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FIELD OF THE INVENTION

The present invention relates to knee wraps having thermal sources for pain

relief, and more particularly to knee wraps wherein the heating or cooling is applied-to

15  specific areas of the user's knee. Even more particularly, the present invention relates

to elastic knee wraps having alignment features to position and secure the thermal
pattern in the desired location while enabling knee flexure to occur.

BACKGROUND OF THE INVENTION

20 The human knee is one of the most vulnerable joints of the human body to
overstress. injury. .Heating pads and ice packs are common devices used to relieve the
pain of knee injury. Compression provided by elastic bandages also helps to stabilize
knee movement during injury healing. However, these pain relieving and stabilization
devices typically provide either one function or the other, but not both. Furthermore,

25  heating pads and ice packs are inconvenient to use on a regular and extended basis
because: thermal energy may not be immediately available when needed; thermal energy
may not be released in a controllable or sustainable manner; and/or proper positioning
of thermal energy elements may not be maintainable during knee flexure.

What is needed is an inexpensive disposable knee wrap which provides both

30  compression and thermal energy, which provides thermal energy in a controlled and
sustainable manner, which has alignment and position maintenance features, and which
has a thermal element pattern that directs thermal energy to where it has the most pain
relief benefit.

35 SUMMARY OF THE INVENTION

In one aspect of the present invention, an elastic knee wrap comprises a
substantially rectangular piece of flexible web having a first end and a second end and
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of thermal energy el enents may not be nmaintai nable during knee fl exure.
‘What is needed is an inexpensive disposable knee wap which provides both
30 conpression and thermal energy, which provides thermal energy in a

controll ed and sust ai nabl e manner, which has alignnment and position
mai nt enance f egigwyRgsza and whi ch has a thernmal el ement pafrEsosdshat
directs thermal energy to where it has the nost pain relief benefit.
35 - : 2

SUMVARY OF THE | NVENTI ON Accor@i ng to the invention in a first
aspect, there is provided an elastic knee wap 5 conpri si ng:

a) a piece of fl eani dastic\pektidnathemletaedn stretchabld atoag @longinalim! axis ofinke idce of

axi s of Sai d pi eciible yot THBRETARER il b Nkik fiul gy \PPRIL BB,

having a | ength ts“‘ﬁhg'lﬁbﬁhet first and W@df"%é’?’“@’kni& %[FF it hgs @ reglgsable

such that said fifasteningsystemfonattaching the\firstiend to theipdeck iof §exitde sveb aedrnhe second

recl osabl e fastenin@Gn order to hold the piece of flexible web around the user's knee when the piece of
web is stretched. The piece of flexible web also has an aperture therein. The aperture
is intended to be aligned with the user's patella to establish a convenient locating point
for wrapping said knee wrap around the user’s knee.

The piece of flexible web further includes a means for extending the piece of

10 flexible web transverse to said longitudinal axis at the aperture in order to accommodate
bending of the user's knee. The means for extending the piece of flexible web
transverse to the longitudinal axis at the aperture may be at least one slit extending from
said aperture.

The knee wrap further comprises a plurality of thermal elements embedded- in

15  the piece of flexible web. The plurality of thermal elements has a pattern which applies
thermal energy to the sides and top of the user's knee.

The elastic knee wrap may further comprise a layer of material having a
perimeter which is attached to the piece of flexible web and is centered around the
aperture. The layer of material has elasticity transverse to said longitudinal axis of the

20 piece of flexible web. In addition, a V-shaped cutout in the layer of material may
extend from the perimeter toward the longitudinal axis of the piece of flexible web. The
cutout minimizes wrinkling of the knee wrap.when the user's leg is straightened, such
leg straightening causing the dimension of the user's leg above the knee to be changed
compared to the bent leg dimension.

25 The piece of flexible web may have a continuous outer surface having a plurality
of loop fibers. The reclosable fastening system has a plurality of hook members
permanently attached to the first end which engage the plurality of loop fibers anywhere
along the piece of web in order to adjustably connect the knee wrap to a variety of
user's leg sizes and attain a comfortable level of elastic tension. A grip tab extends

30 longitudinally beyond the hook members and a release paper is attached to the first end
of the piece of flexible web. The grip tab has pressure sensitive adhesive thereon. The
hook members are folded onto the release paper such that the adhesive removably
secures the grip tab to the release paper until a user is ready to fasten the first end to the
elastic portion.

35 Also, the first end of the piece of flexible web and the fastening system may
include a slit therethrough. The slit extends substantially parallel to the longitudinal axis
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éysten1for attaching said first end to said piece of flexible web near said
second end in order to hold said piece of flexible web around
the user's knee when said piece of web is stretched, said piece
of flexible web al so having an aperture therein, said aperture

I ntended to bewworpesad with the user's patella to establish apcrussevssent

| ocating point for 15 wrappi ng sai d knee wap around the user's knee,
said piece of flexible web further having a slit extending
substantially longitudinally fromsaid apertsire enabling the user

to extend said piece of flexible web transverse to said |ongitudinal axis
at ‘sai d aperture inorder to generate aoplumslitytof indspendenslycfasterabledirsteendd.  Theplumbity' of

knee; and 20 mde% dbﬁ:lyéfad%numahtsi ¥nd§fpr6\)ilﬁrnlﬁﬁ40v€t* ﬁ{%mﬁﬂ% s ”g,gt' n said

pi ece of flexible we ai ra | S haV|ng
a pattern which appli ezﬁ E’F‘éym% %’d&@?desaléﬂ@és for increasing friction

3 Pr dttveerbthe knemwrapl and tal usedsrieinvorder tb weduoe SlippaEPsS the Srrip Odzgigl (rj

piece of 11 exi bl o ekt sy PEbedFhEle idle dibaghfiet 5 i bpoyagh

of material havin§ EF’QE}F F¢ WH‘ a gans fordnareasing |f5¢tgmtw ineludensither Dﬁmp of
foamed polymer attached transverse to the longitudinal axis of the piece of flexible web
or a stripe of high-tack polymer printed transverse to the longitudinal axis of the piece
of flexible web or both.

10 In another aspect of the present invention, an elastic knee wrap comprises a
substantially rectangular piece of flexible web having a first end and a second end and
an elastic portion therebetween stretchable along a longitudinal axis of the piece of
flexible web. The piece of flexible web has a length great enough to encircle a user’s
knee such that the first and second ends overlap. The first end has a reclosable

15  fastening system for attaching the first end to the piece of flexible web near the second
end in order to hold the piece of flexible web around the user's knee when the piece of

‘flexible web is stretched. The elastic knee wrap also includes a layer of material the
perimeter of which is attached to the piece of flexible web near the second end. The
layer of material has elasticity transverse to the longitudinal axis of the piece of flexible

20  web. The piece of flexible web has an aperture therein, within the perimeter of the layer
of material, and at least one slit extending from the aperture. The aperture is intended
to be aligned with the user's patella, to establish a convenient locating point for
wrapping the knee wrap around the user’s knee. The aperture and at least one slit
enable the layer of material to expand transverse to the longitudinal axis of the piece of

25  flexible material in order to accommodate bending of the user's knee.

BRIEF DESCRIPTION OF THE DRAWINGS
While the specification concludes with claims which particularly point out and

distinctly claim the present invention, it is believed that the present invention will be
30  better understood from the following description of preferred embodiments, taken in
conjunction with the accompanying drawings, in which like reference numerals identify
identical elements and wherein:
FIG. 1 is a top plan view of a preferred embodiment of the elastic knee wrap of
the present invention, showing the preferred pattern of thermal units embedded therein;
35 FIG. 2 is a sectioned side elevation view thereof, taken along section line 2-2 of
FIG. 1, disclosing a hook fastener connected at one end of the wrap and folded over
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said piece of flexible web and nmore preferably said layer of material has a

V- shaped cutout extending fromsaid perineter toward said
longi tudi nal axis of said piece of flexi ble web, said cutout

m ni m zing winkling of said knee wap when the user's |eg IS
strai ght ened, wo®hpiag Strai ghteni ng causing the di mensi on ofpCxfuS96/8664 S
| eg above the 10 knee to be changed conpared to the bent |eg

di nrrensi on. Preferably said piece of flexible web has a
continuous outer surface having a plurality4 of loop fibers and

sai d recl osabl e fasteni n&s ystem has a plurality of hook nmenbers
permanent |y at t acigeiusttacreleasecpapénr totpresent inadvetiens ieggagementicf thel hooks with the wrapop

fibers 15 mmwﬂlmatﬁﬁ\lsqu&h@(&tm b in order to adjustably
connect said knee wa rige use s.and,
attain a confortable h@éfglﬁa "@F%fg‘ﬁié‘dfﬁ Hx’ﬁ?"hﬁ'ﬁf’ sxmﬂart%I-SIng disclosing
preferably the elthshoak Fastenervendoffthe wingy overlapping emd enggging ahatherepdreion of) the
| ongi tudi nal | ¥ beyond sai d hook nenbers and a rel ease paper

attached to sai d‘¥m¥st nd of sajd piece of flexible web, said
grip tab having presstre HRmpan AisasefApartien oFIG. 34; disclesing hopls and loop
menbers bei ng folﬂﬁeﬂerrgagmmaatdugdsimsﬁh@mhu«mmhtet‘ Raface of te Rnieaarhp e

renovabl y Ifﬁﬂlli |,§‘ ;@E)ME rﬁﬁ! &] I t
user is ready to fast en sal 3' g?% 3 {hgskg&?i %gﬁﬁegl{gor‘{ ron.
leg while the leg is bent, with the fastening portion at the front ofthe user's leg; and
10 FIG. 5 is a perspective view thereof, showing the location of the knee wrap
applied to a user's knee while the leg is straight.

