DESCRI PTI ON MULTI - LAYERED SUPPORT SYSTEM Cr oss- Reference to Rel ated
Applications [0001] This application clains priority to U S. Provisional

Pat ent Apwbi2osiises¥oNo. 61/ 1 16,095, filed Novenber 19, POOAIS200006HBLI re

di scl osure of which is specifically incorporated herein by reference. U S.
Provi si onal Patent Applicati on Nprse®R1Pa30226, filed May 11, 2006, U.S.
Provi si onal Patent Application No. 607874,210, filed Decenber 11, 2006, and
U S. Patent Application No. 11/746,953, filed May 10, 2007, are al so

i ncorporat ed by ref er en®MUILEFRBAYEREBSHPRORA SYSEEM Fj el d of the Invention
[ 0002] The present disclosure relates generally to support surfaces for

i ndependent use and for uyse [n_._associ ﬂ%{lon ith beds and ot her support

pl atforms, and nore part'reﬁﬁ'gfefeﬁellﬁ‘}tto atgd BN i tation to support
surfaces that aid in the prevention, reduction, and/or treatnent of
decubitus ulcers and the transfer of noisture and/or heat fromthe body.
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macer ati on, anong ot her associ ated problens. Sumary [0004] Exenpl ary
enbodi nents of the present disclosure are directed to apparatus, systens
and nethods to aid in the prevd&ialdehthefInyertion t us ul cer formati on and/ or
pronote the healing of such ulcer formation. Certain exenplary enbodi nents
conprise a multi-layersupport systemthat can be utilized to aid in the
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surface interface and in the environment surraqunding, the patcidri:ag Certain
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ol st u '§ 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 capillaries 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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vapor, and heat fromthe patient. Brief Description of the Draw ngs [0005]
Wi | e exenpl ary enbodi nents of the present invention have been shown and
descri bedwononetses4h below, it will be clear to the perseaTdistébmesisn t he
art that changes and nodifications may be made w thout departing fromthe

scope. %pﬂo?tesggtgﬂletﬂéti QR beATISHED aill Bidthe Woin6Pal i nffdtuleOVaddr Mdthes: dapddepni ng
descri pti’on and acconpanying draw ngs is offered by way of illustration
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this disclosure that other variations for the invention described herein

can be included within the scope of the present invention. For exanple,
portions of the support syBtiefiDssvoiptioarnd thePcawinegd nay be incorporated with
existing mattresses or support materials. O her enbodinents may utilize the
support systemin seating applications, including but not limted to,
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1 illustdaitgisda partial section perspective view of an exenpl ary enbodi nent
of a support system coupled to a support nmenber. [0009] Figure 2
illustrates a sectiaqn view and detail e,ﬂ section éLeW of. the exenpl ar

enbodi MM0lof Fi durddifiopoparpt eidiare sislli in) 98 Arlaw s aRPT e (RPN JEAY RS d
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a support nenber. [001 1] Figure 4 illustrates a section view and detail ed

sect i ofincluded withinhihe esxcepgbfithe 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.



enbodi ment of Figure 3. [0012] Figures 5A-5D illustrate various exenplary
enbodi nents of a flexible material of a nulti-layer cover sheet. [0013]

Fi gures owoemodsbssstrat e vari ous exenpl ary enbodi nents eCTiuseomw@etinz | ayer
of the multi-layer cover sheet. Detailed Description of Exenplary
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limted to: a nmulti-layer support systemthat allows air and vapor to pass

through the first layer in_the presence of a partial pressure difference in
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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.



source of positive pressure) and fromoutside to inside (e.g., under
I nfl uence by a source of negative pressure) the nulti-|layer support system
Certai n ewerzploarsys4enbodi ments conprise a nmulti-|layer supporiS2&ya-aR?
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Ref er r iopgnihgs defhddyby poRiapsrafsthe remianeter of Hepmuolti-lagers sunpottonysies shabve
coupl e& toeg mattress 150. In this enbodi ment, support system 100 is
conf i gt dosi%nd around the sides of mattress 150 and to the | ower
surface of mattress 150. Mattress 150 can be any configuration known in the

art forosugpor ti g varipey sQnplmdr ert¥aiipksts, sydteey irai ploddediaticye ifvdeienent s,
mattress 150 nay be an alternating-pressure- pad-tyPe nattr,ess%f'r ot her type

