DESCRIPTION MULTI-LAYERED SUPPORT SYSTEM Cross-Reference to Related Applications
[0001]This application claims priority to U.S. Provisional Patent Application No. 61/116,095, filed
November 19, 2008, the entire disclosure of which is specifically incorporated herein by reference.
U.S. Provisional Patent Application No. 60/799,526, filed May 11, 2006, U.S. Provisional Patent
Application No. 60/874,210, filed DecembedXESERIRTAEEN S. Patent Application No. 11/746,953,
filed May 10, 2007, are also incorporated by reference herein without disclaimer. Field of the Invention
[0002]The present disclosure relgigsiaenaivRPr wuaorcRTares fenndependent use and for use in
association with beds and other support platforms, and more particularly but not by way of limitation to
support surfaces that aid in the prevention, reduction, and/or treatment of decubitus ulcers and the
transfer of moisture and/or heat GtsstReMBEME SR efHEH S\ PRMEABMENts and other persons
restricted to bed for extended periods incur the risk of forming decubitus ulcers. Decubitus ulcers
(commonly known as bed sores, pressure sores, pressure ulcers, etc.) can be formed when blood
supplyin Lapillaridtiselapphsationn ¢Ens igtiortrutted-dire tooitiengl Jrasatréapksibitthe skin.

This pres@yrg19a 6D Srenier {0aRthscinternabbinomhpressky Qwiidur: coptanane Hesiani de the
capillary and prevent oxygen and nutrients from reaching the area of the skin in whic tt%(fypressure is

exerted. NRSy@ORIEd RIS Byarrdasenaconthnd irtHeaHe Bl oA Rlir Rt YRR dikE Aty et sing
skin macgration, meng.Stheb ArARIEIeTRE XYBMAtion No. 60/874,210, filed December 11, 2006,

and U.S. Patent Application No. 11/746,953, filed May 10, 2007, are also incorporated by

reference herein without disclaimer.

Field of the Invention

[0002] The present disclosure relates generally to support surfaces for independent use
and for use in association with beds and other support platforms, and more particularly but not
by way of limitation to support surfaces that aid in the prevention, reduction, and/or treatment

of decubitus ulcers and the transfer of moisture and/or heat from the body.

Background

[0003] Patients and other persons restricted to bed for extended periods incur the risk
of forming decubitus ulcers. Decubitus ulcers (commonly known as bed sores, pressure sores,
pressure ulcers, etc.) can be formed when blood supplying the capillarics below the skin tissue
is interrupted due to external pressure against the skin. This pressure can be greater than the
internal blood pressure within a capillary and thus, occlude the capillary and prevent oxygen
and nutrients from reaching the area of the skin in which the pressure is exerted. Moreover,
moisture and heat on and around the person can exacerbate ulcers by causing skin maceration,

among other associated problems.
Summary

(0004} Exemplary embodiments of the present disclosure are directed to apparatus,
systems and methods to aid in the prevention of decubitus ulcer formation and/or promote the

healing of such ulcer formation. Certain exemplary embodiments comprise a multi-layer
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Summary [0004]Exemplary embodiments of the present disclosure are directed to apparatus, systems
and methods to aid in the prevention of decubitus ulcer formation and/or promote the healing of such
ulcer formation. Certain exemplary embodiments comprise a multi-layer support system that can be
utiized to aid,ipg (eUaY AR LIS HifAB R AR ThORAR AUIRGARLRRELPIGNINah I Ralipt surface
interface and in the eénvironment surrounding the patient. Certain exemplary embodiments provide a
surface that aBSoHSIERY/OF daftisautise msEiGrendaotha Y Heanay MU pdinerthetésiémplary

embodiment cerpiisasnpIsHPRABLENSERN pihikl eQRMRIISeR RHEStHAYEH/6P MESBgR\ARIRIuRErMeable
material; a second Ia}ye[l corﬂprisiﬁg a spacef materiall; and %tgird layer, wherein the second layer is
between the 1it&f Taf}efi A &P féay}leﬁtthens%)ggl F A ERRT e SRR S 4 csélﬁﬁ%tetsé’%e{ﬁick; the
support systemhihcomfigused dofaloiayanistumprisapoatodpangfemibableg mikeeifirst layesr@nthyato the spacer
material in a cential; porian of the, SYRPATE SHRIRMA ARANE SHRROIL SYRISIIS cRRfigirefld¢;Alow moisture
vapor to transfer out of the spacer material and through the first layer in a’portion of the support system
proximal to tH&Ypletiifdbsrtbirdhaystiphe trayetanteppler dusdhptidn bt Siaitg b0 519ATle exemplary
embodiments aidfiei PEBRERIIY RNINLNAR RS TasboWNand.descibedin fletaihbelaw ifiyvilloe clear to
the person skilled in the art that changes and madifications may be 'm%gee without departing from the
scope of the TRIEHHBKRE (TR, HRERHROR Y8t fBith*HPRRE fﬁ‘?ﬁ/"é?/{}?hga 4BfipHBREh Y5880 Hipanying
drawings is offerfeghizy waylo¥ ithussrateornoniyardsiot@s of limitpticnm. nldheiaciudliscmgh b thstinvention is
intended to be definedduhealling. ol pongith s bilianas gl.eguiialents fp which such
claims are entitled. [0006]In addition, one of ordinary skill in the art will appreciate tpon reading and
understanding this disclosure that other variations for the invention described herein can be included

within the scope of the present inventigpiefDER¥ BTN MALIBRWAEHE support system shown and
described may be incorporated with existing mattresses or support materials. Other embodiments may

iize e SuPRIL Y=o 5600 AR CHIBRS PR PULIPLIDIRS R ReSIle s
' G Bed Tn detail below, it will be clear to the person skilled in the art that changes and
modifications may be made without departing from the scope of the invention. As such, that
which is set forth in the following description and accompanying drawings is offered by way
of illustration only and not as a limitation. The actual scope of the invention is intended to be

defined by the following claims, along with the full range of equivalents to which such claims
are entitled.

[0006] In addition, one of ordinary skill in the art will appreciate upon reading and
understanding this disclosure that other variations for the invention described herein can be
included within the scope of the present invention. For example, portions of the support
system shown and described may be incorporated with existing mattresses or support
materials. Other embodiments may utilize the support system in seating applications,
including but not limited to, wheelchairs, chairs, recliners, benches, etc.

[0007] In the following Detailed Description of Disclosed Embodiments, various
features are grouped together in several embodiments for the purpose of streamlining the
disclosure. This method of disclosure is not to be interpreted as reflecting an intention that
exemplary embodiments of the invention require more features than are expressly recited in
each claim. Rather, as the following claims reflect, inventive subject matter lies in less than
all features of a single disclosed embodiment. Thus, the following claims are hereby
incorporated into the Detailed Description of Disclosed Embodiments, with each claim
standing on its own as a separate embodiment.

[0008] Figure 1 illustrates a partial section perspective view of an exemplary
embodiment of a support system coupled to a support member.

[0009] Figure 2 illustrates a section view and detailed section view of the exemplary
embodiment of Figure 1.



[0007]In the following Detailed Description of Disclosed Embodiments, various features are grouped
together in several embodiments for the purpose of streamlining the disclosure. This method of
disclosure is not to be interpreted as reflecting an intention that exemplary embodiments of the
invention require more features than are expressly recited in each claim. Rather, as the following
claims reft€dQlinventiv€igutgedt nibistratées in pessalhanctilbie ptrspsativa simgyie disclosesieembodiment.