DETAILED DES N INVENTION

Referring now to the drawings, and more particularly to FIGs. 1 and 2, theré-is
15 shown a first preferred embodiment of the present invention, which provides an elastic
knee wrap, which is generally indicated as 10. As used herein elastic refers to that
property of a material whereby the material, when subjected to a tensile force, will
stretch or expand in the direction of the force and will essentially return to its original
untensioned dimension upon removal of the force. Elastic knee wrap 10 is comprised
20 of a substantially rectangular piece of flexible web 12 having a longitudinal axis 18.
Flexible web 12 has a first end 14 and a second end 16 and an elastic portion 20
therebetween capable of being stretched along longitudinal axis 18. Flexible web 12 has
a length, as measured in a direction parallel to longitudinal axis 18 from first end 14 to
second end 16, which is great enough to encircle a user’s knee such that first end 14
25  overlaps second end 16. Flexible web 12 of knee wrap 10 has a body-facing side 28

-and a continuous outer surface 30 extending from first end 14 to second end 16.
Contimious outer surface 30 of wrap 10 contains a plurality of loop fibers 32
disposed along longitudinal axis 18. Plurality of loop fibers 32 serve as the loop
member of a reclosable hook and loop fastening system. As used herein the term
30 reclosable refers to that property of a fastening system which provides for initial closing
of the fastening system, a subéequent opening of the fastening system, followed by at
least one additional closings of the same fastening system. The subsequent closing of
the fastening system may either return the closure to the original position or it may
result in a repositioning of the closure from the initial configuration. Body-facing side
35 28 of web 12 contains a plurality of hooks 34 defining hook member 36 which is
permanently connected to body-facing side 28 adjacent first end 14. As used herein, the
term permanently connected is defined as the joining of two or more elements which



25 3a
Preferably, the elastic knee wap further conprises a neans f.or increasing
friction bet ween said knee wap and a user's leg in order to
reduce slippage of said wap during 5 use, wherein said knee wap
has a body-faayogmeisgie and said neans is attached to said PCT/US96/08664
body-facing side of said knee wap. Mre preferably, said neans for
increasing friction ~conprises a strip of foanmed pol yner attached
transverse to said | ongitudinal axis of sais pi ece of flexible
web, said strip also providing resistance to knee wap bunching during

knee flexing. 1@emain joined durinSeahelr imtmied ficer- 'Hook evemibeg 36 rancbodg+acifip) sidé 28

conprise a strip g@fhemvﬁ? ph @r h)éﬁgﬁ%?rs 32 on opter sur?igé Bb provide’ YESEbRESobR

sai d Iongltudlna axi's o pi e
Preferably, said2sdloep fﬁsﬁmmsfsygtamcforp#%&ﬁrsm khef wab d2 fte outen swrfros $9taf m

have a slit web 12 to hold wrap 10 in position when flexible web 12 is stretched around the user's
. 5  knee, such that overlapping first end 14 engages second end 16, as depicted in FIG. 4.

Referring to FIG. 3A, flexible web 12 is shown encircling a user's knee via

centerline 47, with first end 14 overlapping second end 16. This overlapping of web 12

positions hook member 36 on side 28 over loop fibers 32 of surface 30. In FIG. 3B,

hook member 36 on side 28 is depicted engaging with loop fibers 32 on surface 30.

10  This engagement of hook member 36 with loop fibers 32 forms the hook and loop
fastening system which maintains the elastic wrap 10 around the knee of the user. Since
loop fibers 32 are disposed continuously along longitudinal axis 18, hook member 36
may be engaged with loop fibers 32 at any position along continuous outer surface 30
of web 12.

15 Since hook member 36 is capable of engaging loop fibers 32 at any point along
web 12 it is desired that hooks 34 be protected from engaging with loops 32 prior to
application by the user. In a preferred embodiment of the present invention hook
member 36 is affixed to a grip tab 40, said grip tab 40 extending longitudinally beyond
hook member 36 adjacent first end 14. Prior to use, grip tab 40, with hook member 36

20  attached is folded against and removably ‘secured against a release paper 42 by a
pressure sensitive adhesive strip 44 extending generally the width of grip tab 40 in a
direction transverse to longitudinal axis 18, as depicted in FIG. 2. Release paper 42
remains attached to web 12 at first end 14 throughout application and use. Upon
application the user positions wrap 10 and then removes grip tab 40, with hook member

25 36 attached thereto, from release paper 42. The removal of grip tab 40 from release
paper 42 exposes hook member 36 which is then engaged with loop fibers 32 as
depicted in FIG. 3B.

Hooks 34 may be any number of styles, shapes, and/or densities depending upon
the use. Hooks 34 may be bent shafts as in FIG 2, mushroom capped, harpoon-shaped,

30 or any other suitable shape. Hooks 34 may be unidirectional, bi-directional, or omni-
directional depending upon the application and companion loop fibers 32. Hooks 34
must be chosen in conjunction with companion loop fibers 32 so as to provide the peel
and shear forces that are required for different applications.

Flexible web 12 further has an interfacial centerline 54 aligned perpendicular to

35 longitudinal axis 18 located between first end 14 and second end 16. Flexible web 12
further has an aperture 46 between interfacial centerline 54 and second end 16.
Aperture 46 is intended to be aligned with the wearer's patella and serves to lielp



"15 t heret hrough, said slit extending substantially parallel to said
;longitudinal axis in order to generate a plurality of
‘i'ndependent |y fastenable first ends, said plurality of

i ndependent|ly fastenable first ends providing inproved knee w ap

adj ustabi lity. wo 9701311 According to the invention in a SECEUSY6ESSHECT
there is provided an elastic knee wap 20 conpri si ng:

a) .a piece of flexible web having a first end and a second end and an

el astic portion t her ebet ween stret chabl e al ong a | ongi tudi nal
axi s of said piece of flexible web, said _piece of flexible web
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and close respectively as the user bends and straightens the knee.

5 Preferably, elastic knee wrap 10 further comprises a layer of material 84 located
preferably on body-facing side 28 of web 12. Layer of material 84 is generally
coextensive web 12 from second end 16 to interfacial centerline 54. Material 84 has
elasticity in a direction transverse to longitudinal axis 18 of web 12. Preferably,
material 84 has an elastic recovery force which is as low as possible to minimize forces

10  transverse to longitudinal axis 18 so that web 12 will not be bunched or pulled off the
upper leg when the user’s knee is flexed. Layer of material 84 is attached to body-
facing side 28 of web 12 along the perimeter 90 of material 84 using adhesive 86 as
depicted in FIG. 3B. Material 84 provides coverage of the knee when the user's knee is
bent and web 12 expands separating slits 48, as depicted in FIG. 4.

15 - Material layer 84 may be any number of suitable materials. One material that
has been used successflly is a trilaminate made from two layers of carded, thermally
bonded polypropylene (TBPP) nonwoven and an elastic scrim therebetween. The
nonwoven used is a 27 gsy nonwoven available from Fibertech of Landisville, NJ as
white TBPP, brand #67050. The scrim used is from Conwed Plastics of Minneapolis,

20  MN as TN4631 plastic netting. All three layers are assembled using a pressure sensitive
hot melt glue available from Findley Adhesives, Wawautosa, WS as 2031 adhesive.
The glue is applied via a spirat application method by Waytek of Springboro, OH at a
level of 0.002 to 0.006 grams per square inch. The trilaminate is assembled with the
elastic scrim under zero strain. The assembled trilaminate is then passed between a pair

25  of matched ring rolls with an egagement of about 2 mm to break the nonwoven on a

. fine scale and allow the elastic scrim to stretch. '

Material 84 is attached along perimeter 90 to web 12 by a double sided adhesive
tape available from 3M of St. Paul, MN, as 1524 adhesive tape. A variety of different
methods could be used to attach material 84 to web 12 including but not limited to: hot

30 melt adhesive, pressure sensitive adhesives, ultrasonic bonding, pressure bonding, etc.
Adhesives, if used, can be appfied via hot melt beads, foam, spiral hot melt, melt blown,
spray, immersion, transfer, etc.

In a particularly preferred embodiment of the present invention, layer of material
84 has a V-shaped cutout extending from perimeter 90 toward longitudinal axis 18 of

35 web 12. V-shaped cutout 88 allows web 12 to stretch in a direction parallel to
longitudinal axis 18 in the area of cutout 88 when the user bends the knee. The
dimension around the wearer's knee is smaller when the user straightens leg. Cutout 88"



5 order to hold said piece of flexible web around said user's knee

when sai d pi ece of flexible web is stretched; and

b) a layer of material having a perineter, said perineter attached to said
pi ece of fl exi bl e web near said second end, said |ayer of

mat eri al havi nWoA78831icity transverse to 10 sai d | on@ONUSaIeEs6E X S
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Web 12 and hook member 36 and grip tab 40 preferably have a slit 50
therethrough substantially parallel to longitudinal axis 18 starting at first end 14 and

10  extending into web 12. Slit 50 provides web 12 with an upper strap potion 80 and a
lower strap portion 82, each containing hook member 36 which can be independently
fastened to loop fibers 32. Upper strap portion 80 encircles the user's leg above the
knee and lower strap portion 82 encircles the user's leg below the knee when wrap 10 is
wom. Upper strap portion 80 and lower strap portion 82 allow easier application and

15 differential tensioning of web 12 during use. Alternatively, upper strap portion 80
and/or lower strap portion 82 may have one or more secondary slits 51 as depicted in
FIG. 1. Secondary slit 51 provides differential tensioning of web 12 above and/or
below the user's knee. Slit 48 is preferably a sinusoidal shape as depicted in FIG. 1.
This particutar shape allows for the location of thermal elements 22 on either side of the

20 knee immediately adjacent the user's patella.