of nat tmuadst of ¢dmpangats dhat bpth 31 in Brexenfionpf degupitus glogr foamption 2 QHFEPYG t hi n
the matf §iSdre add%r%tegteﬁom 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 Mattress 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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exenpl ary enbodi nents, mattress 150 does not utilize air to support a
person. [0019] Support system 100 nay be coupled to mattress 150 via a
coupl i ng werzbavosdf28. I n certai n enbodi nents, coupling mechars202h63TRY
conprise elastic. In other enbodi nents, coupling nmenber 125 may conprise a
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devices. In certaln enbodi nénts, suppor% systenllog?nay not conprise a
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(e.g. first layer 101 and/or third layer..103) from support system 100 under
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of support system 100 nounted on mattress 150. Figure 2 discloses a cross

sect i ono@io] SUPPOIgypHHE Tsﬁmrﬂq@oaﬂ&_ly_ BRIcbRES tol Bitred§ 188 ia @azodpldl @binber Vi ew
of an end portion. As shown in this exenplary enbodi nent, support s%stem

100 corpbi sds certhinr smbpdipsnts] Gouplings ateodr | lBpemayocompiirg elastis: r dn| efper 103.
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| ayer 1 is between first layer 101 and third layer 103, which is proxinal
to mat PbsempEse 2 comlmg memper andesaieasopriediednatEats, 130 by fugkigigemategal
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i nper neabl e. Exanpl es of such materials include poly(tetrafl uoroethyl ene)

( PTFE) [06f208r i al s Ragwde Ur éistlases-x partied sdctibn i perspeetivet ew endupdorieystsm 110G st
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|l ayer 102 conprises a spacer material that separates first |layer 101 and
third lempedin@®, supgort sesdern i 00 sompdsesod Brstitaver 1 Ble atsseond' lgperckdl, aed @ thigd

d I |d b .0ad| | ngl i
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materials allow air to flow through the materi al en a person js. laying on

: . wh
the matsstem|is ol configeredye dhat secand laygs J@etie getpieen frsftlayeadd] and dhist layeny
such s er, mater i, el n cell foam polymer particles, and a
mat er i gl%gs%’ lgﬁgsgﬁﬂ?a@%%kﬁﬁl g%‘g% ngt rade name AirX(tm.[0023] In the
exenpl ary enbodi nent shown, third | ayer 103 conprises a material that
[0021] In this exemplary embodiment, first layer 101 comprises a material that is

vapor permeable. In specific embodiments, first layer 101 also comprises a material that is
liquid and air impermeable. Examples of such materials include poly(tetrafluoroethylene)
(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 material 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™.



is vapor inperneable. In certain enbodinents, third layer 103 is also air

i nperneabl e and |iquid inperneable. Exanples of such material include sheet
vi nyl pl as0i20100059%theet pol yuret hane material. I n certai rCemdsoaomesis8s, first
| ayer 101 and third | ayer 103 are coupled at an interface 107 via a process
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t he des6mbftddwT tid sapipatetialdy steain tRBodiments. t he exception that the
reference nunbers begin with a "2" instead of a "1". For sake of brevity, a
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can be transferred fromthe person (and the ‘air adjacent person) through
first [18Qebutides mot aictudsquiceens that ertends soondl theagides ahmattreas 259 end de diced i n

t he area undegneath the son. i sture vapor, wi.l | Lhye.to nsfer to
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of the air pockets located underneath the person will then increase to a

| evel thewnseadswsd thboldspppartaystieni® inylase opHeatipss 238cket s in the areas
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areas away fromthe patient {e.qg., towards the perinmeter of support system

100 or thdsesmediieds ddscapiandf bappert $0Rnt h6O, witk 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 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 are 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).



proximal to the sides and/or ends of support system 100).[0027] Wth the
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be permeable to air and liquid her enbodi nents, portion 11 1 may
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In other embodiments, portion 111 may comprise a slit or other aperture in first layer 101.

[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 to

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
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system, the flexible material has a tendency to return toward its original shape, and thereby

impart a supportive function to the multi-layer support system. The flexible material can also
include a property that allows for lateral movement of air through the flexible material even

under a compressive load.