Thus, the fallowing claims.are her incorporated intg the Detailed Description of Disclosed
Embodir%ema%%&vrﬂf%ligc%%ﬁﬁgnﬂs%% mégogﬁ?%{ %é/v%sgégggg?)%@% ‘embodiment. [0008]Figure 1
illustrates a partial section perspective view of an exemplary embodiment of a support system coupled
to a supp8hiddember. fOowsHiglivstratas atrgesion wiswiend/isinded etmersucibinvievwnpity
exemplapy smhadipereaf figiire 1. [0010]Figure 3 illustrates a partial section perspective view of an
exemplary embodiment of a support system coupled to a support member. [0011]Figure 4 illustrates a

section view and detailed section view of the exemplary embodiment_ of Figure 3. . .
(0012 Figures 5A-5D illustrate various exemplary embodiments of a flexible material

of a multi-layer cover sheet.

[0013] Figures 6A-6D illustrate various exemplary embodiments of the second layer

of the multi-layer cover sheet.

Detailed Description of Exemplary Embodiments

[0014] Exemplary embodiments of the present disclosure are directed to apparatus,
systems and methods to remove moisture vapor from an interface between a support surface
and a person. Certain exemplary embodiments may also be used to aid in the prevention of
decubitus ulcer formation and/or promote the healing of such ulcer formation. For example,
in various embodiments, preventing ulcer formation and/or healing decubitus ulcers can be
accomplished through the use of a multi-layer support system. Exemplary embodiments of
the multi-layer support system can be utilized to aid in the removal of moisture, vapor, and
heat adjacent and proximal the patient surface interface and in the environment surrounding
the patient by providing a surface that absorbs and/or disperses the moisture, vapor, and heat

from the patient.

[0015] In exemplary embodiments, the multi-layer support system may include
materials that provide for a low air loss feature, where one or more layers exhibit various air,
vapor, and liquid permeable properties and/or where one or more layers are fastened together
along various portions of a perimeter of the multi-layer support system to define openings
through which air can move from inside to outside the multi-layer support system, as will be
described herein. As used herein, a low air loss feature of a multi-layer support system
includes, but is not limited to: a multi-layer support system that allows air and vapor to pass
through the first layer in the presence of a partial pressure difference in vapor between the

internal and external environments of the multi-layer support system.



[0012]Figures 5A-5D illustrate various exemplary embodiments of a flexible material of a multi-layer
cover sheet. [0013]Figures 6A-6D illustrate various exemplary embodiments of the second layer of the
multi-layer cover sheet. Detailed Description of Exemplary Embodiments [0014]Exemplary
embodiments of the present disclosure are directed to apparatus, systems and methods to remove
moisture{0apey from amintbeiaczehgtivsearebedpponts ihacevithdasiopstimerCoitam exreripide
emb"d'r?&‘?&%?a”fé‘ h%\fﬁrggi S50 UM Aﬂtﬂa‘ﬁ%pﬁ%"%tﬁ&»?f Qﬁ%f%’%gé YICRI Y RIUAN;ABKRY promote
the healing of stich ulcer formation. For example, in various embodiments, preventing ulcer formation
and/or haapiagdebihjtpetter srshinrbehancayptisire patioly fstrnedtogethanalonia e peppeteisystem.
Exemplary embodiments of the multi-layer supp 3 %HE“. eg#l ' 'ﬁ]gﬁ} of
moisture?}\l/a%f)%rl,nél:lltcli e §8jvae(§é$1 eté[nd)%rg)%lléﬁa%l%e at'en%%éﬁcr) ace n%’er ége%gquld in tgrtl{a&gnr%\%nment
surroundingttble thatibrechipmpividing med rédce rtiara dssidss tanatitiidtisseg semdse mbismee byapor, and
heat from the patient. [0015]In exem emb q ents; Iti-&a SHARAHSYSt nclude
matelriallss ?Hgiéz)?g\%sel OF Ios\/sflug?f I%Igc{sa%a u?g?sw%;re%ﬁ%i%@ r'r?c')’re ggltrars exhibit \er%(%)g} a%, J}\'}‘z;:por,
and liquidegefiveatisspropbriiesibintimmwigrerbssionmdrertaiyerscang] tastembadisepstsorIDAgOVarious
portions S%ﬁﬁ'&%%ﬁﬁéﬁeﬂ%%ﬂi'% L EUPRN VS PR AP I S RPRIIBFSr QUAB sNhiSh M £an
move from’inside 10 outside 't e multi-layer éu_pport system, as will be described herein. As used
herein, athawrsévioss featbhsatialyyitelans: sudport ssestiog throuele iofitss lapetimted kwyva fefult-layer
support SIS A A0S AL AR IR HRPASSNUPRIRS TERkiaVER BrRE RISHPAR AhAR el
pressure%%?ff%arsesﬁ%‘ in vapor L'etw en tﬁﬁtt%@gaf’an%tﬁg ternS I environtmgénts of the muIti-Ia;é%?r support
system. 1666} nantHerexempiaryhemigbdimelitss, Mieniolthepeessoppoft & patdisl vandnensgesre

difference between the internal and external environments of the multi-layer support system,

but allows for the passing of vapor through the first layer; and a support system that prevents

or substantially prevents air from moving out of the multi-layer support system via the

material forming a particular layer of the support system, but allows air to move through the

openings defined by portions of the perimeter of the multi-layer support system that are

fastened together.

[0017] In various exemplary embodiments, systems are provided that can include a
number of components that both aid in prevention of decubitus ulcer formation and to remove
moisture and/or heat from the patient. For example, systems can include a multi-layer support
system that can be used in conjunction with a variety of support surfaces, such as an inflatable
mattress, a foam mattress, a gel mattress, a water mattress, or a RIK® Fluid Matiress of a
hospital bed. In such exemplary embodiments, features of the multi-layer support system can
help to remove moisture from the patient, while features of the mattress can aid in the
prevention and/or healing of decubitus ulcers by further lowering interface pressures at areas
of the skin in which external pressures are typically high, as for example, at bony
prominences such as the heel and the hip area of the patient. In other exemplary
embodiments, systems can include the multi-layer support system used in conjunction with a

chair or other support platform.

[0018] Referring initially to Figures 1 and 2, a support system 100 is shown coupled
to a mattress 150. In this embodiment, support system 100 is configured to extend around the
sides of mattress 150 and to the lower surface of mattress 150. Mattress 150 can be any

configuration known in the art for supporting a person. For example, in certain exemplary
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materials that provide for substantially no air flow, where one or more layers include air impermeable
properties and/or where layers are partially fastened together along the perimeter of the multi-layer
coversheet. In such exemplary embodiments, this configuration may control the direction of movement
of air from inside to outside (e.g., under influence by a source of positive pressure) and from outside to
inside (esgnpoditeeritsmatitressyl S0swasceeofmaiatiotngraseista} past e teaioesuphothaysrswiCertain

exemP'%Xa%%?&’%&ﬁ%%f‘ﬁ?egnﬁ’ﬁﬂﬁ?a?e e }égiﬁg-{%%”%&? SYmIOCWAns: B iz ReLdmigdigeine

following: a support sys at prevents o stantially prevents air from passing through the first
layer, butxdtoplsroentimgiassity whttegser tHr daghnbieufilizdayeio auppppcrpsiasiem that prevents or
substantially prevents air from moving through the first layer in the presence of a partial vapor

pressuregfigjonce besys g aiarnad s eIAen EIRMRRIS 9EITG ML R SHRRRILSYStom.