Elastic knee wrap 10 also has a plurality of thermal elements 22 arranged in a
pattern, as indicated by dotted line 24, which apply thermal energy to the sides and top
of the knee when web 12 is stretched around the user's knee. Thermal elements 22 are
constructed by thermoforming a base material 70 to form a pocket 76. Pocket 76 in

25 - base material 70 is then filled with chemistry 74. After filling pocket 76 in base material
70 with chemistry 74, a cover material 72 is placed over pocket 76 and heat sealed to
base material 70 around the periphery of pocket 76, encapsulating chemistry 74. Small
holes are then pierced in base material 70 and/or cover material 72 to allow oxygen to
reach chemistry 74.

30 Base material 70 and cover material 72 may be made of any number of materials
capable of containing chemistry 74 and limiting oxygen flow into pocket 76. A material
that has been used successfully is 42 gram per square meter polypropylene spunbond
nonwoven which is extrusion coated with low density polyethylene and/or ethyl vinyl
acetate (EVA) at a thickness of 50 to 75 microns. Thermal elements 22 are preferably

35 about 25 mm in diameter and about 6 mm in height. Thermal elements 22 may either be
formed individually or in units of two or more. The embodiment shown in FIG. 1

A



25 3c
.Preferably, said piece of flexible web has a conti nuous outer surface
Having a plurality of loop fibers and said recl osabl e fastening
system has a plurality of hook nenbers permanent|ly attached to
said first endyplwsidrengage said plurality of loop fibers PCT/US96/08664
anywhere al ong said piece of flexible web in order to adjustably connect
sai.d knee wrap to a variety of user's leg sizes and attain a
confortable level of elastic tension. More 8 preferably, the

el astic knee wap further conprises a grip tab extendi ng |ongitudinally
beyond sai d hook ¢apiethe? totalaf twenty three; thepag anity 22 deliveredtia twa iggoups of five garhof

sensi {1 ve adhesi v aie o ek R A 4 i Adar el ll ooty PUend D et ant o
sai d rel ease paper sug(;"emi%rty fsoprﬁﬁﬁgg’i @m%%gq»\;ﬁggigp%spo%vdfmd activat
said grip tab to charcdaly ¥éreusditep svatar, and: salt. aMixgwres pf thistype reast fxhen exposed b
first end to sqi dyxygen providing HeAtd0F scverdPhdur® "Prior to use, wrap 10 with thermal elements
22 is enclosed within an oxygen impermeable package. To use, wrap 10 is removed
from the oxygen impermeable package allowing oxygen to enter pockets 76 and react
with chemistry 74 of thermal elements 22.
Body-facing side 28 of flexible web 12 preferably contains foamed polymer
10  strips 38 aligned transverse to longitudinal axis 18 of web 12 for increasing friction
between knee wrap 10 and the wearer's knee. Foamed polymer strips 38 are located
adjacent second end 16 and interfacial line 54. These two strips are positioned in a
relatively low-motion zone of the knee during bending and straightening thereof. They
experience relatively little expansion or contraction in a direction transverse ‘to
15 longitudinal axis 18. The increased friction provided by foamed polymer strips 38
serves to reduce slippage or relative movement between knee wrap 10 and the wearer.
In a particularly preferred embodiment of the present invention, foamed polymer strips
38 may also be made visually different (e.g. color) from web 12. This difference can be
used by the user as a visual aid in identifying body-facing side 28. Anti-slip foam strips
20 38 are preferably about 25 mm wide and about 1.5 mm thick. Alternatively, a high-tack
polymer such as Ethyl Vinyl Acetate (EVA) may be used instead of foamed polymer
strips to provide the high friction and/or visual alignment features. These materials may
be glued, thermally bonded or printed onto body-facing side 28.
Flexible web 12 preferably has a first fibrous layer 60 at outer surface 30, a
25 second fibrous layer 62 at body-facing side 28, and an elastic member 64 interposed
therebetween, Fibrous layer 60 and fibrous layer 62 may be a number of different
materiais which include but are not fimited to: woven or knit fabrics that have been
brushed to increase the "nap" and expose more "loops’, through-air bonded
nonwovens, carded nonwovens, spunbonded nonwovens, etc.
30 Elastic member 64 can be selected from natural or synthetic rubber, or any
number of polymeric materials which are capable of elongation and recovery. Suitable
materials include but are not limited to: Styrene Block Copolymers; rubber; Lycra™, a
trademark of E.I. DuPont De Nemours of Wilmington, DL; Krayton™, a trademark of
Shell Oil Co. of Houston, TX, polyethylenes including metallocene catalyst PE; foams
35  including polyurethane and polyester; etc. Elastic member 64 can be in the form of:
films, strands, scrims, ribbons, tapes, structural elastic-like film, etc.



Aécordi ng to the invention in a third aspect, there is provided an elastic
knee wap 1 5 conpri si ng: a) a piece of flexible web
having a first end and a 'second end and an el astic portion

t herebetween stretchabl e along a |ongitudinal axis or said piece of
flexible web, we%p1311 pi ece of flexible web having a perngsobrogssseat
enough to encircle a user's knee during use 20 such that said first
and-second ends overlap, said first end having a reclosable fastening _
system for attaching said first end to sai d%i ece of flexible web near Zal d
second end in .order to hold said piece of flexible web aroun
said user's knee when Elastigimember64,gan be bonded to fibrous,layer 60 and 62 in snyrmomberof,
said piece of fl ewayblischwirg Bltswt m_ﬁﬁﬂeﬂlgo:amo&b!elrsidéﬂ thtleslive tapes, hofl gni@l_t %Eﬁbsiv@,agd
aper U e ot en0C Dok Ry @ Aol ichddGnid B6hdiy, BAlnt Bohding: B A, i

3d e cgan detapplirdayip gt msitrheads foam, agpiiah hotsmielt, iele dlosma spray,

around the use&r' Smifisfon, fr@asferPete.C Suitable elastic properties can be achieved via a number of
construction techniques: lamination with strained elastic, zero-strain elastics with
subsequent activation in either machine direction or cross direction, or a combination of
these techniques.
A preferred method of construction of flexible web 12 is accomplished by first
10 straining elastic member 64 in the longitudinal direction at least thirty percent. That is,
the dimension in the longitudinal direction of web 12 when it is strained is at least thirty
per cent longer than the unstrained dimension of web 12. While elastic member 64 is
held in this strained configuration, fibrous layer 60 and fibrous layer 62 are juxtaposed
on either side of elastic member 64 and discontinuously bonded one to another at bord
15  sites 66. Once bonded, elastic member 64 is allowed to relax and return to its
unstrained configuration. This relaxing of elastic member 64 causes fibrous layers 60
and 62 to pucker and form rugosities 68 between bond sites 66. Rugosities 68 of
fibrous layer 60 provide a plurality of loop fibers 32 on outer surface 30. Ideally, elastic
member 64 is strained sufficiently during assembly of web 12 such that during normal
20  use the wearer does not fully extend web 12. If web 12 were fully extended during use
to the dimension at which it is constructed, the amplitude of rugosities 68 would be
minimized, lowering the engagement force between hooks 34 and loop fibers 32.
In a particularly preferred embodiment of the present invention wrap 10 is made
using the following materials and method. A film of Styrene Biock Copolymer (SBC) is
25 bonded to two layers of polypropylene (PP) spunbond nonwoven. A trilaminate is
made by stretching the elastic SBC about 100% ( twice its original length). While the
SBC is held in this strained position, a layer of PP nonwoven is positioned on either
side. The trilaminate is ultrasonically bonded together in a discrete pattern of bond sites
spaced about S to 7 mm apart. The trilaminate is then released and allowed to return to
30  a relaxed position. The PP nonwoven is gathered or puckered between the bonding
sites. An SBC that has been successfully used is a 0.0024 inch (2.4 mil) thick
EXXS500D which is produced by Exxon Chemicals of Lake Zurich, IL. Nonwovens
that have been successfully used are a 14 gram/square yard (gsy) and a 17 gsy
spunbond PP available from Veratec of Walpole, MA. The combining operation
35  (stretching, combining, bonding) has been done by Veratec of Walpole, MA. The
resulting trilaminate elastic material is available from Veratec as PO671.0. The



‘of flexible web further having a slit extending substantially
-longitudinally fromsaid 5 aperture enabling the user to extend
sai d piece of flexible web transverse to said Iongitudinal axi s
at said aperture in order to accommobdat e bendi ng of the user's knee,

said piece of Woodsig web al so havi ng a continuous outer surpCEresskEsEsng a
plurality of |l oop fibers and said reclosable fastening system
having a plurality of hook nenbers permanent|ly attached to said
first end which engage said plurality of |od® fibers 10 anywher e
al ong said piece or f.l exible web i n ord r to %S(ustabl . connect said knee
wr ap  KSulting, Kneg Wrap 110, i, ghout Z3Q g W) on HRRVErAD
| evel of elastic lonagtidnal axis 18)byab0ut500inhleng)l urality of thernal elenents