[0032] Examples of materials that can be used to form second layer 102 can include,
but are not limited to, natural and synthetic polymers in the form of particles, filaments,
strands, foam (e.g., open cell foam), among others, and natural and synthetic materials such as
cotton fibers, polyester fibers, and the like. Other materials can include flexible metals and
metal alloys, shape memory metals and metal alloys, and shape memory plastics. These
materials can include elastic, super elastic, linear elastic, and/or shape memory properties that
allow the flexible material to flex and bend and to form varying shapes under varying

conditions (e.g., compression, strain, temperature, etc.).
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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
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100. As shown in Figure 6B second sub [ ayer secon ayer

i ncl udesoparty] exi ble material formed of a nunber of individual strand
menbers 3161 extendi ng between first and third sub | ayers 3081 and 3121 and
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shown inadhimgutoefiGBind dtirdoeub-layers 3081 and 3121 at various locations on first and third
sub-layers 3081 and 3121. In this embodiment, first and third sub-layers 3081 and 3121 also
include a flexible material, such that all three sub-layers of second layer 102 can bend or flex
under compressive forces. As shown in Figure 6B, strand members 3161 define channels and
openings 3281 within second sub-layer 3101 that facilitate the movement of air, vapor, and
liquid through second layer 102. In addition, openings (not shown in Figure 6B) can be
defined by surfaces of first and third sub-layers 3081 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-



defined by surfaces of first and third sub-layers 3081 and 3121 and t hus,
can also facilitate the novenent of air, and/or vapor, and/or liquid
t her et hr owQho10f3@89] Figure 6C illustrates a cross-sect iPomalS2000095181
anot her exenpl ary enbodi nent of the second | ayer 102 of the multi -Ilayer

suppor tem: F R Fi : I . Lpcl udes
the fi ?f%‘tw&sfgéc}lé%a ,thgﬁ’?io‘fe e ol e Y@%?‘g@@gﬁ%ﬁ%ﬁgﬂ%ﬁdﬁ%%di&&ﬁﬁg&ﬂ‘gﬂi bl e
mat er i 3301 defihedgbsthedirst adithird gel-132631308f1 andGdad alsayfecilib@2thie mdwedeat af
nunber of i ndivi,dual %pa menbers 3181. Each foam nenber includes a porous
or operV2P PIrAndjiapis BereHEeUgtaci | i t at es the novement of vapor, air, and

| iquid through foam nenbers 3181. The foam nenbers include a spaced apart

confi gyp@igjon t o IHehiine RRBPRIFEMBHIIRRARI JTIFeu3SdA ldaa kM dRE niAGial tidt e
t he nmovenent of air, vapor, and liquid therethrough. In addition, openings

3301 dékichethidgnliytatiaciiadr ot tharfdst mid thislugnbtlayers S08b&nd a1 3hughltkouse of

facilitate.the ement of, vapor, .ai n L,qui her et h., [.00Q40 n
var oudTREENRS: i tETaR Ryl SghanPily e bEOLE IeRHE TR SR can
be chentifhbd, \elabé, HJoR hnkiAobfearkdl the tikaNahnd/bi pitysedally ladtieted tBRIEh aRel ugel 8

t hrough the use of adhesives, and the |ike, and/or mechanically attached

t Er oughveldfe sudeasoRF reeldsernst eelaserb methods t Asdeseribed hesgim, the sbapea aad sBepot and
t | / i cal 3 RF
wet ds. S iREeRg ISR 12 AENST LERNBIHIS HE el AbpofdGilefiy T

first, aseetingsubidlcisvfithe baayad tayef caxenplaad Yheedeathlarg Rinbotinidnes ilubtidted ayer

support syste as well as. sub-layers of the second | ayer can vary, and the
exenpl a8 ¥ lw%ﬁ@rﬁrg npY ligited tor reglapgilp Hapess abHosE- LPRCHIAPes Rk SEEs e

rectan - i - af: and
Can bo nRpRIaPERL o8P b8 e bR SRAPES AN EFicRih SP RPN
suppor tsuppyst systenkoFoexamyle, inivarivey exensplay emiodiyerasybibel slrapatasd stzeefshape
and size of the support system can be desi gned based .upon the s ar

U T o SBROTL TSRS o e b Yhonihe SEPRULaur oG, CHpIAGomn ERGrRe Rablay 1 n
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layers silz(e):las the first and third layers 101 and 103 of multi-layer support system 100. In the
exemplary embodiment illustrated in Figure 6D, foam member 3181 can be positioned
between first and third layers 101 and 103 and secured by fastening first and third layers 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
include various sizes and shapes. For example, in some exemplary embodiments, single foam

member 3181 has a perimeter that is smaller than the perimeter of the first and third layers

101 and 103.