but allows for the passing of vapor through the first layer; and a support system that prevents or

substantikafy prévesrdan FEPCHBARG.0cP RS MambeycrSupoi By igltecmatriafisiming a
particulagiayesipfde JURPRRESYIRR RYsaliay s Aiieo YR dRItab iempenindsudefinaghiys portions

of the perimeter of the multi-layer support system that are fastened together. [0017]In various
exemplaBPemBoiPibsis U Eble RRURE S ERHSE. tHACEHA M EMPRIFIFNSLBIEPEoTBRe HIS TRAY both aid

in preventipn ohdEsH RIS HERE IRBIPARNChIS M APIRI Uik BROr Tesy fresRiHiemadaat. For

example, systems can include a mplti-layerg‘t?port system that can be used in conjunction with a
variety of &&pitttlayeraktsard/on third fewa deh & amaresertsrsiem Afdeds nybrsdddss, a water

mattress, or a RIK(r) Fluid Mattress of a hospital bed. In such exemplary embodiments, features of the

multi-laygp@ugport syskesmean higlpdasemanadneistive tarpioeratim, whilefeaturgsont thedmattress
can aid in the prevention and/or healing of decubitus ulcers by further Jowering interface pressures at
areas of RS iPPWHRH SXdnthl &Hegi%ﬁr%sd FHAINBHRCHLHP Jé.())?gﬁ?&g g{sg%ﬂﬁ éﬁ; %#ences

such as thetheq! and the wigladea afdhiddatinnt. of athendyomiplary Amiadimdntshisystemplagn
include the multi-layer support system used in. conjunction with a chair or other port platform.
00181 AR P GUE Lo PRSI 10D & SO e st s 150.
In this emfedinognthstiipermbysierni Gupswosfigured 10 Bxienfigarednd thet Sickedagbmidtirésthd 50 and
to the lower surface. of mattress 150. Mattress 150 can be an nfiguration known in the art for
supporti\rqvﬁy r;@?é&ﬂﬁf—%’f“@%ﬁ@?&em %@?{5%03% f&@sgﬁ%%?%% r%‘g),pr%%t%yéss 1¢B%mrz§/1 e rgn
alternatingspressuitspadrfiperedaiir eias eeitheldypelolnmtcessantifizendnger tolihfiate tbirdriegsurize a
cell or ch beilw'thin the.m téress. In ottl:]s exemplary embodiments, mattress 150 does not utilize air

to suppo 6 1.S[8 %8}?@3&% 00 may be coupled to mattress 150 via a coupling
member 125. In certain embodiments, coupling member 125 may comprise elastic. In other

embodin{é8s, ] couplindmibinenpharyagndordniest.aftebkererd 1B b eawpaies, bumiedak izadsiszippers,
or other syitabl [ ' ' ogl] pawt.s ﬁﬁﬁ;ﬂ rise a
coupling%r%é%gﬁ%ﬁgﬁ%%j %ﬁ%%%ﬂ%%ﬂg&%gé ﬁiig%qgi'% trusclzlélztlintfijgi %l)aétlerial (S;c %%%Y?ggﬁgqulﬁand/or

third laydiqudd)amdaisippernspbiem Esenplgeoi sk ssateials include poly(tetrafluoroethylenc)

(PTFE) materials and urethane-coated fabric. In other embodiments, first layer 101 may
comprise a material that is vapor and air permeable and liquid impermeable. One example of

such matetial is sold under the trade name GoreTex. ™

[0022] In the illustrated exemplary embodiment, second layer 102 comprises a spacer
material that separates first layer 101 and third layer 103. As used in this disclosure, the term
“spacer material” (and related terms) should be construed broadly to include any material that
includes a volume of air within the material (e.g., “air pockets”) and allows air to move
through the material. In exemplary embodiments, spacer materials allow air to flow through
the material when a person is laying on the material while the material is supported by a
mattress. Examples of such spacer materials include open cell foam, polymer particles, and a

material sold by Tytex under the trade name AirX™,



[0020]Figure 1 discloses a partial section perspective view of support system 100 mounted on
mattress 150. Figure 2 discloses a cross section of support system 100 and mattress 150, as well as a
detailed view of an end portion. As shown in this exemplary embodiment, support system 100
comprises a first layer 101, a second layer 102, and a third layer 103. In this embodiment, support

system 10023]}configuliedtsoetraiesylaydodonsist the vaydhitiblangt ¢oheumprisasiedngstaneiin) that is
Suppoﬁefg QXH%SJ%?IQT%% 0 100, SUBPAHL SYFIGES AR19Q p%ﬁ(&é&é@%ﬁﬁﬁgeﬂﬂ@mé a3 is

between first'layer 101 and third layer 103, which'is proximal'to mattress 150. [0021]in this exemplary

embodintiepidfinmayeeddd. cofinmieslsn ratarhl thatersal aisstysterraleeth| e/inyls pestie ethbdtivhents,
first laye&%i&ﬁ:@lﬁ%n%%’?%%ﬁq.s ﬁ's@éjtgfﬁ Mdﬁd&‘é&?fﬂ@ﬁ%’b&%ﬁwaﬂlﬁq%m&%@é bgmaterials
oly(t ylene h

include etrafluoroet (PTFE) materials and urethane-coated fabric. In other embodiments,

first layeatlOlinterfacortpfisia a matesiasuhhuisredisoitenitady peaidiaabhsainaalingdsimiseieldiifie. One
example of Syeh Q%}?éﬁ&&%'b&%ﬁ%‘i‘ﬁ%ﬁ@éthﬁﬁ@&%@%@dﬂﬁ%ﬂ%@%ﬂ g llugEaiedayemplary

embodiment, second layer 102 comprises a spacer material that separates first layer 101 and third

layer 1030ngnusesl inathisdidetosiie, Heenbeny wpatwomaistar [8Ad _F@!Sé_ﬁ@‘_”ét fih sk and
Constfwi@%?égag% {9Anglirsamematrial thaiineludes Ry oluma ol AYHIIRBE RIGHI) Foth, "air

pockets ws air to move through'the material. In exemplary embodiments, Spacer materials

allow air t8Gitswfarmoingerfans Atedalontein enpudiorendsafinylavetd hrnd dairdlevetA 83 waxhs is
SUPPOfte&%ﬁ%ﬁgﬁ?&&%@m%%aﬂéU&@aﬁﬁ’@ﬁ%ﬂ?ﬁ{&{@'S include open cell foam, polymer particles,

and a mate y Tytex under the trade name AirXTM. [0023]In the exemplary embodiment
shown, third layer 103 comprises a material that is vapor impermeable. In certain embodiments, third

layer 1080824150 air infpelTTEHORHA KdghaepEih b Aethes R TPIRLGT SHRAIMETEHEPMRILIER Sheet
vinyl pla%ﬂg;sm&}%@érﬁ@wEﬁih@ﬁ%ﬂﬁ&iﬁﬂ@ésms@rtgwpwb@@imﬁm@oﬁi@%ﬁm@rté@&@wwﬁdﬂﬁyer 103

are coupled at an interface 107 via a process such as radiq frequency ¥velding, heat sealing, sonic
f ?fﬁ)

welding, Bl tPir desm pataimelude mogians, et &Hisr NG rsn fdsh R HRAFSY gk {efhend

continuoysheAsarRehe anrlireRerihemabsrRelsy SatehOfyinsteant siisédaye sl 0dnatg third layer
103 may be intermittently co%%led together around the periphery of siijpptort system 100 to form

interface™87eR daflair BARSHURHEAE AU BRe FABPESISHRS 18) SAT3RTSYE BHHRTEEd B the

same malariajRaeiRiRe phrinepis-{Q9adiRefering aRviatigres Soand 4, another exemplary
embodiment comprises a support system 200 on top of a mattress 250. Support system 200 is similar

to suppo em 100, but does not include portions t exten%aroun the sides.of matt 250 and
0 the oA S rtace of REAHbLEIEE: THALBeb SORTER Syaars B ot it Ay S
mattresstRad. Sedpinrtisy stesorizOomer comptisestrapilor sthbrthestemdgionetnetis: (ndesinown)

conflgur%qntn Ql%l ggulgpv%rthsx slgml%qe%w dqj qeqen Eé)%tgﬁ(%so%%QEVity, a description of equivalent

features and functions will not be repeated for support system 200.