Thermal el omont o Egﬁfﬁﬂ&‘k il 3o End 565 896 52 Ryl ipen sn proyide shed pgenatt
user's knee; 15 greatert araths elastic tension- exerteg avrape Hh duringrusg.n Hoolk stember 36 that on
b|e.t vvegnes g } dS g?g%ﬁnba& fROAd B Wk paRticuldly well Qﬁtg‘%ﬁenieﬂgve described elastic Ridp Qxf?ateéllal
side R e oSk o g e Iegeitnal aps o
:gee wWr ?p t hg(r) C&:z{dﬁc}gmmgmm&m Aplix ot‘wmbttwruﬁ Zn;ilaar%evaﬂhble ds
pect tur s de olyprop lene, mo ase, and are
perimeter, said pgilihSm ?zfﬁmag%{‘eﬂe%é’ ook iep;le%ﬁa% n n:imnt 10 grip tab 40, which is
10 folded over onto a release paper. Grip tab 40 is then attached to first end 14 of the
wrap. A small strip of adhesive keeps the grip tab closed protecting the hooks until the
wearer peels back the grip tab, exposing the hooks during application. The grip tab,
with the pressure sensitive adhesive already attached is made by the 3M Company, St.
Paul, MN and is available as Soft White Fastening Tape, 2-11/16 inch wide. Itis
15  available on rolls and is then cut in length to fit the width of the wrap to which it is to
be applied. The hooks may be attached to the grip tabs with adhesive, ultrasonic
bonding, pressure bonding, stitching, or any other suitable means.
Further details concerning the elastic knee wrap of the present invention may be
found in copending application entitled "ELASTIC WRAP HAVING NON-
20 TARGETED RECLOSABLE FASTENER", filed on the same day as the present
application via U. S. Express Mail EF280762640US, and obligated to be assigned to
the assignee of the present application, and which is hereby incorporated by reference.
Thermal elements 22 are preferably heating elements, which are described in 2
copending application entitled "A HEAT CELL", filed on the same day as the present
25 application via U. S. Express Mail EG088459522US, and obligated to be assigned to
the.assignee of the present application, and which is hereby incorporated by reference.
While particular embodiments of the present invention have been illustrated and
described, it will be obvious to those skilled in the art that various changes and
modifications may be made without departing from the spirit and scope of the
30 invention, and it is intended to cover in the appended claims all such modifications that
are within the scope of the invention.



‘centered around said aperfure, said layer of material having elasticity

U o IR R
cut out O 3e

extendi ng fronweandiseri neter toward said | ongitudinal axis Glcrafkioéossésece
of flexible ‘web, said cutout mnimzing winkling of said knee

wrap when the user's leg is 5 strai ghtened, such | eg straightening
causing the dinension of the user's | eg above the knee to be
changed conpared to the bent |eg dinension. Preferably, the

el dstic knee w ap dWhaths:Claimedds:aspect further conprises a grip tab

ext endi ng | ongi t udi nal | M'hﬁﬁggﬁtﬁﬁg@rﬁqﬁh&%@: and a rel ease paper
ald piec

i xi bl sai d

; |t gcﬂng thgviS ﬁlgdpr égs ur @2 Bﬁfg‘lr éﬁ?ﬁgﬂfgg‘?‘%ﬁg a first e“dean(‘)lfa %ﬂégﬁgﬂdsmgbd hook
nenbers bei ng f ol dedastinpartiemtherebetiveasstrerchytde aloagdiohginidirabixik cFikid pievsof
renovably secures sRkiflleGidbPsdidplededf Adkible Web fidvidy aol@ﬁ’ﬁﬁg}é% énlough %Se%cr:ircilesa ready
to fasten said ] )

user’s knee such that said first and second ends overlap, said first end having a

reclosable fastening system for attaching said first end to said piece of flexible

web near said second end in order to hold said piece of flexible web around said

user's knee when said piece of web is stretched, said piece of flexible web also

having an aperture therein, said aperture intended to be aligned with the user's

patella to establish a convenient locating point for wrapping said knee wrap

around the user’s knee, said piece of flexible web further having a means for

extending said piece of flexible web transverse to said longitudinal axis at said

aperture in order to accomodate bending of the user's knee; and

b) a plurality of thermal elements embedded in and fixedly attached to
said piece of flexible web, said plurality of thermal elements having a pattern
which applies thermal energy to the user's knee.

2. An elastic knee wrap characterized by:

a) a piece of flexible. web having a first end and a second end and an
elastic portion therebetween stretchable along a longitudinal axis of said piece of
flexible web, said piece of flexible web having a length great enough to encircle a
user’s knee such that said first and second ends overlap, said first end having a
reclosable fastening system for attaching said first end to said piece of flexible
web near said second end in order to hold said piece of flexible web around said
.user’s knee when said piece of flexible web is stretched; and

b) a plurality of thermal elements embedded in and fixedly attached to
said piece of flexible web, said plurality of thermal elements having a pattern
which applies thermal energy to the user's knee, each of said thermal elements
having an oxygen activated, heat generating chemistry.

3. The elastic knee wrap according to Claim 1 wherein said means for
extending said piece of flexible web transverse to said fongitudinal axis at said
aperture is characterized by at least one slit extending parallel to said

- longitudinal axis from said aperture.

il



:fII’St end to said el as Preferably, said first end
.of said piece of web a} ﬂ ujﬂg“ﬁ!] system have a slit
t her et hrough, said sli antlally parallel to said

| ongi tudi nal axis in order to generate a plurality of

I ndependent |y yaskgiypl e first ends, said plurality of PCT/US96/08664

I ndependently fastenable first ends providing i nproved knee w ap
adj.ustability. 20 Preferably, said nmeans for increasing friction
conprises a strip of foamed pol ynmer daet ached transverse to said

| ongi tudi nal axis of said piece of flexible web, said strip also
provi di ng resistance tokiheelmammmnamnﬂlgm@mmmdmmxmd\beat

3f BRI B %%@ #Ernm%rd a%t&a?@
specification concl d th clalms iﬁqq parti cul arIy p%l nt out an

distinctly P al; yermiuhte, veterand sl ention, it is believed that the
present invention will be better

S. The elastic knee wrap according to any of Claims 1, 2, 3, or 4 wherein
said piece of flexible web has a continuous outer surface having a plurality of
loop fibers and said reclosable fastening system has a plurality of hook members
permanently attached to said first end which engage said plurality of loop fibers
anywhere along said piece of web in order to adjustably connect said knee wrap
to a variety of user’s leg sizes and attain a comfortable level of elastic tension.

6. The elastic knee wrap according to Claim 5 further characterized by a
grip tab extending longitudinally beyond said hook members and a release paper
attached to said first end of said piece of flexible web, said grip tab having
pressure sensitive adhesive thereon, said hook members being folded onto said
release paper such that said adhesive removably secures said grip tab to said
release paper until a user is ready to fasten said first end to said elastic portion.

7. The elastic knee wrap according to any of Claims 1, 2, 3,4, or 5
further characterized by a means for increasing friction between said knee wrap
and a user's leg in order to reduce slippage of said wrap during use, wherein said
knee wrap has a body-facing side and said means is attached to said body-facing
side of said knee wrap.

8. The elastic knee wrap according to Claim 7 wherein said means for
Aincreasing friction is characterized by a strip of foamed polymer attached
transverse to said longitudinal axis of said piece of flexible web, said strip also
providing resistance to knee wrap bunching during knee flexing.

9. The elastic knee wrap according to any of Claims 1, 2, 3,4, 5, or 7
wherein said first end of said piece of web and said fastening system have a slit
therethrough, said slit extending substantially parallel to said longitudinal axis in
order to generate a plurality of independently fastenable first ends, said plurality
of independently fastenable first ends providing improved knee wrap

adjustability.
"R




understood fromthe followng d I Dt of preferred enbodi nents, taken
in conj unction Ilﬁ”“iim yi ng drawi ngs, in which |ike
reference nuneral s identi i tical elenments and wherein: 10

FIG 1is atop plan view of a preferred enbodi nent of the elastic knee
wap of the wopoet3sa Present invention, show ng the preferr egrRbdeeds Of

thermal units enbedded therein; FIG 2 is a sectioned side

el evation view thereof, taken along section line 2-2 of FIG 15 1,

di scl osing a hook fastener connected at one endjzof the wap and fol ded over
3a Preferably, the elastic knee wap further conprises a

means for increasing friocTheelastic knee wrap accobdihg@aCTlaifes WhirélR SaidMagér ofnd a

wherein o L“kﬁéﬂe'&‘#‘%"“&%*Z%B@&h?ﬁégfﬁfﬂsﬁﬁﬁg‘%%%&w? #i4 ¢ ached 1o

said - blseglglﬂiae\%@#ﬁ pisee offlegible b, saidigutouymririmizingfveninkbng . sai d
means for increasidf3ailkinés wrp when the user's leg is straightened, such leg straightening
. causing the dimension of the user’s leg above the knee to be changed compared
to the bent leg dimension.
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conprises a strip of foanmed pol yner attached transverse to said

-l'ongi tudinal axis of said pi ece of flexible web, said strip
al'so providing resistance to knee wap bunchi ng during knee

- flexing. 10 Sai d neans for increasing friction may al so
conprise a strwunymmsmlgh tack pol ymer printed, tPCITESENSE84 1t O
said longitudinal axis of said piece of flexible web.