[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., areas of the perimeter that are not fastened) through which air

-11-
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exhi bi tmateridloEhepinppen¢abés proparty ef thaihlagzme il preyessivaptirneint a1d lidid drobmyer

103 is fornmed of .a vapor inpperneabl ai r i nperneabl and. a liquid .

i nper mPABYRE ?‘éghi tQF_.gﬁ)af’f‘?é l%@%&‘{ﬁ?‘?’ BreS B £3PEHS ?ﬁ‘a AAYOn %’g Mpident s
vapor, &ialsupftd shrirstidi 6 fltRMmP 38 SiNeh Hn@ugRr iligost dysiker 10008 RRMichber &f or e,
prevents exposure of the air, vapor, and I'iquid to a support surface or

pl at f oradilition, triddayemiD3 ican fpetion app eride g direghther,iveppro 8nd ligd doward the

addition, third.layer 103 c function ' i LI, yapor,
and 11 qoeaneieing Rl dhan figue deRmsEhBl st fehd: Y iCthar R P

f ast eneghehiagetdiar towakd tad dlohgdt @bmbér O Wile Wpdsichbsd dreteih owalsl various

el ongate nmenber, as will be described herein. In various enbodi nents, the
third leaypedimens, dnashird baxer Feohelae mstion prahiachment ¢ sapringdaysyeAtiach the t ach

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 mattress. 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
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mul ti-layer support systemto a support surface or platform For exanple,
in various enbodi nents, the third | ayer can include extensions that can
coupl e t owDhlelm3pgaort surface such as a foam nmattress. PPaoTdlseévpndiedi nent s,
t he extensions can be w apped around the support surface and tucked under

t he su r r; t.0.: 0 rf . US|
vari et gg‘gf"t"F‘Z@ eng‘r%g? 1Ssuc{1hd§§ t?%%g%&ggogcar ?1ggl§ @gg@i%\{a ?;Bng ﬁgrrl@éggf%ﬁ%ary
enbodi mech 8s ad heurw)} € day wir fraddplefdal/i e Akhisedhéreire b modlti-usaslpidet systeiizer  of
fasteners such as a hook and | oop fastener In such exenpl ary enbodi nents,

the suppBRart system dar Eui-paliont s¢ da lngIPFf%ﬁiémﬁdr%fv%‘ijnél thab wrysableur e,
and th ] r; & I : : Vi r )
O her MARASE coRE iSRRI AR AR U RIES (GRVARO RGEh (UE WE, e,
suppor tgesgrsll g f taohizheuguedity asdirsbpa®rdn wodhfaoship shamathet anestirae ruge tshgport

mul ti-1ayer s ort temthereto. [0044] In various exenplar
Cbod ot adpRsnded |k hO&] B S cCaore RaNgHo t ok s o e e vy B or

syst emrﬁ&ltiﬁlemdh&i‘ WRBksS URRATHS, Sl MyedS. usgd Agh&d NexefhpPite - LinBBdiHRAts,
support systemis a support system for single-patient use applications that

i s for meahudfcturingeand4ir askembly ©f i mplbiseds! swpport Spstern rear pevdves methods drat are
'ghal ow cost manner, and Eg i ntended.to,b

f act d d/ nmbl ed.
Used f GPOTS Rl TR EXRspS© dhd) PRS- I98 ysE FOSFoRscHe, ERMBRCRO! SRS (5) |

a day, ugéd bkdriiPbee-BR¥ Suse AGppTE Sy tdh indludd] but- 448 §105 URRRH tto SNGL-GBVES a
support systemfor nulti-patient use that is generally fornmed of materi al

that i Papesubaynples pbwaierple usedtn foen ai-vsablestippert awitangs eanvaelids, pubdre not
t echni qHﬁ?eg(tS'@ore.-ﬁli®oﬂdal}’r§tgané)ﬂa%%gatf?%tg)ttﬁl?%c.and general ly of a higher