{0026] During use, a person (not shown) can lay on top of support system 100. In the
exemplary embodiment shown, moisture vapor can be transferred from the person (and the air
adjacent person) through first layer 101 to air pockets within second layer 102 that are located
in the area underneath the person. Moisture vapor will continue to transfer to air pockets
within second layer 102 while the air pockets arc at a lower relative humidity than the air
adjacent the person. The relative humidity of the air pockets located underneath the person
will then increase to a level that exceeds the relative humidity of the air pockets in the areas
that are not underneath the person. As a result, the moisture vapor will move from the air
pockets underneath the patient to air pockets that are in areas away from the patient (e.g.,
towards the perimeter of support system 100 or those areas of second layer 102 that are

proximal to the sides and/or ends of support system 100).



[0025]Similar features in support system 200 are referenced with numbers similar to those used in the
description of support system 100, with the exception that the reference numbers begin with a "2"
instead of a "1". For sake of brevity, a description of equivalent features and functions will not be
repeated for support system 200. [0026]During use, a person (not shown) can lay on top of support
system 10021 the exéiighatycampadionert stoosturermapstuteag she perbadirfenprbrayste8 person

(and the 7y agacentipessan) svayan ishiaver, 104 Jnal dodkaie i piniagsand ipyrcdoR haf are
located in the aréa underneath the person. Moisture vapor will continue to transfer to air pockets within
second |&yel 102 evsitedhthaircpdvlehsiaiditt of [fwenrdtativetiuabiviey/fitsatases M adjecemste person.

The relatys gty aling Aupgoksininentedundeiacalbdhe apisat i 480 ineraassiig.adevel that

exceeds the relative Aumi ity of the air poc e areas that are not underneath the person. As a
result, théuroegbtdestvaper Wil ol énfrotheteedivpocke sinadadingthesenrait sysiemir PBckEbésthat are

in areas SHACHOM he RAISILE S0 e Reoetsral snpaiLavmemARRcs s arges o

second layer are proximal to the sides and/or ends of support system 100). [0027]With the

mig ratior;xs&mnisbdreﬂmpoﬁi@hmrmiw@@nimémpmsﬁwmthgmithm%v@h@mi@ﬁ?}sof air
pockets (e 8o 195549 e ReUTISIAY IRSHRRSRIQ BIRNFIINE Sresel e slatihumidiy of

the environment abovefirst layer As a resu fference In relative humidity, moisture vapor
will transfesthon Gfe AiftgoeiketSicibnb pghidil st dyes. 1101 pradestaritH aesshi rostradit Sefs sandifignthe

support gyshem 100, 11 k?%@ﬁf%ﬁ%ﬁ%@ﬁﬁ&ﬁﬂ%% @Qﬁ%@"{ﬂ%ﬁﬁﬂ@ theeasdigatihe

perimeter of support syste er migration of moisture vapor from the air pockets in the

areas untherneratin el ghesurti eotieppirbseiecs.ithtugirdiag prosirhdl ,t@ﬁﬁé%@ﬁhﬁ@dérp@ﬁ]sﬁp@ rt
svstem 100:ad'elh@stiid P sriad ahlmedhmeiacess v rashie siraibuslain.ndiionsa that
ns in the following manner: (1 fr

moisture vapor Is tré erre _ from the interface between the pefson and
the patieh@3dpporteserfandsmmahdhdipstiande Biipegketnid sheoait oekdid2ondbecheamiat 202 in the

area undgrngally e Rersne) HPW&&Q&#F&%JW@%@N&% Ll ahandndasnrath the

person to air pockets in"second layer'102 inthe areas that are proximal to the perimeter of support
system 100; aadirey ftonththpasimstaskefssipaest setemh G rdpsresinfistdater pdlmendrisisdsort

system 100, ibigual it st 101, sostintaphs aifo R eRtARaNe iUt L ATdgroximal o the

perimeter of support system 100: [0028]In certain exemplary embodiments, first layer 101 comprises a

portion 111 proximal to the perimeter of suppart system 100 that is configured to increase tgilamoisture

vapor trait&iflrate thrdBgFeHpde ISYEPREY IFPRRetiReotnn S MEBNES, FOMSMPEESh Ay RSHE

different paterial oamdhrramaindesebiiat syeml 080 ieraxamnmeupartiontkidageayicamptise a highly
porous material that has a higher vapor permeability than the remainder of,fir?i]i) yer 101. In certain
aﬁ%gﬁ

embodim@RE HuRish e thrakeli Sosh e yarhidadr torigin HIFOES: AHACBmbbatReE B ftion 111

may compiisgcalitanterherapenis edmiifadtayver 4811106291 exemplaisie) besiioants | theairansfer
of moisture vapor in the above- describ?d manner js accomplished withg{ms{t ?gf?i mover. The transfer

of moistUf&RIEY LAHEBY ReERRENEIREE by AhBAifdrEREE YRR VEBBRIAtY areas
with diffefing rglativelnumicityaik raMishagdeitshedransier ohmpidbirbe/paaiesieautanaad Mpiér can
reduice e Hanaciing costof aUPROTt Sys(om 100 530 2l 2ol PR RIe 90 o be used
[0029] In exemplary embodiments, the transfer of moisture vapor in the above-
described manner is accomplished without an air mover. The transfer of moisture vapor can
be accomplished by the difference in partial pressure of the vapor in the areas with differing
relative humidity. Providing for the transfer of moisture vapor without an air mover can

reduce the manufacturing cost of support system 100. It can also allow support system 100 fo

be used in areas in which electrical power is not available.

[0030] In exemplary embodiments, second layer 102 is sufficiently thick so that it
maintains air pockets in the areas underneath a person being supported by support system

100. In certain embodiments, however, second layer 102 is not so thick that it significantly



[0030]In exemplary embodiments, second layer 102 is sufficiently thick so that it maintains air pockets in
the areas underneath a person being supported by support system 100. In certain embodiments,
however, second layer 102 is not so thick that it significantly reduces the interface pressure exerted on
the person being supported by support system 100. For example, in certain exemplary embodiments,
second layerriglucosthy, 9605109 BRSSWICE ST RY certinietses ok, svinimiziny theperickiess Hksecond layer
102 can redugs; the, MARURCIHIRG CRSISIRY ARRREIRYEIe LAY 1) additipny mimimizingfeghickness of
second layer 102 can help to maintain a desired distance between the top of support system 100 (e.g.,
the top of firsPR/er St HBielp YiimEng dh dipkassp e Lseerih B¥5ed i whicredbtsodit system 100
is utilized. Maataifangrihgscdistdncapyptringreasd tbellikelibad ifiainhensider diiskwds etaiscdhe patient in
the bed should th tient roll towards one side or the ather. In cific embodiments ort system
100 s config e o B B R e B sapport
system 100 tthe tapafréiss byathehsudgbetteprheide mitsetatimayiisosrfents beddinbrthcanmassure is not

reduced by f@?iﬁ:ﬁh%b%@dﬁﬂ%édgwﬁrﬁﬁm[%ﬂﬁg Inthe dnteiface-Rie aRUR iR HisuclisalosHig aiRe interface
pressure is measured according to the @rocedure disclosed in Reger SI, Adams TC, Maklebust JA,