Preferably, said first end of said piece of web and said fasteni ng system
have a slit 15 t heret hrough, said slit extending substantially
parallel to said longitudinal axis in d&/@er to generate a
plurality of independently fastenable first ends, said plurality of

i ndependent|ly fastenable first ends providing inproved knee wap

adj ustabi lity. According to the |nvé ion in a second aspect,
thereis provideggan el 8&ic i22ce w apgg 20 rising:

a) a piece of flexrble web haV|ng afirst end and a cond e and an

el astic portion 5, %t herebgf ween stretchabl e ong a Iongltudlna
axis of said pieCe of erXJbIe Meb sal d pT ece o|‘1|exru( web
havi ng a | engt gﬁg&t”éﬁ@pgh tﬁPTﬁKWTéd a user's knee dur%g ---2E
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5 CLAI M5 1. An elastic knee wrap conprising:

a) a piece of flexible web having a first end and a second end and an
elrastic portion 10 t her ebet ween stretchabl e al ong a | ongi tudi nal
raxis of said piece of flexible web, said - pi ece of flexible web
havi ng a | engt w@ypeBiienough to encircle a user's knee duri ngporsS6/08664
such that said first and second ends overlap, said first end having a

recl osabl e fastening system for attaching said first end to said
pi ece of flexible web near said second end in order to hold said
pi ece of flexible web around the user's nge when said piece of web 15

is stretched, said piece of flexible web al'so having an aperture therein,
said aperture intended to be aligned with the user's patella to
establish a convenient |ocating point for wr appi ng said knee

w ap around the user's knee, said é)i ece of flexible web further

having a slit extendi ng substanti & Ly longitudinally fromsaid aperture
enabling the user 5

v
[}
.

84




to extend said piece of flexible web transversg t EaiaEhangr SHEITSl  a8Gs
af sai'd aperture 20 in order to acconmd @tﬁe@@fldﬂnn 264d L.heé yaged B8t
knee; ‘and b) a plurality of therrralﬁ/@l erent s . Qﬁﬁ@ﬂ@g@o ipagshLd
pi ece of flexible web, said plurality f v,,jg\e,mal gl,p m(;spaggg/'l:ng
a pattern which applies thermal energy to the ; - 25 aged .....
The el astic knee wap of claiml further conpri si ng a Tayelp %? mate I a

havi ng a perineter, said perineter att ed_t Pk ese
flexible web centered around said al equgEaﬁﬂ%vpiq%Fqgj
material having elasticity transverse to said | on i tudinal axis of

sai d piece of flexible web. LLAS_.TLKM__P.

12 3. The elastic knee wap of claim2 wherein .said.layer of
mat eri al has a V-shaped cut out extending fromsaid perineter
toward said I50ngi tudi nal axis of said piece of flexible web,

said cutout mnimzing winkling of said knee wap when the user's leg is
strai ghtened, such |eg straightening causing the dinension of the user's

| eg .above the 5 knee to be changed conpared to the bent |eg
di nensi on.
10
FIELD OF THE INVENTION

The present invention relates to knee wraps having thermal sources for pain

relief, and more particularly to knee wraps wherein the heating or cooling is applied to

15  specific areas of the user's knee. Even more particularly, the present invention relates-

to elastic knee wraps having alignment features to position and secure the thermal
pattern in the desired location while enabling knee flexure to occur.

: BACKGROUND OF THE INVENTION
20 The human knee is one of the most vulnerable joints of the human body to
overstress injury. Heating pads and ice packs are common devices used to relieve the
pain of knee injury. Compression provided by elastic bandages also helps to stabilize
knee movement during injury healing. However, these pain relieving and stabilization
devices typically provide either one function or the other, but not both. Furthermore,
25 heating pads and ice packs are inconvenient to use on a regular and extended basis
because: thermal energy may not be immediately available when needed; thermal energy
may not be released in a controllable or sustainable manner; and/or proper positioning
of thermal energy elements may not be maintainable during knee flexure.
What is needed is an inexpensive disposable knee wrap which provides both
30  compression and thermal energy, which provides thermal energy in a controlled and
sustainable manner, which has alignment and position mairitenance features, and which
has a thermal element pattern that directs thermal energy to where it has the most pain
relief benefit.

35
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4. The, el astic knee wap of claim1 wherein said piece of flexible web has

a fcont i nuous outer surface having a plurality of |loop fibers and
sai d recl osabl e fasteni ng system has a plurality of hook nenbers
permanent|ly attached to said first end ich engage said 10

plurality of |loop fibers anywhere along %aid piece of web in order to

adj ust abl y connect said knee wap to a variety of user's |eg

si zes and SAIMMARY QI HHE INVENTION:| of el astic t ensi on

5. The elastic knee wap of claim 4 further conprising a grip tab
extending 15 | ongi tudi nal | y ‘beyond sai d hook nenbers and a rel ease
paper attached to said first end of said piece of flexible meb

sai d grip A@Brdidd tdIhe" Hbfi MCA C}’s Yspedt NBSIeVR pl3SIde@ NN elastic knee

hook menbers e| g fo onto sai ease paper” such that sal adhes?
n?vabl y securles said gr| p tab to said rel ease paper until a user is ready

asten first end to said elastic portion. 20
6. The el astlc knee wap of claim1l further conprising a neans for
increasing friction bet ween said knee wap and a user's leg in
order to reduce slippage of said wap during use, wherein said

knee wr ap ajaspieced ofl flekible m@bshaléngaadistend ardssdcondiehd@hd chnt elastiv gortion
therebetween stretchable along a longitudinal axis of said piece of flexible web, said

piece of flexible weﬁ having a length great enough to encircle a user's knee during use

10 such that said first and second ends overlap, said first end having a reclosable fastening
éystem for attaching said first end to said piece of flexible web near said second end fn

order to hold said piece of flexible web around the user's knee when said piece of web

is stretched, said piece of flexible web also having an aperture therein, .said aperture

intended to be aligned §vith the user's patella to establish a convenient locating point for

1S wrapping said knee wrap around the user's knee, said piece of flexible web further
having a slit extending substantially longitudinally from said aperture enablihg the user

to extend said piece of flexible web transverse to said longitudinal axis at said aperture

in order to accommodate bending of the user’s knee; and

20 D) a plurality of thermal elements embedded in said piece of flexible web, said plurality

of thermal elements having a pattern which applies thermal energy to the user's knee.
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body-f.aci ng side of said knee wrap.

13 7. The elastic knee wap of claim6 wherein said neans for
increasing friction conprises a strip of foaned pol ynmer attached
transverse to said |ongitudinal axis of faid pi ece of flexible
web, said strip also providing resistance to knee wap bunching during knee
fl exing. 5 8. The elastic back wap of claim®6 wherein said neans
for increasing friction conprises a stripe of high-tack polyner
printed, transverse to said longitudinal axis of said piece of

f1 exi bl e \Beéferably, the elastic k@ice TWeape faherc cémprisear aplapér of amatetialvhavimgnasai d
first end of said piece of web and said 10 fastening system have a

slit ther ?Ehfrﬁﬂﬁ,h 5ai8 Hefintetdr! atBha € Rgids plest Tt AKBLY sl ddrteved t o daid
| ongi tudi nal axis in‘order to generate a plurality of independently

t st enaol apbioidy sEdber ofupsiery) bl ST pebibelte o MRPRARRNNNA axis of

adjustability

said piece of flexible web and more preferably said layer of material has a V-shaped
cutout extending from said perimeter toward said longitudinal axis of said piece of
flexible web, said cutout minimizing wrinkling of said knee wrap when the user's leg

is straightened, such leg straightening causing the dimension of the user's leg above the

10 knee to be changed compared to the bent leg dimension.

Preferably said piece of flexible web has a continuous outer surface having a plurality
of loop fibers and said reclosable. fastening system has a plurality of hook members
permanently attached to said first end which engage said plurality of loop fibers
15 ‘anywhere along said piece of web in order to adjustably connect said knee wrap to a
variety of user's leg sizes and attain a comfortable level of elastic tension and more
preferably the elastic knee wrap further comprises a grip tab extendiﬁg longitudinally
beyond said hook members and a release paper attached to said first end of said piece
of flexible web, said grip tab having pressure sensitive adhesive thereon, séid hook
20 members being folded onto said release paﬂer such that said adhesive removably
secures said grip tab to said release paper until a user is ready to fasten said first end

to said elastic portion.

25
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15 ., 10. An el astic knee wrap conprising: a) a piece of
fl'exi ble web having a first end and a second end and an el astic portion

t her ebet ween stretchabl e along a | ongitudi nal axis of said piece of.
flexible web, said pi ece of f%exible'meb having a | ength great
enough to encircle a user's knee during-use 20 such that said first
and second ends overlap, said first end having a recl osabl e fastening
system for attaching said first end to said piece of flexible web near said
second end in order to hold said piece of flexible web around
sai d user 'Pyefkrably, vthe relastic dkneieeweapo ffurther comprises fd encahd domiriereasingt r fiationd;
and : :

This is thewweR!sareRetwiap 98 a user's leghin order to reduce slippage of said wrap during
14 b) a layer of material "having a perineter, said perineter

attached | d_.0i f x| b|. Is en

22 81 ayenSenhetelB) GEFIRE wrap has 2 bodyFHg e Y6 sA8ped ¥ oREGRANC R

| ongi t udi nal, axi,s of said piece of flexibl ? web, sali d_pifece of flexible web

Wit hin body-facing side of said knee wrap. More preferably, said means for increasing friction -
comprises a strip of foamed polymer attached transverse to said longitudinal axis of said
piece of flexible web, said strip also providing resistance to knee wrap bunching during
knee flexing.

