claim 20.  The system of claim 1, wherein the microstrain-inducing manifold has a
projection surface area X associated with a second, patient-facing side, the second, patient-
facing side for placement adjacent to a tissue site, and wherein a portion of the microstrain-

inducing manifold impinging directly on the tissue site is less than 1% X.

Claim 21.  The system of claim 1, wherein the microstrain-inducing manifold has a
projection surface area X associated with a second, patient-facing side, the second, patient-
facing side for placement adjacent to a tissue site, and wherein a portion of the microstrain-

inducing manifold impinging directly on the tissue site is less than 0.5% X.

Claim 22.  The system of claim 1, wherein the microstrain-inducing manifold has a
projection surface area X associated with a second, patient-facing side, the second, patient-
facing side for placement adjacent to a tissue site, wherein a portion of the microstrain-

inducing manifold impinging directly on the tissue site is less than 0.2% X.
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pitch and at least one other of the shaped projections has a second pitch and wherein the first pitch is
greater than the second pitch. Claim 48.The system of claim 45, wherein at least one of the shaped
projections has a first stiffness and at least one other of the shaped projections has a second stiffness

and whergimthe. firsistiffiess i arrriah thannitel secanBestitingss: fd aitadilder sysiasnotiedaim 45,
wherein at least one of the shaped projections has a first height and at least one other of the shaped

projections FASSHAESH KRR ERA UM BIEPH & HTRIRAGHt is greater than the second height. Claim
50. The system piaimyASt Whgseiprthe ol asiaisniusingostami o ideformpmeren a first direction
than in a second ﬁgi{rection upon being subjected to a reduced pressure. Claim 51.The system of claim

50, wherein the WSt ARG SRARAT RFYSN G ARREED FRTEd BRIEHIIN coplanar. Claim 52.The

system of claim 45, wherein the plurality of interconnected nodes are

Claim 24.  The microstrain-inducing manifold member of claim 23, wherein at least one of

the shaped projections is formed substantially in the shape of a right circular cone.

Claim 25.  The microstrain-inducing manifold member of claim 23, wherein at least one of
the plurality of shaped projections has a first pitch and at least one other of the plurality of
shaped projections has a second pitch and wherein the first pitch is greater than the second

pitch.

Claim 26.  The microstrain-inducing manifold member of claim 23, wherein the microstrain-
inducing manifold member deforms more in a first direction than in a second direction upon

being subjected to a reduced pressure.

Claim 27.  The microstrain-inducing manifold member of claim 26, wherein the first

direction and the second direction are substantially coplanar.

Claim 28.  The microstrain-inducing manifold member of claim 23, wherein the plurality of

shaped projections are interconnected by a network of connecting members.

Claim 29.  The microstrain-inducing manifold member of claim 23, wherein the microstrain-

inducing manifold member is at least partially coated with a drug.

Claim 30.  The microstrain-inducing manifold member of claim 23, wherein the microstrain-

inducing manifold member is at least partially coated with an antimicrobial material.

Claim 31.  The microstrain-inducing manifold member of claim 23, wherein at least one of

the shaped projections is formed from a bioabsorbable material.

Claim 32.  The microstrain-inducing manifold member of claim 23, wherein the microstrain-

inducing manifold member is formed from a bioabsorbable material.
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interconnected by a network of connecting members. Claim 53.A microstrain-inducing manifold for
treating tissue on a patient, the microstrain- inducing manifold comprising: a plurality of interconnected
nodes; wherein at least one of the interconnected nodes includes at least one shaped projection for

creatingomigiasrainmighin dhetissuadasd shereivl dhacai heast engnshaprdpEpiegtioncomptisas an
angled projection. Claim 54.The microstrain-inducing manifold of claim 53, wherein at least one

interconnecB didRK AT dr iR PR Qb sE Prbis Soad a8 R By Bh G RASEin. Claim
55.The microstrain-inducing manifold of claim 53, wherein at least one of the shaped projections has a
first pitch and at least one other of the shaped p%?}iections has. a secaond pitch.and wherein the first

1

pitch is Gi&&et than the LSRR RS IR MEE e RRErBst i G i eing RS RAIGIERMB 3, wherein

at least onetpt thershgshhaped projections has a first stiffness and at least one other of the plurality
of shaped projections has a second stiffness and wherein the first stiffness is greater than the

second stiffness.

Claim 35.  The microstrain-inducing manifold member of claim 23, wherein at least one of
the plurality of shaped projections has a first height and at least one other of the
plurality of shaped projections has a second height and wherein the first height is

greater than the second height.

Claim 36.  The microstrain-inducing manifold member of claim 23, wherein the microstrain-
inducing manifold member has a projection surface area X associated with a patient-facing
side, the patient-facing side for placement adjacent to a tissue site, and wherein a portion of
the microstrain-inducing manifold member impinging directly on the tissue site is less than

40% X.

Claim 37.  The microstrain-inducing manifold member of claim 23, wherein the microstrain-
inducing manifold member has a projection surface area X associated with a patient-facing
side, the patient-facing side for placement adjacent to a tissue site, and wherein a portion of
the microstrain-inducing manifold member impinging directly on the tissue site is less than

30% X.

Claim 38.  The microstrain-inducing manifold member of claim 23, wherein the microstrain-
inducing manifold member has a projection surface area X associated with a patient-facing
side, the patient-facing side for placement adjacent to a tissue site, and wherein a portion of
the microstrain-inducing manifold member impinging directly on the tissue site is less than

20% X.

