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(54) Title: POLYURETHANE PAD COVERING
(57) Abstract

A barrier fabric laminate for use as a coat-
ing for a gel filled article is provided. The
barrier fabric laminate comprises a fluid imper-
meable film (17) and a polyurethane nonwoven
web (3) which has a friction value of less than
200 g and a fabric hand of less than 200 g. The
polyurethane web is formed of fibers of less
than about 50 gm on average and preferably is
formed with a fluorochemical melt additive by
sequentially melt blowing the polyurethane web
on a heated collecting drum (S) and laminated
by a nip (4) formed by a heated nip roller (6)
and the collecting drum.




35 El ast omeri ¢ pol yur et hanes have been proposed in other uses which
may require skin contact. In U S. Patent No. 4,660,228 a glove is forned by
two el astic sheet materials that are sinultaneously die cut and heat seal ed
al ong the periphery to formthe gl ove. One of WO 97/ 00170

PCT/ US96/ 06478 _- 2 ﬁg,the glove layers is an el astic pol yuret papgssgapmVven
fabric forned Pt spinning or nelt blow ng process. In U S Patent
No. 4,777,080 a Iom/abra5|on resi st ant elastic sheet such as a nelt bl own
et hyl ene V|nyI acetate nonwoven is joined to~a high abrasion 10 resistant
sheet such as a nelt blown pol yetherurethane nonwoven as the outer |ayer

formng a high abrasion resistant |amnate. The higher abrasi on resi stant

sheet lanminate 3s apparently desi BPetVFEFHANECPAR G G appl i cations such
as diapers or mattress pads. U S. 15 Patent No. 4, 565, 736 describes a

surgi gal conpress mnth a f | ayer and an absor bent
‘layer. U.S. PatentB3gXdzp ¥= film such as a

pol yuret hane film i nnerhﬂsawvenmuenerlelgtdsvanuhaoﬁbeldadat |Q‘lds¢yer er U S

Patentr No. 20 5,2 q; g cri ﬂM% n a v§%§ Uggei N a
wound dressing or é%%€5|veq% 5 Rﬁévé? %s?@é age ac %gagﬁay§¥ S
an eIastonerlc1®olys#einuﬁﬂwlﬁndﬂﬁﬁpbeapnkﬂﬁatzsnSSunnary of the Invention

The invention is directggh t313 edaBLPpbeLs Yre®8ed@Sin a variety of
: devices where the supports'can come into direct contact

with a person’s skin. The gel is typically a solid
tacky viscoelastic material. The solid gel typically

15 contains low molecular weight components that can
separate from the gel. As such, generally these gels
should be contained in a fluid impermeable barrier
iayer. This barrier layer should also be soft and
conformable and preferably has a very low friction

20 surface, is soil resistant, has high abrasion resistance
and adequate tear and puncture resistance. In copending
application serial No. 08/253,510, filed on June 3, 1994
there is proposed for a gel-filled wrist support, the
use of a polyurethane film as a barrier layer. The

25 barrier film covered gel can then further be wrapped in
an outer layer for comfortable contact with the person’s
wrists. For this outer layer there is proposed a
polyurethane non-woven, leather, vinyl, “Dacron” or
“Wltrilure”. These outer laver materials are wrapped

30 around the barrier film gel pad. Although this is
advantageous in many respects, there is a considerable
need for a barrier outer layer material with greater
strength, soil resistance, abrasion resistance, lower

. friction and ease of use.
35 Elastomeric polyurethanes have been proposed in
U other uses which may require skin contact. 1In U.S.