10

Said means for increasing friction may also comprise a stripe of high-tack polymer

printed, transverse to said longitudinal axis of said piece of flexible web.

Preferably, said first end of said piece of web and said fastening system have a slit
15 " therethrough, said slit extending substantially parallel to said longitudinal axis in order
to generate a plurality of independently fastenable first ends, said plurality of

independently fastenable first ends providing improved knee wrap adjustability.

According to the invention in a second aspect, there is provided an elastic knee wrap

20 comprising:

a) a piece of flexible web having a first end and a second end and an elastic portion
therebetween stretchable along a longitudinal axis of said piece of flexible web, said
piece of flexible web having a length great enough to encircle a user's knee during use

25
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said perinmeter of said |ayer of material having an aperture therein and at

| €ast one slit 5 extendi ng substantially longitudinally fromsaid
aperture, said aperture intended to be _ aligned with the user's
patella, to establish a convenient Iocatbpg poi nt for w apping said

knee wrap around the user's knee, said | east one slit and aperture
enabling said | ayer of material to expand transverse to said

| ongi tudi nal axis of said piece of flexible material in order to
accomodat e bendi ng of the user's knee. 10 11. The el astic knee

wrap of clsachntlid shidrfisseand ssgond shdg overtdpy saitli firgt efd havingralreclbsablenfastening
enbedded in said piece of flexible web, said plurality of thermal el enents

having a gystem for attadifthd S4i0 Y &8 RPHAA Breck HFTTERILICHRD Géat 62i REconddaR @nd
top of the“user's knee. 15 12" The el astic knee wap of claim 10

whegrei n sai | e of .fl exi bl e web. has, a . Lontin s.outer
surface hac{;g g{oaﬁglflu ipfifeo?tep%lﬁlef ?’Vﬁgr"‘go% S%‘&i‘iqueg‘}l%es ngl% %aé(gtpéeﬁle nogf
system has_a _plurality of hook nenbers pernmanently attached to said first
end whi ch flexible web is swefghess a8di d plurality of 1oop fibers anywhere al ong
said piece of flexible web in order to adjustably connect said
knee wap to a variety of user's leg sizes and attain a 20
confortable |l evel of elastic tension.
b) a layer of material having a perimeter, said perimeter attached to said piece of
flexible web near said second end, said layer of material having elasticity transverse to
10 said longitudinal axis of said piece of flexible web, said piece of flexible web within
said perimeter of said layer of material having an aperture therein and at least one slit
extending subsfantially longitudinally from said aperture, said aperture intended to be
aligned with the user's patella, to establish a convenient locating point for wrapping said
knee wrap around the user's knee, said at least one slit and aperture enabling said layer

15 of material to expand transverse to said longitudinal axis of said piece of flexible

material in order to accommodate bending of the user's knee.

Preferably, the elastic knee wrap of the second aspect further comprising a plurality of
thermal elements embedded in said piece of flexible web, said plurality of thermal
20 elements having a pattern which applies thermal energy to the sides and top of the user's

knee.

25
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13. The elastic knee wap of claim 12 further conprising a grip tab

ext endi ng | ongi tudi nal |y beyond said hook nenbers and a rel ease
paper attached to said first end of said piece of flexible web, -
said grip tab having pressure sensitive gdhesive

15 t hereon, said hook nenberg bei ng folded onto said rel ease
paper such that said adhesjye . renovably secures_said grip.tab to
sai d rel eR&den Elye ﬁalaral?qe of flexible; web da%ip qaptipupusiter Sugface having a-plupglity
end to said elastic portion. 5 14. An el astic knee wap

conpri si ngf loop fibers and said)reclopibde dasténifig esystimnehased pharalitygofahook swensbats and
a second end and an elastic portion t her ebet ween stretchabl e

along a |?E&&ﬁn€ﬁ'ﬂl)“adttaé‘%ds 1O safPi fiksdlefig which| £ifpabP! RidvpuraBP Of loop fibers
pi ece of Tlexible web having a I ength great ernough to'encircle a user's

CrE 1 BB i it pises BE Do wET it  «00ManFS058 O wue e
attachi ng said fi rsit end to said iece of fleXibE«%zeWEb near said second end
in to a vagiehepl n3erdeg sizgs Angiadialn arcomferiable levakpf sloglim tensiong Mare <

knee when said piece of
preferably, the elastic knee wrap further comprises a grip tab extending longitudinally

beyond said hook members and a release paper attached to said first end of said piece

of flexible web, said grip tab having pressure sensitive adhesive thereon, said hook

10 members being folded onto said release paper such that said adhesive removably secures
said grip tab to said relc_ease paper until a user is ready to fasten said first end to said

elastic portion.

. According to the invention in a third aspect, there is provided an elastic knee wrap

15 comprising:

a) a piece of flexible web having a first end and a second end and an elastic portion
therebetween stretchable along a longitudinal axis or said piece of flexible web, said
piece of flexible web having a length great enough to encircle a user's knee during use
20 such that said first and second énds overlap, said first end having a reclosable fastening
system for attaching said first end to said piece of flexible web near said second end in
order to hold said piece of flexible web around said user's knee when said piece of
flexible web is stretched, said piece of flexible vx.reb also having an aperture

therein, said aperture intended to be aligned with the user's patella to establish a

25
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flexible web is stretched, said piece of flexible web also having an
aperture therein, said aperture intended -to be aligned wth the
fuser's patella to establish a convenient |ocating 15 poi nt for
. wrappi ng said knee wap around the user'.g knee, said piece of flexible web
further having a slit extending substantially longitudinally fromsaid
aperture enabling the user to extend said piece of flexible web
transverse to said |ongitudinal axis at said aperture in order
to accommodat e bendi ng of the user's knee, said piece of flexible web
al so havi ngpnsemientt locatimgspointt for wsappiimg saith dneagrap gbundathet userdd khewo jsaifli fheses
and said 20 recl osabl e fastening systemhaving a plurality of hook
menbers pesfrae@Bble WeB! futhéCHaving a sl exteh&ngaduestaﬁtfaﬂy l%ﬂéltﬁtﬁhﬂly W&slds aid

plurality of loop fibers anywhere along said piece or eX|bIe
b d

1obs! ™ O difrtft BRI 8" Sl 4 Hie SRR R htefle 1 S
Thi th t sheet

16 ' ?mél? aﬁe%p?mnatagm §p6$urpner9féfr 5 %wdét%%ﬂm ph ﬂ?aP%Ffﬁll‘é@é, of

flexible web, said plurality
said piece of flexible web also having a continuous outer surface having a plurahty of

loop fibers and said reclosable fastening system having a plurality of hook members
permanently attached to said first end which engage said plurality of loop fibers
10 anywhere along said piece or flexible web in order to adjustably connect said knee wrap

to a variety of user's leg sizes and attain a comfortable level of elastic tension;

b) a plurality of thermal elements embedded in said piece of flexible web, said plurality
of thermal elements having a pattern which applies thermal energy to the user's knee;

15 and

c) a means for increasing friction between said knee wrap and a user's leg in order to
reduce slippage of said wrap during use, wherein said knee wrap has a body-facing side

and said means is attached to said body-facing side of said knee wrap.

20
Preferably, the elastic knee wrap of the third aspect further comprising a layer of
material having a perimeter, said perimeter attached to said piece of flexible web
centered around said aperture,-said layer of material having elasticity transverse to said
longitudinal axis of said piece of flexible web. More preferably, said layer of material
25 has a V-shaped cutout
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of thermal elenents having a pattern which applies thermal energy -to t he

user's knee; and 5 c) a neans for increasing friction
bet ween said knee wap and a'user's leg in order to reduce

sl i ppage of said wap during use, wherei4) said knee wap has a body-facing
si de and said neans is attached to said body-facing side of said
knee wr ap. 15. The elastic knee wap of claim 14 further
conprising a layer of material having a 10 perimeter, said

perinmeter attached to said piece of flexible web centered around said
aperture, extéindingafrom odid rperimndter taveard regide longitidinaly axis avfssaid piece cofsflexible

| ongi tudi nal axis of sai d piece of flexible web. .
16. The elwysl,i Gidkn@eoutr Mmhiffizifg dwihRITngMOEr Qiid 16RE whapy WheRf thevti®r's dleghis a
V-shaped 15 cutout extending fromsaid perinmeter toward said

| ongi tudi %ﬁj\%ﬁ%ﬁnﬁg Ogucﬁafegaﬁfé?éﬁ%lgﬂ%wcg%si% é}rl]e tdhrﬂén%fﬁinb&gﬂll\églgser@ ‘i‘égd aﬁweOH%eS

m ni m zi ng ng”of e user
strai ghtened, such | eg,straightening causifg the di mension of the user's
| eg abover]i‘ﬁﬁ 1o be changéd comp@.ge%ttg %E%Eﬂtaaﬁgéﬂ‘%ﬁﬁ'ﬂf‘ar ed to the bent |eg
di mensi on. 20 17. The elastic knee wap of claim 14 further
conprising a grip tab extending
Preferably, the elastic knee wrap of the third aspect further comprises a grip tab
extending longitudinally beyond said hook members and a release paper attached to said
10 first end or said piece of flexible web, said grip tab having pressure sensitive adhesive
thereon, said hook members being folded onto said release paper such that said adhesive

removably secures said grip tab to said release paper until a user is ready to fasten said

first end to said elastic portion.