Sahgal V: Vandhtiors it fiefinad r1oH Al L8 ipP dnEamscpHis. Ul RERad 2001
82:597-603, kpydiiciaeoridiriasd byppetesnea (0034 ftnfvarediscekamplancefieqdinanids second layer
102 can be formed of various materials, . and cap have a number of configyrations and shapes, as
described her S T Sgme oesBo s e A aRBl e HeMa A S AY ST SmbAARents, the
flexible mateneifeem Inclithenpropediimsnthatheesisridompressions seictydheadiyemareetaxilllemmaterial is
subject to a qqg?egeééw&{e@%f%emmge by.thgwvaightQf GRABGRL 'XH%%Q!&@Q&”M%@&’%SUDDOW
system, the flexible material has a tenden%ﬁto return toward its ogﬁlnal shape, and therebg/ impart a
supportive fufEASHD BRECHNE-I9y B SRESpTEy Stesinserh &R siste Hhatthidisc £ -aaklsbriad A property that
allows for lateealgmoxevagaitafaiethroughniae fexibbe saterialse vappondeaaicampyedsivRdhad. [0032]
Examples of EBQ[LG 'Q_I§9q1_%g,e}lne r%? liuﬁsced toor Jtog?) Sr%?grgg layer 102 can include, but are not limited to,
natural and synthetic polymérs’in thefofm or pa¥tlc &s, fitaments, strands, foam (e.g., open cell foam),
among others, and natural and synthetic materials such as cotton fibers, polyester fibers, and the like.
Other materia®THnlihclda s exibiplaiztabadimenttalsatioys larwapmemoby meenad ahdgariewl alloys, and
shape memopy, Rlasticssd igseateatatiniseFan Iostde 8lastinasuRsE selasticfipean&lastit, ansior shape

memory properties that allow the flexible material to flex and bend and to form varying shapes under
varying condAiBRRIRG S chimpriedl s Sedhle {dmmyshairerkiy ErpsiBaeigulss AP Mgtk e
exemplary variauscaribpdipagitistbitacsspacempiatdnal safthieanvuitialayeflsupleariagyiieinsib@ctin various
nal geometric

embodiments,of Fighires 86: 5, I fexible majerial Gandaclyde & number of srass-seslional
shapes, inclugingcbutpnot imitecflto, circu%?, o’Vlﬁar, polygonal, a d wregEﬂag geometric shapes. For

example, as St ySiguias Badb, maeeriakibleantradangl candweuge arditad snehtbep2 184, a foam
member 21833601l MR el Ry OracRn e HethmMembar «dggd ¥ sromRinatigndherealy each having

a circular cross-sectignal shape. Each of the embodiments illustrated in Figures 5A-5D, either alone, or in
combination, BAnrovgE L ApBiRg thEBRABAY Ry H9G B tHle RRURTER e stib IBrR W (o fl(‘?é‘rt?lﬁid in
lowering intefacgipressuiieschetweagncthe prtient and the multi-layer support system, and can permit air to
flow under the patient, and can function in combination with a support platform or support surface, such

as an air matfb%?% E{gﬂ{ﬁ?e%rorﬁqgﬁglei tﬁ%?%&n%eﬁ%%{?é[ﬁ?ess%‘é{;‘nﬂ‘ﬁ%gti%ﬁtc%? mll-lgyey.coversheet.

[0034]In each of Figures 5A-5D, t exible material inc a first and a second end 2241 and 2261. In
various exeniptafyagtheuintaned, Mmsardcsisceritnesieidm the1femy oDB tides i HERTRYSusES and/or

structures thap allqwdhepa iR aftealh) CORBEELIRAYPIRd RaRKaIlFAR sehaei 3naResI la RArtiops@hthe

multilayer s rt system to_secure the flexible member_t?éthe suppart system, as will be described in

uppo . .
more detail V\?fﬁ??ge%é‘éﬁsf8rlflaffrse B 1T B S HRSH S b AIRNIS B &b ks AR &IFA forming
second layerdlld@sisshgiccoupled toanlslidaysetsiugpon aysteimptGhcbotyratineicss Plositionsdibetween first
and third layer, 101 an an red. rein ) f ning first third layers 10 g 103 together
to thereby encca%slécjfseﬁg(grll%qéyse i%%ﬁ%g slv’it\%%%ell égg’ri%?dﬁ) her é%ﬁg)\?? Blr()p EHAANGE

flexible material to flex and bend and to form varying shapes under varying conditions (e.g.,

compression, strain, temperature, etc.).



[0035]In exemplary embodiments, the flexible material can also facilitate at least a flow of air through

the second layer. For example, in various exemplary embodiments, the flexible material can include

configurations that define openings, channels, and passages that allow for air, vapor, and liquid to flow

through the second layer. In one exemplary embodiment, the flexible material can include a

non-cont[ifddsF configiigiiess Whes itldivichiakeomplanenisiciuchie dabieual sipnes aidibess. and

other indiv;.dlﬁal comp nents are not conne 8d tg each other, but rather, are connected to one or more
o il i b0

& P HERAY ERIEY BY subTayaHOT HEREIBIT pdr HigUress e dBScribed

attachment SUrfat
in connedtéibletihAigialas6A8DI{Q0GIHgUsE S BB ilbisll i naniot SHRFROMBIeRIR Mhihs.second
er su

layer of the i- la ort system. In.the embodjment illustrated in Figure 6A, a detailed view of
seycond %?é{r]el#g% ﬁi:t,fﬂ@ég% ' y?ﬁ%’-@{/‘@}’ %gifrg%l oS S APS T O N O PR R PSRRI er 3121,
In this enb&gments ArsDsubdajetiBoghanthihisd sudidayer 3kl eamarfing &1 numher afaieghment
structure surfaces 3141 o ich second sub-layer 3101 can attach. In various exemplar
embodimiel(rgg[ls’, LEOnTE ﬁ&?ﬁ@iﬁi %éﬂfb"é{f%‘?"eflﬁwg@, 2% ot ﬁ%ﬁ%ﬂﬁ%{éﬁ%&%ﬂ%ﬁ ed in
Figures Dhaship, ociechndisb-dayisdil Ghapan Badbrietkafpthaimiate instaaidrovideketha
supporti%fun tionlto the atientﬁmd facilitate a flow of air under the ,patifnt. [0037]In various
exemplany eAbSai SOt SHARRAILHY SARREDACE SHPRAM 10 SRS L PLnsaR dRcmuBr BYRE
surfacessapgtot speaingsaaf fitsianovibitdgsithddyer a08lranddddadnomavpithiheadiexiklermaterial can

directly attach, anchor, connect, etc, and through which air, yapqgr, and. liquid can pass. In addition, first
and thirg1 %‘ﬁ%—lsé%%%égi%%%ﬁ %@fégaﬁ%@‘% etd’oﬁc Wnt‘fﬁ%é?%?o@ﬁ@?@ t #RdtSARISWSEhATing a
rigid, sernombidatodexithe pragenty p[OAGHIFgWepp Bl kiskats Sachrasssectionatrdgwef artexemplary

embodiment ofsrc%\nd Iﬁyer 1026c§multi§§ er sgﬁgoéﬁt system 100. As shown in Figure 6B, second
B9 Ay

sub-laye]rng'lélf&‘[1(1)1 ST Y er 102 et %pgtﬂe FoAEd 9F S number of individual strand

members 3161 extending between first and third sub-layers 3081 and 3121 and attaching to first and
third subl#éis 3081 dndadpafdiigurasusActatidms Bexiirkt pntthitdrslipdbaye fr8081H anska3dRil. In this

embodinglta Bt e Bid sivipvarssaihan LA AISR e Lexiie Siateal suah pgt al

three sub-layers of second layer 102 ca ex under'compressive forces. own'in Figure
6B, strarfdimampds seietes efdeThamivissathdt aplerminiysra28 itithincsanorid suipla el 0dpthat

faciitate e snaeiehqfiodeRemAMhIAMITaHASaRand BYEl-102ylr Addifan,apgangs (not

shown in Figure 6B) can'be defined by surfaces o ird sub-layers an and thus,
can alsothscippetheysavensenilbbaitcasiibed vapaeradefol lithdrtspeethroligrd0D89] Figuwmm s C

illustrateg,@,Giss SeHAAR MY afanoliae %&QPAP%&H@PQ‘!Q@&{H layer 102 is not coupled to
multi-layer support system 100, but rather is positioned between first and third layers 101 and
103 and secured therein by fastening first and third layers 101 and 103 together to thereby

enclose second layer 102, as will be described herein below.