Patent No. 4,660,228 a glove is formed by two elastic
sheet materials that are simultaneously die cut and heat
sealed along the periphery to form the glove. One of



a barrier |layer covering for a gel filled support article or the like. The
| am nate conprises a mcrofibrous elastic pol yurethane nonwoven web
lLam nated 30 to a fluid inpervious filmbarrier layer. The elastic
pol yuret hane web is preferably joined to the filmlayer while in an

untensi oned state in a heated cal endering nip such that subst ' e
entire polyuret“@H@mﬁﬂg Is partially consolidated and Ianinatgg&b%$%%%%¥iln1

35 layer. To ensure proper |amnation the polyurethane web and the film
| ayer shoul d be heat seal able to each ot her,~2mowever a third heat seal able
adhesion | ayer could al so be used. WO 97/ 00170

PCT/ US96/ 06478 -3- 5 * The el astic pol yurethane nonwoven | ayer is
formed of an el &st diher igloyel kayersdse anhedbsticipolhe etbane atomworaMOVEN

elastic web of el asgfqumrd Qo%&&%ftahmﬁtf-b{a%ﬁma her 'rd%‘iltvb%@iném' yur et hane
fibers have an average fiber _di aneter of é\ﬁﬁ’@%}om 50 mcrons whi ch

fibers are 10 pref 88 +f ofFfiell- By é‘tﬁﬁttnﬁl'o 80 asdov abxasian o
wei ght of the nonwaesistantt elaseic ishegensnehl asabonﬁlﬂﬁlbwnlﬁﬂﬂyuné err],
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than 200 g, pref er ahlydvess shEHeJ?ﬁﬁ& ﬂgsa%aany ' 3agpolpthglastic

web al so has resistance to 'S SO
resistant lamlnate. e higher abrasion reslstant sheet

laminate is apparently designed for use in apparel
applications such as diapers or mattress pads. U.S.

15 ©Patent No. 4,565,736 describes a surgical cqmpress with
a fibrous polyurethane cover layer and an absorbent
layer. U.S. Patent No. 4,414,970 describes an elastic
film, such as a polyurethane film, inner layer covered
by two nonwoven fabric layers.' U.S. Patent No.

20 5,230,701 describes a nonwoven elastomeric web for use
in a wound dressing or adhesive bandage. The adhesive
bandage backing layer is an elastomeric polyurethane
microfiber web.

25 Summary of the Invention
The invention is directed to a laminate for use as
a barrier layer covering for a gel filled support
article or the like. The laminate comprises a

microfibrous elastic polyurethane nonwoven web laminated

30 to a fluid impervious film barrier layer. The elastic
polyurethane web is preferably joined to the film layer
while in an untensioned state in a heated calendering
nip such that substantially the entire polyurethane web
is paxtially consolidated and laminated to the film

35 layér. To ensure proper lamination the polyurethane web
and the film layer should be heat sealable to each
other, however a third heat sealable adhesion layer
could also be used.



The filmbarrier |layer can be any filmthat is 20 confornmable and can be
heat sealed to the pol yurethane web either directly or by a suitable
adhesi on or bonding | ayer. The conposite lam nate of the filmbarrier |ayer
and the pol yuret hane nonwoven web is confornmabl e having a fabric hand of

|l ess than 200g, preferably less than 25 100g. A further aspect
invention is i nYPSVEEKt in soil resistance by use of a fiber%qw?sto

give oil and water repellency. Preferred fiber treatnents are

f1 uorochenical conpositions that can be appl8d to the 30 fibers in the
formof a spray, imersion bath or the like. A nost preferred
fluorochemcal is a nelt additive included in with the pol yurethane during
extrusion. The f8§ brous ViHe midstiie balyursthinenmohwohen Jtayaniisafeormed

preferably substantjally &%5&&4995' %%gﬁﬁ%%gamé F:Flfcﬁ {‘ﬂ?rﬂtﬁég(g@/iﬂf fa

however, pattern bonding 1s not eas
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al so is directeld atprefetdily Eorpedphy i agelltebibaingl procedse, bTher basisng a -

m crofi brous weight of the nonwoven elastic web is generally about 20
to 1000 g/m?, preferably 70 to 150 g/m?’. The fibers of
the web prior to calendering are raﬁdomly arranged and
generally autogeneously bonded. The outer surface of

15 the elastic web following calendering has a friction -
value of less than 200 g, preferably less than 150 g.
The outer surface of the elastic web also has resistance
to fiber pilling and is soft to the touch.