15 - Preferably, said first end of said piéce of web and said fastening system have a slit
therethrough, said slit extending substantially parallel to said longitudinal axis in order
to generate a plurality of independently fastenable first ends, said plurality of

independently fastenable first ends providing improved knee wrap adjustability.

20 Preferably, said means for increasing friction comprises a strip of foamed polymer
attached transverse to said longitudinal axis of said piece of flexible web, said strip also

providing resistance to knee wrap bunching during knee flexing.
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| ongi tudi nal |y beyond said hook nenbers and a rel ease paper attached to
said first end or said piece of flexible web, said grip tab
havi ng pressure sensitive adhesive thereon, sai d hook nenbers
being fol ded onto said rel ease paper sucfgthat said adhesive

removably secures said grip tab to said rel ease paper until a user is ready
to fasten said

17 first end to said elastic portion. 18. The

el astic knee wap of cla|n114 wherein said first end of said piece of web
and BRIEF DESCR OIN i O T&L AWINGSa slit therethrough, said slit
ext endi ng substantlally paral | el 5 to said longitudinal axis in
order to generate a plurality of independently fastenable first

ends, said plurality of independently fastenable first ends providing

i rrprsoved g?l }%@E?efg]%on conclﬁ&’ésé\%ftﬂ@]allﬁl% ¥vhich n%amcularrl?'gp?inilgut Jﬂ@dﬁ%ﬁ&f}} c

knee wrap erern sal nmeans reasi riction

oMb Ses Qo he ShechOARAGBR! KR biid 2658 HBRYE B A bo et

understood from the following description of preferred embodiments, taken in
conjunction with the accompanying drawings, in which like reference numerals identify

identical elements and wherein:

10
FIG. 1 is a top plan view of a preferred embodiment of the elastic knee wrap of the
present invention, showing the preferred pattern of thermal units embedded therein;
FIG. 2 is a sectioned side elevation view thereof, taken along section line 2-2 of FIG.
15 1, disclosing a hook fasténer connected at one end of the wrap and folded over
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pi ece of flexible web, said strip also providing resistance to knee wap

B R .57 >

11
5 CLAIMS

1. An elastic knee wrap comprising:

a) a piece of flexible web having a first end and a second end and an elastic portion
10 -~ therebetween stretchable along a longitudinal axis of said piece of flexible web, said
piece of flexible web haviﬂg a length great enough to encircle a user's knee during use
such that said first and second ends overlap, said first end having a reclosable fastening
system for attaching said first end to said piece of flexible web near said second end in
6rder to hold said piece of flexible web around the user's knee when said piece of web
15 is stretched, said piece of flexible web also having an aperture therein, said aperture
intended to be aligned with the user's patella to establish a convenient locating point for
wrapping said knee wrap around the user's knee, said piece of flexible web further
- having a slit extending substantially longitudinally-from said aperture enabling the user- -
to extend said piece of flexible web transverse to said longitudinal axis at said aperture

20 in order to accommodate bending of the user's knee; and

b) a plurality of thermal elements embedded in said piece of flexible web, said plurality

of thermal elements having a pattern which applies thermal energy to the user's knee.

25 2. The elastic knee wrap of claim 1 further comprising a layer of material having a
perimeter, sald penmeter attached to said piece of ﬂex1ble web centered around said
aperture, sa1d layer of material having elasticity transverse to said longitudinal axis of
said piece of flexible web. |
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transverse s 0csakr ongl d| naI axis of said piece of flexible
web, said strip also providing resistangg to knee wap bunching during knee
f | exi ng. 5 8. The el astic back wap of claim®6 wherein said nmeans

for ‘i ncreags ﬂgvgé%sgg%g@ggm J(;)]ﬁgr? 2 wherein said lafferdf" rhiﬂgr i hal 'agV-shgﬁéﬁ cﬂx%ﬁfmer

printed, trans |na axl s of sald piece

flexible we stic kn a o sald
i ot end Sfendinefipmesid qerigistetaioyacd, s togeitacindl g of &t Blgs tchitlee s
slit therethrough, said slit extendlng substantially parallel to said

| ongi t udi rgb, aseid dutousr mirimizingewdnlding af taig kiope ywisp  wher phadeser's yleg is

fastenabl e first ends, said plurality of independently
f ast enabl %tlﬁighfdne&nﬁﬁ:hplég\@tﬁing@bm kitedinwhsipn of the user's leg above the
adj ustability. . An elastic knee wrap conprising:

Q) 8 pi ecqqgl «f b@éhmg%dve%&paﬁwte @vliiieh dffihoAd @ second end and an

el astic por meen tretc ble al ong a | ongi tudi nal
axis of said piece of flexible meb, sai d

4. The elastic knee wrap of claim 1 wherein said piece of flexible web has a continuous
outer surface having a plurality of loop fibers and said reclosable fastening éystem has
a plurality of hook members permanently attached to said first end v;'hich engage said
10 . plurality of loop fibers anywhere along said piece of web in order to adjustably connect
said knee wrap to a variety of user's leg sizes and attain a comfortable level of elastic

tension.

. 5. The elastic knee wrap of claim 4 further comprising a- grip tab - extending -~ - -

15 longitudinally beyond said hook members and a release paper attached to said first end
of said piece of flexible web, said grip tab having pressure sensitive adhesive thereon,
said hook members being folded onto said release paper such that said adhesive
removably secures said grip tab to said release paper until a user is ready to fasten said
first end to said elastic portion.

20
6. The elastic knee wrap of claim 1 further comprising a means for increasing friction
between said knee wrap and a user's leg in order to reduce slippage of said wrap during
use, wherein said knee wrap has a body-facing side and said means is attached to said

body-facing side of said knee wrap.
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pi ece. of ﬂmﬂ‘“wm“w ng a Ieng.th great enough to encircle a user's
knee dfj“‘ o such that said first and second ends overl ap,
said first end hdving a recl osabl e fastening ' system for

attaching said first end to said piece o3 fl exi ble web near said second end
I n order to hold said piece of flexible web around said user's

knee when L,d piece of . flexible . web is stretched: .an .

2 7. i fes§e kngt wrap of gl . pnln v g For R s EEio B Romerisss
attached to said piece of . flexible web near, said secaond end,
sai d | ayera sfripneft f pelxmerattached frangvgrsertarssidelongitydinal axis of said piegegof

| ongi tudi nal axis of said piece of flexible web, said piece of flexible web
W t hin flexible wels;asaitl peipi aked grovitlingaredistange to dineerav@pi linchingi dugirgnknee
aperture therein and at |east one slit 5 extendi ng substantially
| ongi t udi Hiye from said aperture, said aperture intended to be

aligned wt t%’ue user's patella, to establish a convenient |ocating point
f or _wr appi sai.d . kpnee around the.user's.knge.. said at

| eadt one T Siticpek ripR of RlEHH 6 e said epos for ncredsing ffctioh Somples
expand transverse to said |longitudinal axis of said piece of flexible

mat eri al i swipgeaf hish-tackopalymer printeddiransverse tin saidslopgifudinal caxis of said piece

of flexible web.

9. The elastic knee wrap of claim 1 wherein said first end of said piece of web and said
10 fasténiﬁg system have a slit therethrough, said slit extending substantially parallel to said
longitudinal axis in order to generate a pluralﬂy of independently fastenable first ends,
said plurality .of independently fastenable first ends providing improved knee ﬁap

adjustability.
15 10. An elastic knee wrap comprising:

a) a piece of flexible web having a first end and a second end and an elastic portion
therebetween stretchable along a longitudinal axis of said piece of flexible web, said
piece of flexible web having a length great enough to encircle a user's knee during use
20 | suéh that said first and second ends overlap, said first end having é reclosable fastening
system for attaching said first end to said piece of flexible web near said second end in
order to hold said piece of flexible web around said user's knee when said piece of

flexible web is stretched; and
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astic knee wap of claim10 further conprising a
plurall ment s enbedded in said piece of flexible
hermal el enments having a pattern which
applles thernal energy to t he sides andmkgp of the user's knee. 15
12. The el astic knee wr ap of claim 10 rein said piece of flexible web

has a outer SUk i I o) fLpers
and said rB)cPoLﬂXSﬁ 8 f‘gélf ebvmg a pgﬁ&%? %ﬁe‘%giﬁﬁgeqa hééal)fot{?%?p?%e {2
menbers permanently attached to said first end wh sai d
plural ity Bexiblsowel peasrsaicipipppe cad atm&m.og rtﬁte&é lwmm astisite GRIEVETRE 19 der
to adjustably connect said knee wap to a variety of user's |leg sizes and
attain a &(d longitudinabakisrdfaddid picee adf fiéxible aseh, saidepieconf flexible web within 3.
The el astic knee wap of claim12 further conprising a grip tab extending

| ongi t udi ngji§ ?eﬂﬁﬂé&?%f%ﬁiddla 80k FRMRI ha®hg aa é;ehaesmewaﬁd it Yeush ede Rt
said first en said piece of flexible web, said grip tab

ng 'S"9 PTegRendt gS i Sténltl\illﬁyalg g %ddYnally from said aperture, said aperture intended to be

aligned with the user's patella, to establish a convenient locating point for wrapping said
knee wrap around the user's knee, said at least one slit and aperture enabling said layer
of material to expand transverse to said longitudinal axis of said piece of flexible
material in order to accommodate bending of the user's knee.