qual ity and superior in worknmanshi n € one-tine use support system
and is intended to be used by one or nore patients over a period of tine
such agoodf]ti pl e Akayse ofveakisarynakilt ks theamd/voitl yaccate,| vapoanhd s exeoghary

enbodi nents, manufacturing, and/ or, assenbly of a ti-use support system
can | nPERREmRTRRAS DRHeHe. KSR %ﬁmo tiafhynivr RAlRaTEs- 85 S e i me
use CO‘(;@H%&%&&&beE%ﬁmglr@@etéﬁ héf@itn?lfri Qe %1'1§tt?oglirh&1t§ 8f fHeggé’s'eﬁt' dikc1dafe, SHPBP!

systens can include, but are not Iimte , hon-wov papers. Exanpl es of

mat er i ahare agtnbidrobifilodeviges,-agesats) etcs uppbe praydedanmpreant, idestkayd epitipate, @pd, not

o8 el S Sl PG ST AR Sl ©
or gani ${&h a8 HacREiaPIGLQI! Mold] Hiikew, dafdmfefefun@Dt Adhl ¥pdied, ditdlimes,

pat hogens. As such, and as will be described in nore detail hérein, in sone
enmbodi Ps9tpZoaePratoreap crsis ind dicsldieo st tus,gpmone thepy om i anddrasb vapor dedtiites,

agent s ’dis?)%r%ed aﬁ’@&n?o%eg rﬁ%¥ﬂ %%%a{ignt RLE YRR the%ﬁ%tr&%ent g{ntr&gl%tir?g tht %Qt%rft 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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trap, and/or contain potentially harnful pathogenic organisnms including

m cr obi al organi sns such as bacteria, viruses, nold, mldew, dust mtes,
fungi, mwoabiclsosipor es, bi oslinmes, protozoa, protozoanPCyatsg009manzist he

i ke, and thus, renove themfromair and fromvapor that is dispersed and
renmoved fromthe patient and from tepagRg ronment surrounding the patient.
In addition, in various enbodi nents; support system 100 can include vari ous
| ayers having antim crobial activity. In sonme enbodi nents, for exanple,
first, 1seconsupmpot s9iteinttor shppastiigs peson, the2uppgortisybtdt emprisingd: ude particl es,
fibers, threads, etc., forned of silver and/or other antim crobial agents.
Ot her antim crobial devices and agents are al so contenplated. CLAIMS 1. A
support systadnst leyersoppsisingrigragopearsisable mugerialippor t syst em conprising: a
first layer conprising a vapor perneable material; a second |ayer
conprising a sgac r material; and a thi r(ii. | gyer, wherein: the second | ayer
i s between tAECRdaYeTCQURASIE S PR MRITH 1% er: the spacer material is |ess
than 1.0 inches thick; the support systemis configured to allow noisture
vapor to trangfghi.Jehrangh,the first layer and into the spacer material in a
central portion of t'he support system and the support systemis configured
to all ow noi sture vapor to transfer out of the spacer material and through
the first |ayer ithe gecond layemnisdktviden tisafisolayersndtteamhinddayemml to t he
perimeter of the support system 2. The support systemof claim 1l wherein
the thickness of the spacer material of the second |ayer is 0.5 inches or

| ess. 3. The supphbe spasgsmetarialfis idsathen 1. Gunekasithickhe t hi ckness of the spacer
material of the second layer is 0.375 inches or less. 4. The support system
of claim1l whereipn the thickness of. the spacer material of the.second |ayer
is 0.25 inches ortﬂ? é‘é@ortss.yséﬁélssf%f’(gﬁe%s 56?18?2?4 TPISEHEiVAPYE %té@éfeﬁ%ﬁggh
support systemis confih@rfdas® dndaihtol he Pt Mdter$dl SheMmA@as podionrFduee t he
interface pressure by nore than 10 mm Hg. 6. The support systemof claiml
wherein the support syspeet swtamridgur ed so that during

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 0.5 inches or less.

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

second layer is 0.375 inches or less.