The film barrier layer can be any film that is

20 conformable and can be heat sealed to the polyurethane
web either directly or by a suitable adhesion or bonding
layer. The composite laminate of the film barrier layer
and the polyurethang nonwoven web is conformable having
a fabric hand of less than 200g, preferably less than

25 100g. '

A further aspect of the invention is improvement in
soil resistance by use of a fiber treatment to give oil
and water repellency. Preferred fiber treatments are
fluorochemical compositions that can be applied to the

30 fibers in the form of a spray, immersion bath or the
like. A most preferred fluorochemical is a melt
additive included in with the polyurethane during
extrusion.

The fibrous web and the barrier film of the

35 laminate are preferably substantially continuously

'~ bonded by the calendering nip, however, pattern bonding
is not excluded. Generally, at least 10% of the surface
area of the laminate is bonded by the calendering nip,
preferably at least 70%. However, with pattern bonding,



10 elastic pol yurethane nonwoven web into a nip with a barrier filmlayer
and | am nating the two under heat and pressure. The nip tenperature is
sufficient to create a bond between the nonwoven web and the filmlayer.
This is generally at |east 100[er]C for the preferred 15 polyurethane film
| ayer. On the nonwoven web face the nip roll is generally at ut
60[‘err].C, pref VABM®: | cast at |east about 65C.gThe nipypregéﬁﬁnggap
preferably about 0.36 kg/cmto 3.57 kg/cm preferably 0.46 kg/cmto 2.04
kglcm- 20 Brief Description of the Draw ngs #Tg. 1 is a schematic view of
the process for formng the invention lamnate. Fig. 2'is a cross-sectional
view of a gel filled 25 'body using the invention |amnnate. Detail ed
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Engi neeri ng Chenis?%9?°Vbl. 48, pages 1342 et seq. (1965) or in Report No.
4364 of the Naval Reseamzh inveatabarakso pisldizsbeted/byt 20 meitdod efitit| ed
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pressure. The nip temperature is sufficient to create a
'bond between the nonwoven web and the film layer. This

is generally at least 100°C for the preferred

15 polyurethane film layer. On the nonwoven web face the
nip roll is generally at least about 60°C, preferably at
least at least about 65°C. The nip pressure is
preferably about 0.36 kg/cm to 3.57 kg/cm, preferably
0.46 kg/cm to 2.04 kg/cm.

20
Brief Description of the Drawings

Fig. 1 is a schematic view of the process for
forming the invention laminate.
Fig. 2 is a cross-sectional view of a gel filled
25 body using the invention laminate. '

Detailed Description of the Preferred Embodiments
The nonwoven elastic polyurethane webs are

preferably formed by a melt blowing process such as that
30 described in Wente, Van A., “Superfine Thermoplastic
Fibers”, in Industrial Engineering Chemistry, Vol. 48,
pages 1342 et seq. (1965) or in Report No. 4364 of the
Naval Research Laboratories published May 25, 1964
entitled “Manufacture of Superfine Organic Fibers” by
35 Wente, Van A. et al., except that a drilled die is
preferably used. The average fiber diameter of those
melt blown fibers is generally less than 25 microns,
preferably less than 10 microns. The.thermoplastic
polyurethane elastomer is extruded from the die 2 as