10
11. The elastic knee wrap of claim 10 further comprising a plurality of thermal elements
embedded in said piece of flexible web, said plurality of thermal elements having a

pattern which applies thermal energy to the sides and top of the user's knee.

15 12. The elastic knee wrap of claim 10 wherein said piece of flexible web has a
continuous outer surface having a plurality of loop fibers and said reclosable fastening
system has a plurality of hook members permanently attached to said first end which
engage said plurality of loop fibers anywhere along said piece of flexible web-in order
to adjustably connect said knee wrap to a variety of user's leg sizes and attain a

20 " comfortable level of elastic tension.

13. The elastic knee wrap of claim 12 further comprising a grip tab extending
longitudinally beyond said hook members and a release paper attached to said first end

of said piece of flexible web, said grip tab having pressure sensitive adhesive
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thereon, said hook nenbers being folded onto said rel ease paper such that
BZLSra"ﬂﬁﬂlllﬁlllﬂJllll | |IJ Gy to faston sad 0P EGE end to said

el astic portS off 14. An el a.’[sst ic knee wap conprising:
a) a piece of erX|bIe web having a first’ end and a second end and an

el astic portion rebe e tre.tch bl e _al ong.,a,l ongi,t udi nal
axis or sa‘ﬁ‘ﬂreﬁp’eiaéd Bpok V‘@’ibBTseb %o\eg%d]?fl o'said reféase p%eéglgcl'b}haff%%agﬁ%sl%b
having a | ength great enough to encircle a user's knee during use 10

such that rsmovablyrseeuran spid @ripriah do gaidoreleasepapes antil @ jusen isagedihtey fasgnsaid
recl osabl e fastening systemfor attaching said first end to said
pi ece of ffiskeml & suidelastiy pstibd. second end in order to hold said
pi ece of flexible web around said user's knee when said piece of

flexible web is stretched, said piéce of flexible web al so having an

aperture therein, said aperture intended to be aligned with the
user.'s pat§4 lﬁ‘kt@t st ablish a convenient |ocating 15 poi nt for
wr appi ng sal-d*kféd! WBL?HH‘pfﬁ@gUSer s knee, said piece of flexible web

further having a slit extending substantially longitudinally fromsaid
aperture enabling the user to extend said piece of flexible web
transverse to said | ongitudinal axis at said aperture in order
t 0 accomuslas pidvenufi fiexibie wéte haviag'asfilstend andi al sedondeendf arfd amx ieldstic vpistion

therebetween stretchable along a longitudinal axis or said piece of flexible web, said
piece of flexible web having a length great enough to encircle a user's knee during use
10 such that said first and second ends overlap, said first end having a reclosable fastening
system for attaching said first end to said piece of flexible web near said second end in
order to hold said piece of flexible web around said user's knee when said piecé of
flexible web is stretbhed, said piece of flexible web also having an aperture therein, said
-aperture intended to-be ‘aligned with the -user's patella to establish a convenient locating
15 point for wrapping said knee wrap around the user's knee, said piece of flexible web
further having a slit extending substantially longitudinally from said aperture enabling
the user to extend said piece of flexible web transverse to said longitudinal axis at said
aperture in order to accommodate bending of the user's knee, said piece of flexible web
also having a continuous outer surface having a plurality of loop fibers and said
20 reclosable fastening system having a plurality of hook members permanently attached
to said first end which engage said plurality of loop fibers anywhere along said piece
or flexible web in order to adjustably connect said knee wrap to a variety of user's leg

sizes and attain a comfortable level of elastic tension;
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al so ous outer surface having a plurality of loop fibers
and H nﬂmmm“lmecl osabl e fastening system having a plurality of hook

nbekrs pertmanentSI y*attached to said first end which engage said
pI_ urality of |oop fibers anywhere al ong Iﬁi d piece or flexible
web in order to adj ust ably connect said ee wap to a vari ety of user's

| eg nd attain caonf abl e.l evel l,ast L c t.ensi on.
16 b) Py o JPeaal siemenrranraied L v sieed s dlrrlhie Mebs s Pﬁwe{e’fef of
flexible web, said plurality of thermal elements having a
pat tern whofcthermal) ¢1@§ents1émmg e ety which rappliesethernal gnergy to the user's knges

c) a neans for increasing friction between said knee wap and a

user S |l eqandn order to reduce slippage of said wap during use,
wherein said knee wap has a body-facing side and said nmeans is
attached to said body-facing side of said knee wrap. 15. The

eI ast ic knee wrap of claim14 further conprising a layer of materi al havi ng
erinmeter, sai dfp r’rgter attached to saldd plecelof fl | e
vveb c ent er@d® ME3RF Jorsipergasing iction Between sai ec wrap and a ‘user's leg -in or &

reduce slippage of said wrap during use, wherein said knee wrap has a body-facing side

and said means is attached to said body-facing side of said knee wrap. -

15. The elastic knee wrap of claim 14 further comprising a layer of material having a
10 perimeter, said perimeter attached to said piece of flexible web centered around said
aperture, said layer of material having elasticity transverse to said longitudinal axis of

said piece of flexible web.

16. The elastic' knee wrap of claim 15 wherein said layer of material has a V-shaped -
15 cutout extending from said perimeter toward said longitudinal ;xis of said piece of

flexible web, said cutout minimizing wrinkling of said knee wrap when the user's leg

is straightened, such leg straightening causing the dimension of the user's Ieg above the

knee to be changed compared to the bent leg dimension.

20 a 17. The elaétic knee wrap of claim 14 further comprising a grip tab extending
longitudinally beyond said hook members and a release paper attached to said first end
or said piece of flexible web, said grip tab having pressure sensitive adhesive thereon,
said hook members being folded onto said release paper such that said adhesive

removably secures said grip tab to said release paper until a user is ready to fasten said
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apertur A material havi ng elasticity transverse to said
Io’ngitgm“m igﬂm“ " said piece of flexible web. .
16. Th LC knee wrap of claim 15 wherein said | ayer of material has a

V-shaped 15 : cut out extendi ng frolr-)? said perinmeter toward said

| ongi tudi nal axis of said piece of fl exi ble web, said cutout
mnimzin i i f said.knee wap when the user's |leg IS
st rai ght eg%%yf E%&:Qn eglagtﬁcr%%lﬁ{a’eni ng causi ng the dinmension of the user's

| eg above the knee to be changed conpared to the bent |eg

di nensi on. 20 - 17. The elastic knee wap of claim 14 further
conprising a grip tab extending | ongi tudi nally beyond sai d hook

menber s antB.dlhectlesticeknea perapadft daine 44 twheseincsaid fisst esdof said piece of wab awd d
pi ece of flexible web, said grip tab having pressure sensitive adhesive

thereon,  gaid fastening Sdteéin MA0K a"RITRBERISIGMY shid IR Ex@indings itdtanBhIR paradaper

such that said adhesive renmovably secures said grip tab'to said
rel gase paper. unti Ser IS t | Qe
17 5 ) saﬁJ &é‘?it‘é‘ﬁﬂé{t%‘r‘%m gdgfg%’ g%r%r%%}t ;felgrﬁﬁ%l gf independently fastenable first

ends, said plurality of independently fastenable first ends providing improved knee wrap

adjustability.

19. The elastic knee wrap of claim 14 wherein said means for increasing friction
10 | comprises a strip of foamed polymer attached transverse to said longitudinal axis of said
piece of flexible web, said strip also providing resistance to knee wr.ap bunching during

knee flexing.
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18. The el-astit knee wrap of claim 14 wherein said first end of Rfar@ qwRYe

bf web and said fastening systemhave a slit therethrough* said
slit extending substantially parallel 5 to said | ongitudiepk
in order to generate a plurality of independently fastenable f g

ends, said plurality of independently fastenable first ends pr

| nproved knee wr warlp ALIPROPERTY ORGANIZATION 19. Z
knee wrap of claim 14 wherein said nmeans T or i ncreasing friction 10
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{57) Abstract

A substantially rectangular piece of fiexible web having a first end and a second end and an elastic portion therebetween stretchable
along a longitudinal axis of the piece of flexible web. The piece of flexible web has a length great enough to encircle a user’s knee such that
the first and second ends overlap, The first end has a reclosable fastening system for attaching the first end to the piece of flexible web near
the second end in order to hold the piece of flexible web around the user’s knee when the piece of web is stretched. The piece of flexible
web also has an aperture therein. The aperture is aligned with the user’s patella to establish a convenient locating point for wrapping the
knee wrap around the user’s kneg. The piece of flexible web further includes a means for extending the picce of flexible web transverse to
said longitudinal axis at the aperture in order to accommodate bending of the user’s knee. The knee wrap even further includes a plurality
of thermal elements embedded in the piece of flexible web. The plurality of thermal elements has a pattem which applies thermal energy
to the sides and top of the user’s knee. '