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

second layer is 0.25 inches 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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use: noisture vapor will transfer through the first layer and into a first
portion of the spacer material in an area underneath a person supported by
t he suppowO 281atses¥pnoi st ure vapor will transfer from thecfriusgtospesisz on of

the spacer material to a second portion of the spacer material that is

proxi mal t Orﬁ&gﬁ%eiageﬁ i ufaﬁsf&lhﬁoﬁgdategigét @;ﬁ&@mt&%@aé@i@m £y aRREond | |

transfer from cond portion o cer material through the first
| ayer and into t lpertemvifithe spaver oatesiatithabis priorinsal b tret pesipsttemaf the stppert
support systemof claim.a1 wherein the support system does not conprise an
air mover. 8. Th&Y¥®iBp¥t% systemof claim 1 wherein the support systemis
configured to be coupled to a mattress. 9. The support syste f %L iml
wher ei n t he RAiFpPGapes wikimgnster dipm theseemndimortien %%E%p@&ertxgatgng]lhtgmu_ %E? The

support system Ofﬁr&'l%!'ema&dinftél{hter%ﬂ(/ir&ﬁﬁa{tioﬁisﬂg: (ﬁ'tﬁ@éﬁ?b&@gyﬁ&ifber confi gured
to couple the support” systemto a support nmenber. 117 The support system of
claim 10 wherein the s ort. menber | . tem
of cl aij7m 10 éspgw{?%sgeong%ﬁ%a}r{l@n%vh%%fn ?lse rgg&]%rg?}?s?er%gp esl‘ﬂ(gt (g)u polréian%it em
of claim 10mwherein the coupling nmenber is selected fromthe group
consisting of: a strap, zipper, button, buckle, and hook-and-|oop fastener.
14. Thg supp@ktsuspo §Rerf ofdidi Whehes Bleubpist §ysteit id ANEEueRIPbE sapHlal
portion proximal to tthe perinmeter of the support systemthat is configured
to increaseteheatagsor transfer rate through the first layer. 15. The
support system of claim 14 wherein the portion proximl to the perineter of
t he support Tgstupmrcosien sbdaim Hiwhessietite suppat sywstent Fagonfigered ¢éorhé nalledf t he
first |ayer. 16h .The support system of claim 14 wherein the portion

proxi mal to ™ A&HEri neter of the support system conprises an aperture. 17.

The support systemof claim 14 wherein the portion proximal to {he
peri metlér oflherBPRerh e OF stadim L dhither SOBPESEIE & C‘?%’P‘Pﬁ é‘l%?h"é tco?é%?‘.l tog.

The support c%%{ﬁl%%s%kp&]t%%rﬁ%o X"Qﬁfp%h’}n&ﬁﬁerpo”i on proximl to the

peri meter of

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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support system conprises a porous material. 19. The support systemof claim
14 wherein the portion proximal to the perineter of the support system
conpri seswea plumsad4pt y of apertures.20. The system of cl acmub2ebesasn t he
spacer material conprises one of the follow ng: open cell foam natural or

synt hebipc pq*}ﬁé;‘ﬁ?féteﬁlaéit blﬁl{n‘?q wflérlsl‘ﬁniﬁgEﬁacepgrraﬁérh@%gﬁlpng LERof thB§bBowing:

pol yester fibe flexible nmetals an oys ape nenory net §] s and
net al al | oyspemmdll §hap,enatmrarb|oy spithstia pelymf pariciess fibahenfs, e strandsg cotorst ur e

from nte ort f e and a person, t hod
\églrorg;i si ng: IE?\’/lpH M e‘éﬁB F’Elbgy‘&e‘gﬁ% HE L %ys ég"’merlgf:mgﬁ’y’é‘leta@%ﬁ%f i sing

a vapor permglagoygitaﬁdg@pen% (?,lngtlgsayer conprising a spacer material; a
third layer, wherein the second layer is between the first |ayer and t he

third layer; transferring noisture vapor fromthe person, through the first
| ayer, 2dnd i Atmethod of s¢m@ang nwistade taper fpacar imateeibetwdeacatupgorndeghaceat h

t he person; transferrh isture vapor, wthout the assistance of an air
mover, from@hfid PrrspaLt fjg"refrﬁo GifOBPISNE: spacer material to a second portion of
the spacer material that is pI‘OXI mal to the perineter of the support

system and r r fromthe second portion of the
}&f’i‘ﬁﬁﬁ %s{d%ﬂ)gg[ ﬁ’%{eﬁ clrt s‘?x%

spacer mate and into the environnent outside of
t he support system

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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