Claim 39.  The microstrain-inducing manifold member of claim 23, wherein the microstrain-

inducing manifold member has a projection surface area X associated with a patient-facing
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projections has a first stiffness and at least one other of the shaped projections has a second stiffness
and wherein the first stiffness is greater than the second stiffness. Claim 57.The microstrain-inducing
manifold of claim 53, wherein at least one of the shaped projections has a first height and at least one

other of the shapgd Ritactians hagarseprremaighdjapehwber e ibeifisihieightris0agRigiohan the
second hei%ht. Claim 58.The microstrain-inducing manifold of claim 53, wherein the

microstrain-RATEHGHRERTS o RS L PR Srimag icsH PR SedbibediledidmHiP¥R being
subjected tgagexuced pressure. Claim 59.The microstrain-inducing manifold of claim 58, wherein the
first direction and the second direction are substantially coplanar. Claim 60.The microstrain-inducing
manifold of claim 53, wherein the plurality of interconnected nodes are interconnected via a network of

connectngimenbershe microstrain-inducing manifold member of claim 23, wherein the microstrain-
inducing manifold member has a projection surface area X associated with a patient-facing
side, the patient-facing side for placement adjacent to a tissue site, and wherein a portion of
the microstrain-inducing manifold member impinging directly on the tissue site is less than

5% X.

Claim 41.  The microstrain-inducing manifold member of claim 23, wherein the microstrain-
inducing manifold member has a projection surface area X associated with a patient-facing
side, the patient-facing side for placement adjacent to a tissue site, and wherein a portion of
the microstrain-inducing manifold member impinging directly on the tissue site is less than

2% X.

Claim 42.  The microstrain-inducing manifold member of claim 23, wherein the microstrain-
inducing manifold member has a projection surface area X associated with a patient-facing
side, the patient-facing side for placement adjacent to a tissue site, and wherein a portion of
the microstrain-inducing manifold member impinging directly on the tissue site is less than

1% X.

Claim 43.  The microstrain-inducing manifold member of claim 23, wherein the microstrain-
inducing manifold member has a projection surface area X associated with a patient-facing
side, the patient-facing side for placement adjacent to a tissue site, and wherein a portion of
the microstrain-inducing manifold member impinging directly on the tissue site is less than

0.5% X.

Claim 44.  The microstrain-inducing manifold member of claim 23, wherein the microstrain-
inducing manifold member has a projection surface area X associated with a patient-facing
side, the patient-facing side for placement adjacent to a tissue site, and wherein a portion of
the microstrain-inducing manifold member impinging directly on the tissue site is less than

0.2% X.
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Claim 45. A reduced-pressure wound treatment system for treating a tissue site on a patient,
the system comprising:

a microstrain-inducing manifold for disposing proximate the tissue, the microstrain-
inducing manifold comprising a plurality of interconnected nodes, at least one
of the interconnected nodes including at least one shaped projection for
creating microstrain within the tissue, wherein the at least one shaped
projection comprises an angled projection;

a sealing member for placing over the tissue and microstrain-inducing manifold and
operable to form a fluid seal over the tissue and microstrain-inducing manifold;
and

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

Claim 46.  The system of claim 45, wherein at least one interconnected node includes at least

two shaped projections for creating the microstrain.

Claim 47.  The system of claim 45, wherein at least one of the shaped projections has a first
pitch and at least one other of the shaped projections has a second pitch and wherein the

first pitch is greater than the second pitch.

Claim 48.  The system of claim 45, wherein at least one of the shaped projections has a first
stiffness and at least one other of the shaped projections has a second stiffness and wherein

the first stiffness is greater than the second stiffness.
Claim 49.  The system of claim 45, wherein at least one of the shaped projections has a first
height and at least one other of the shaped projections has a second height and wherein the

first height is greater than the second height.

Claim 50.  The system of claim 45, wherein the microstrain-inducing manifold deforms more

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

Claim 51.  The system of claim 50, wherein the first direction and the second direction are

substantially coplanar.
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Claim 52.  The system of claim 45, wherein the plurality of interconnected nodes are

interconnected by a network of connecting members.

Claim 53. A microstrain-inducing manifold for treating tissue on a patient, the microstrain-
inducing manifold comprising:
a plurality of interconnected nodes;
wherein at least one of the interconnected nodes includes at least one shaped
projection for creating microstrain within the tissue; and

wherein the at least one shaped projection comprises an angled projection.

Claim 54.  The microstrain-inducing manifold of claim 53, wherein at least one

interconnected node includes at least two shaped projections for creating the microstrain.

Claim 55.  The microstrain-inducing manifold of claim 53, wherein at least one of the shaped
projections has a first pitch and at least one other of the shaped projections has a second

pitch and wherein the first pitch is greater than the second pitch.

Claim 56.  The microstrain-inducing manifold of claim 53, wherein at least one of the shaped
projections has a first stiffness and at least one other of the shaped projections has a second

stiffness and wherein the first stiffness is greater than the second stiffness.

Claim 57.  The microstrain-inducing manifold of claim 53, wherein at least one of the shaped
projections has a first height and at least one other of the shaped projections has a second

height and wherein the first height is greater than the second height.

Claim 58.  The microstrain-inducing manifold of claim 53, wherein the microstrain-inducing
manifold deforms more in a first direction than in a second direction upon being subjected

to a reduced pressure.

Claim 59.  The microstrain-inducing manifold of claim 58, wherein the first direction and the

second direction are substantially coplanar.

Claim 60.  The microstrain-inducing manifold of claim 53, wherein the plurality of

interconnected nodes are interconnected via a network of connecting members.

-27 -