[0035] In exemplary embodiments, the flexible material can also facilitate at least a
flow of air through the second layer. For example, in various exemplary embodiments, the
flexible material can include configurations that define openings, channels, and passages that
allow for air, vapor, and liquid to flow through the second layer. In one exemplary
embodiment, the flexible material can include a non-continuous configuration where
individual components, such as individual strands or fibers, and other individual components
are not connected to each other, but rather, are connected to one or more attachment surfaces
or structures defined by sub-layers of the second layer 104, as will be described in connection

with Figures 6A-6D.

[0036] Figures 6A-6D illustrate various embodiments of the second layer of the multi-

layer support system. In the embodiment illustrated in Figure 6A, a detailed view of second

-9-



of the second layer 102 of the multi-layer support system 100. As shown in Figure 6B, the second
layer 102 includes the first, second, and third sub-layers 3081, 3101, and 3121. The flexible material
forming second sub-layer 3101 of second layer 102 includes a number of individual foam members
3181. Each foam member includes a porous or open cell structure that facilitates the movement of

vapor, aitayemd 072 inglthiesugfirkbanb sl 31 8écondestibakay en Sribe ranithe | tded andphaged BiPdrt

configurgfion.to defi S openi further. facilitate the magyvement of air, vapor,
o T T ahEra A1 T Lo N R e
3121 alsuttautititend threcmossern entfafasplat] air, vamdhisgdonth enbtbayrrgH. JDOAD Havhridus mxamplary

embodimen i -0, flexible riglGan he, chemic tached to the first.and third
sub-layg%g%%%?%gn%%(?ﬁlﬁtﬁggdg %tﬂlédljé%go géiépvqesia%nb t%if?,%n%g%r& eggaEEchTﬁﬁlgt%ched
through thetersed oflfastest ssUtussstitHds, olaspsyitbskbalagdodp 0anchthbdikermedi/of ptheically
attached W .S R Ids late hods. escribed herein, the
shapes éé]%%#?égs{{o}ﬁﬁgfﬁe s%?ﬁ% r?d%zfr?? %11?5 %?/(grlg %?geig?n% gr%/rq g%qn(ég%%ﬁgﬁ?eo? tﬂg%a tiﬂgyer
support syderthegmaticit.as sub-layers of the second layer can vary, and the exemplary embodiments
illustrated in Figures 6A-6C are not limited to rectangular shapes, as shown. Other shapes and sizes

are conteggiated and gap, Re desigRRhPAASEHHBALIS RteRdrd ARR!ICAYRR05 1A TUtHaN e SuPPOrt

system. For example, in various exemplary embodiments, the shape and size of the su ]é)rt sg/stem

can be dOSRNEHBERLAGRINIHE SEIBRGESSARHRE SRIags i fohvineniiig wrbrdaysed’ a chair
[0041]In sheiexemplaly erprdimentilisipies inifiawe.anthaigxiblemaigrialofsecanddgyer 102

includes a single foam member 3181 having an oEen cell configuration. In this exemplary embodiment,

single foXisheibErergand HapitetanisthelBaeditnfetepad thid so-firgesntPirnayddd 101 and
103 of mui-ayRisiaRah Sysiens: HQiintbe: @%@c@}mg%a%ﬁlﬁgﬂwgfnh SakediBif I rraRipdoam
member 3181 can be positioned between first and third layers 101 and 103 and secured by fastening
first and BRMFIEers 101 and 103 to thereby enclose second layer 102 within first and third layers 101
and 103 of multi-layer support system 100. In various exemplary embodiments, foam member 3181
can inclydeagyrious sieguandBhaResatesrL¥ampiectiom meaxefipiasy @nphotlisiabidisiagle foam
member 3181 has a ?§£m ter that is smaller than the ﬁ rir’%ete of the f'kgst and gﬂrd layers 101 and
103. [00AARNY 4PN Eeth PR S B0 RIS SRSt i1 AD RS 11 AT & 6% c 8084 4R ned
togetherigyehithel dfeenike ipesmeteimiibes multxibye haisndriayistarofia fastreds indihaal
exemplary embodiments ortion qf the perimeter of first and.third layers and. 1 anb
tastomedt e STHERing (e EHCES i B AR U BUBRSTERy HIbhaimatd Aiened
portions awdibingre ddfacent thinhtasiénedspRiddnsodi3hE parvadtes tefinea nunflisr apetdiinds (i.e.,
areas of the perim that are, not fastened) through whjch air .and orc ove fastening of
st an AR oA PR 205 LA TR S o B i e G Hos heEhbes
above inicdnde ctidexibiin fastenin guehabntdd yeret GAtid first arfd dbitet | byers] 10 k- antlehd rHx
example, in some exemplary embodiments, partions_of first and third la 01 and 103 are fastened
together By SLACHTREL SRR A A EIaiE A aH o MHAdP TIoaH 10 (o B aan ot
buttons apeidndsodkEanst thopstasteherd-(lager \BEQLT BRa(fhcditiie thikemivethert exerirplaryoeminddiments,
first and third,layers 101 and, 103 are fastene ether by welding them together al thei
s b SR e AL DGR R R R P
welding)d€itinet orsnstafes eftfingt anel dlsel cobtbryptalod] and 3121 and thus, can also facilitate the

movement of air, and/or vapor, and/or liquid therethrough.

[0039] Figure 6C illustrates a cross-sectional view of another exemplary embodiment
of the second layer 102 of the multi-layer support system 100. As shown in Figure 6B, the
second layer 102 includes the first, second, and third sub-layers 3081, 3101, and 3121. The
flexible material forming second sub-layer 3101 of second layer 102 includes a number of
individual foam members 3181. Each foam member includes a porous or open cell structure
that facilitates the movement of vapor, air, and liquid through foam members 3181. The foam

members include a spaced apart configuration to define passages or openings 3281 that

-10-



[0043]In various exemplary embodiments, third layer 103 can be formed of a variety of different
materials that exhibit various properties. In certain exemplary embodiments, third layer 103 is formed
of a vapor impermeable, air impermeable, and a liquid impermeable material. The impermeable
property of third layer 103 prevents vapor, air, and liquid from passing through third layer 103 and
thereforefuptiearefats]axfotheremof ¢heestinaporapoy ligditiduid Seppbrosghfade additaowpeongyhich
multi-lay It syste Q.,is itioned. In itian, third lgyer 103 can_ function ide to
direct th§ l%:'uarllj F\%/%%g?, agr?’d{ﬁa]l}%s anvr\%:r%lfrhesg%(gﬁ%gé (@gﬁ naenéllr g’)}%o?tll%ongagﬁ#egﬁgéimgt%grn?legf fastened
together vapdo, direetdlidrodntibeethparghgs and toward an elongate member, as will be described
herein. In various embodiments, the third layer can also function as an attachment or coupling layer to

attach theymigfi-layer SURpoILRYSIRM IS SHARAThRIMAGEIRLRILIATE 9L SYRMIPIE ni YANOUS

embodiments, the third layer can include extensions that can couple to the support surface such as a

foam mabgedwemcslizhatiasbeditneties fire andethitdrisedavees Wisdpeeratddhdiraghtborssuethice and
tucked upgRLiNEsSURRQSHIACE QLR e Afaaneddeding %HRHJ%@ $HEFACE HEIRG B 80P hs

fasteners, such as those described herein. In othér exemplary embodiments, the outer surface of the

third layetticelesn clasies ahagtnisad dpedstard e ik, aand/ o pkysira laop Relet disouahs tha uskepfiplary
embodimenis, RFURREE SHIRCHEFBREPEMIRE WKk ALeMBEN AR RO SHACIUE 3Rd She third

layer can include an outer layer having a hook structure. Other methods and mechanisms are

contemplheelrfbrsaaeithinadHarh iavicryfrexsppdpr s yubad s obisraslHa e PRI Hstatas to
secure the Uit 2y BHRROSE YSRELHIGIE- dA044NN YATIpKS CEE MBI Y HBRRAME MR thfed

multi-layer support system can be a one-time use support system or a multi-use support system. As

used herifTi gefe & Boplirited seariangyap perp ey e Rasinsi fffechhrae @8d sigpiéations that
is formeq.Qf naterial thal isAisRogablis.an N exRENEVe ARMARH MaRacired andiphrsaggbled in a

low-cost manner and is intended to bé used for a single patient over a brief period of time, such as an

hour(s), SUPRQroYFEmp|ESAmpl ¢ dB g RepEn S MK SE180pwesaty shenihians dudsie 8 dhsm for
multi-patigntuge; Rakisageraly facaedsel metariakb haigsiawsalier WashaRigorahRe disingected

using a variety of techniques (e.g., autoclaved, bleach, etc.) and generally of a higher quality and
superior B¥ Wi Hispis R the one-time use support system and is intended to be used by one or

more patients over a period of time such as multiple days, weeks, months, and/or years. In various
exemplafp@mpodimerlis s aruhastufingrdodiateassemsbhtal ia Fighire!6B stheplek iystemean sivolve
methods that gre more. complex and more. expensiye t ope-time use coversheets. Examp|es of
atorial ST TG B o B LIRE R CROARE BLORKS K60 TRBELEG B over
papers. Eanapiespifrinaiebiadinused diogor o ienusahlbsUpiRrtis yeitesas oty ittusien O ptareenet limited
to, Gore-Tex(r), and urethane, laminated to, fabric. [0045]As one of ordinary skill in the art wil
iy LS A e e S R R T
pathogenrschAplaue erabetiasanill e desedibad Figmeréldethikine resmirsGnd ecahosknenid @fedhe
present disclosurg, one o more antimjcrobi vices, agents, etc., can be proyided revent,
Gestroy, FROEE TSDER B OARenEt LUGI bOHER Ao BB A TR A,

microbiahadgabisstbaeh psirote riecvirdidegemidial, wiitldevirstushdnites] flagers rbidrainidl 1€)3o0's,
bioslimes, protozoa, protozoan c and the like, and thus, remove them from air and,from vapor that
o ispor 0 RS PEHRPET SR 00 Wby ATk AR S P AHRE Berd NG HRE gy
addition, ichaiéousiens odimeidt shapgpp it systemld 0o saméncioplveyianbddyarcs tsavimeg] afttimicrobial
activity. In some [LEH iments,. for example, first, second, and or third layers. 101 d 103 can
cluce PRATRE Thd i e e B R S i
antimicrolfalaolevié8s and agents are also contemplated. CLAIMS 1. A support system for supporting
a person, the support system comprising: a first layer comprising a vapor permeable material;

[0042] In various exemplary embodiments, first and third layers 101 and 103 can be
fastened together such that the entire perimeter of the multi-layer support system is fastened.
In other exemplary embodiments, a portion of the perimeter of first and third layers 101 and
103 can be fastened, while remaining portion(s) can be unfastened. In such exemplary
embodiments, fastened portions, which are adjacent to unfastened portions of the perimeter,

define a number openings (i.e., arcas of the perimeter that are not fastened) through which air
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a second layer comprising a spacer material; and a third layer, wherein: the second layer is between
the first layer and the third layer; the spacer material is less than 2.54 centimeters thick; the support
system is configured to allow moisture vapor to transfer through the first layer and into the spacer
material in a central portion of the support system; and the support system is configured to allow
moistureandpeartor transierveut Thihéaspaier of diesiadahthifitdegtrehHd firsndal/e? ican pwiiida efithe

support system proximal to the perimeter of t It Syst T uppar im 1
aherein I oL o e L OFo PR N oS B E R LA
support $ysteni @2 clainfitstwhedeithitde thyeknebdlofatk dPacermnatsnimpdd. tHs ssvvaddesepisrd.9525

centimeters orless. 4. The supprt system. of claim j thi naterial of
the secoRR I e B R o o
system isvbdefighee get chanthdastqppd toggtieniluoeshrtbe reudotirecinmeetadarivpes sardédshoesre than

10mm Hzgld loop fasteners (i.e., VELCRO®) or the like. In other exemplary embodiments, first and
third layers 101 and 103 are fastened together by welding them together along their
perimeters using high frequency radio energy (i.e., RF welding) or ultrasonic energy (i.c.,

ultrasonic welding). Other forms of welding are also contemplated.

[0043] In various exemplary embodiments, third layer 103 can be formed of a variety
of different materials that exhibit various properties. In certain exemplary embodiments, third
layer 103 is formed of a vapor impermeable, air impermeable, and a liquid impermeable
material. The impermeable property of third layer 103 prevents vapor, air, and liquid from
passing through third layer 103 and therefore, prevents exposure of the air, vapor, and liquid
to a support surface or platform, on which multi-layer support system 100 is positioned. In
addition, third layer 103 can function as a guide to direct the air, vapor, and liquid toward the
openings defined by portions of the perimeter not fastened together, or to direct air from the
openings and toward an elongate member, as will be described herein. In various
embodiments, the third layer can also function as an attachment or coupling layer to attach the
multi-layer support system to a support surface or platform. For example, in various
embodiments, the third layer can include extensions that can couple to the support surface
such as a foam matiress. In such embodiments, the extensions can be wrapped around the
support surface and tucked under the support surface or can be attached to the support surface
using a variety of fasteners, such as those described herein. In other exemplary embodiments,
the outer surface of the third layer can include a number of fasteners such as a hook and loop
fasteners. In such exemplary embodiments, the support surface can be provided with a cover
having a loop structure, and the third layer can include an outer layer having a hook structure.
Other methods and mechanisms are contemplated for attaching the multi-layer support system

to a support surface or platform so as to secure the multi-layer support system thereto.

[0044] In various exemplary embodiments, the multi-layer support system can be a
one-time use support system or a multi-use support system. As used herein, a one-time use
support system is a support system for single-patient use applications that is formed of

material that is disposable and/or inexpensive and/or manufactured and/or assembled in a

-12-



6. The support system of claim 1 wherein the support system is configured so that during use:
moisture vapor will transfer through the first layer and into a first portion of the spacer material in an
area underneath a person supported by the support system; moisture vapor will transfer from the first
portion of the spacer material to a second portion of the spacer material that is proximal to the
perimeteloof-thstsuppoet aydtésrintmd st dister esiptur wilkiiglsfatittan the sboefiggardiaf ththe spacer
material thrﬁ%ugsh th?hfirs ayer and into tth environK\ent %ul[lside of the ugé)orts stem. 7. The support
UCT . n QOULS ay, or Intlﬂl (%] dags 5 LIFE ereln, a muiti-use supporl, s stem 18 ’%

system ot claimn T Wherelf the appor s;g em does hot compriseé an air mover. 8. The support system
of claim suppererytteensfipparilsysiaanisusenfiguie gdodnd gofiptecdt@ fmadiies sha. 15 he-awgddert
system of claim,1 wherein.the ort system.is copfigured to be coupled to air., 10, The support
Syatom o TN e o S e S i 6 £ e A S o a
support rperdadly of a higher quality and superior in workmanship than the one-time use support

system and is intended to be used by one or more patients over a period of time such as

multiple days, weeks, months, and/or years. In various exemplary embodiments,

manufacturing and/or assembly of a multi-use support system can involve methods that are

more complex and more expensive than one-time use coversheets. Examples of materials

used to form one-time use support systems can include, but are not limited to, non-woven

papers. Examples of materials used to form re-usable support systems can include, but are not

limited to, Gore-Tex®, and urethane laminated to fabric.

[0045] As one of ordinary skill in the art will appreciate, vapor and air can carry
organisms such as bacteria, viruses, and other potentially harmful pathogens. As such, and as
will be describgd in more detail herein, in some embodiments of the present disclosure, one or
more antimicrobial devices, agents, etc., can be provided to prevent, destroy, mitigate, repel,
trap, and/or contain potentially harmful pathogenic organisms including microbial organisms
such as bacteria, viruses, mold, mildew, dust mites, fungi, microbial spores, bioslimes,
protozoa, protozoan cysts, and the like, and thus, remove them from air and from vapor that is
dispersed and removed from the patient and from the environment surrounding the patient. In
addition, in various embodiments, support system 100 can include various layers having
antimicrobial activity. In some embodiments, for example, first, second, and or third layers
101, 102, and 103 can include particles, fibers, threads, etc., formed of silver and/or other

antimicrobial agents. Other antimicrobial devices and agents are also contemplated.
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11. The support system of claim 10 wherein the support member is a mattress. 12. The support system of
claim 10 wherein the support member is a chair. 13. The support system of claim 10 wherein the coupling
member is selected from the group consisting of: a strap, zipper, button, buckle, and hook-and-loop
fastener. 14. The support system of claim 1 wherein the first layer comprises a portion proximal to the
perimeter of the support system that is configure€leAlM&ase the vapor transfer rate through the first
layer. 15. The support system of claim 14 wherein the portion proximal to the perimeter of the support
system comprises a different material than the remainder of the first layer. 16. The support system of
claim 14 wherein theb%ortion %roxi al to the perimeter(@gthe support system comprises an aperture. 17.

The support system SPRAIY TGS SRR B SRS Bro% AR HRHMBR B he support system
comprises a slit indlfiesfirstday@nptiSing he gupportrsystemacficlaim 14 wherein the portion proximal to the

perimeter of the s%g&gﬁgyaé;glrgogg ng%%ss E’é?ﬁ%‘dt%ﬂi"&ﬁtﬁ{@" 19. The support system of claim 14 wherein

the portion proximal to the perimeter of the support system comprises a plurality of apertures. 20. The

system of claim 1 dh&tkltythed)sader material comprises one of the following: open cell foam; natural or

synthetic polymer particlgg Jlamenti:q¢ strardsiteation fiRersdnadastenfibers; flexible metals and metal

alloys; shape memory metals and metal alloys, and shape memory plastics.
y b y t%e spacer mater?al 18 ?égs than 2.;'1 entmleters 1¥11F0)L;

the support system is configured to allow moisture vapor to transfer through
the first layer and into the spacer material in a central portion of the
support system; and

the support system is configured to allow moisture vapor to transfer out of the
spacer material and through the first layer in a portion of the support

system proximal to the perimeter of the support system.

2. The support system of claim 1 wherein the thickness of the spacer material of the

second layer is 1.27 centimeters or less.

3. The support system of claim 1 wherein the thickness of the spacer material of the

second layer is 0.9525 centimeters or less.

4. The support system of claim 1 wherein the thickness of the spacer material of the

second layer is 0.635 centimeters or less.

5. The support system of claim 1 wherein the support system is configured so that the

support system does not reduce the interface pressure by more than 10 mm Hg.

6. The support system of claim 1 wherein the support system is configured so that during
use:
moisture vapor will transfer through the first layer and into a first portion of the spacer

material in an area underneath a person supported by the support system;
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21. A method of removing moisture vapor from an interface between a support surface and a person,
the method comprising: providing a support system comprising: a first layer comprising a vapor
permeable material; a second layer comprising a spacer material; a third layer, wherein the second
layer is between the first layer and the third layer; transferring moisture vapor from the person, through
the first layer, amigitweavigsirpoiticreos fitvefispadbe fiestepiettiocaE thandespeatierial perssacershsferring
moisture vapor, withou he asgisianss, of Al Masr oM RIS ROaRAbe PRRCsmgeral to a
second portion of the gpacer material that Is proximal to the perimeter of the support systém; and
transferring moisture \vaptaiiamdthe second portion of the spacer material through the first layer and

into the environment outside of the support system.
moisture vapor will transfer from the second portion of the spacer material through the

first layer and into the environment outside of the support system.

7. The support system of claim 1 wherein the support system does not comprise an air
mover.
8. The support system of claim 1 wherein the support system is configured to be coupled

to a mattress.

9. The support system of claim 1 wherein the support system is configured to be coupled
to a chair.
10.  The support system of claim 1, further comprising a coupling member configured to

couple the support system to a support member.

11.  The support system of claim 10 wherein the support member is a mattress.
12.  The support system of claim 10 wherein the support member is a chair.
13.  The support system of claim 10 wherein the coupling member is selected from the

group consisting of: a strap, zipper, button, buckle, and hook-and-loop fastener.

14.  The support system of claim 1 wherein the first layer comprises a portion proximal to
the perimeter of the support system that is configured to increase the vapor transfer

rate through the first layer.

15.  The support system of claim 14 wherein the portion proximal to the perimeter of the

support system comprises a different material than the remainder of the first layer.

16.  The support system of claim 14 wherein the portion proximal to the perimeter of the

support system comprises an aperture.

17.  The support system of claim 14 wherein the portion proximal to the perimeter of the

support system comprises a slit in the first layer.

18.  The support system of claim 14 wherein the portion proximal to the perimeter of the

support system comprises a porous material.

19.  The support system of claim 14 wherein the portion proximal to the perimeter of the

support system comprises a plurality of apertures.
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20.  The system of claim 1 wherein the spacer material comprises one of the following:
open cell foam; natural or synthetic polymer particles, filaments, or strands; cotton
fibers; polyester fibers; flexible metals and metal alloys; shape memory metals and

metal alloys, and shape memory plastics.

21. A method of removing moisture vapor from an interface between a support surface

and a person, the method comprising:

providing a support system comprising:
a first layer comprising a vapor permeable material;
a second layer comprising a spacer material;

a third layer, wherein the second layer is between the first layer and the third

layer;

transferring moisture vapor from the person, through the first layer, and into a first

portion of the spacer material located underneath the person;

transferring moisture vapor, without the assistance of an air mover, from the first
portion of the spacer material to a second portion of the spacer material that is

proximal to the perimeter of the support system; and

transferring moisture vapor from the second portion of the spacer material through the

first layer and into the environment outside of the support system.
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