WO 97/ 00170 PCT/ US96/ 06478 5 shown
in Fig. 1 and preferably forns into a web 3 between the die orifice and the
col | ection surface by autogeni ous bonding of the fibers. In Fig. 1, a
preferred arrangenent is shown where the fibrous nelt blown web is

collected on a smboth 10 drum5 and on that collection drum subse ,h
laminated to a¥WaPMPM@® i | m 7 by a nip 4 created by a second ﬁ&g{l@%‘g
6. Alternatively, in a second enbodi nent, the fibrous pol yurethane web
could be forned in a prior process, coll ect etdand then unrolled and 15
brought into contact with a barrier filmin a heated nip. In this second
enbodi nent the pol yuret hane web coul d be preheated. The pol yuret hane
nonwoven web i s5el shown dncFighal andepreferabhpdioymsitintoast webodit 25

percent and nore i feteeh #:era él)v%lﬁgel gﬁgt tﬁQ Eﬁifé‘é’é oinguﬁfgé?r@ply at

| east .60 percent, nost pre g en t ongati on
force is renoved. Awogerdirre hepdingprdr Eheyth §r§n eI ongation at break of

at |east about 250 percqat rigvrg,ruqs‘z@&abkédaarksﬁgéméw il%ekﬁSﬁﬁ w12§re
Pref erred nonwoven Zf et hanes H}éll ude t hpose di sﬂsﬁsed in U S. Patent No.
4,777,080, the subﬁ‘:fm &OGPURREHE ‘ﬁ“ﬁcof"ﬁ r 38 eBOHHeT AL O8N SGR R bar r i er

filmto which e phtwuiSethdnenecthat icollectdoandreh subsenmentled is al so
preferably elastic, %Q.edd%' 2o, %‘i-effi% t7hﬁye£ax§ic§ G ’&‘%@%féﬁ%%e%

However, the barrier m can be nonelasti €ss an 40
percent when stret ma@hzstﬁérsmerorﬁ rmﬁé esﬂﬁté’)(ﬂa!r‘vsllm a §§C'P’é‘ﬂg as the
laminate is el asti Gembodiment, the fibrous polyurethane web could be formed

in a prior process, collected and then unrolled and
15 brought into contact with a barrier film in a heated
nip. In this second embodiment the polyurethane web
~ could be preheated.
. The polyurethane nonwoven web is elastic such that
when stretched by at least about 25 percent and more it

20 will recover at least 40 percent and preferably at least
60 percent, most preferably at least 85 percent, when
the elongation force is removed. The elastic web
preferably has an elongation at break of at least about
250 percent, more preferably at least 400 percent.

25 Preferred nonwoven polyurethanes include those disclosed
in U.S. Patent No. 4,777,080, the substance of which is
incorporated by reference.

The barrier film to which the polyurethane elastic
nonwoven web is laminated is also preferably elastic, as

30 defined above for the elastic nonwoven web. However,
the barrier film can be nonelastic (i.e., recover by
less than 40 percent when stretched by 25 percent or
more) but extensible as long as the laminate is elastic

’ as is defined above and the laminate elongation to break

35 of at least about 100 percent, preferably at least 150

* percent.
The barrier film can be any film that can be heat
sealed to the polyurethane nonwoven web either directly
or by a suitably selected intermediary layer. The



as is defined above and the |am nate elongation to break 35 of at |east
about 100 percent, preferably at |east 150 percent. The barrier filmcan be
any filmthat can be heat sealed to the pol yurethane nonwoven web either
directly or by a suitably selected internediary |ayer. The WO 97/ 00170

PCT/ US96/ 06478 -6- 5 barrier filmmnust also provide fluid ho el
respect to the WOIP7BMNI he gel conponents and al so, preferabl yk’g‘g}rbé?/egdrﬁ

liquid mgration into the gel. A thernoplastic filmis preferred with a
pol.yurethane filmbeing nost preferred in tefms of its inert behavior to 10
the preferred gels, its elastoneric properties and its heat sealability to
t he pol yur et hane nonwoven web. The barrier film.is generally about 0.018 to
0.5 mmthick, psefpasbigr Eil mus@. 8Fsonproftidebftuidrhdidontcaithe a single

layer filmor nulti-| i Lmor a fil e ' : ., to
anot her nonwoven okﬁgggﬁgﬁt € Bg?} éir:e{fr?ﬁéa;t elngﬁég?/%énr?i% ﬁcﬁglggge of a
nul ti-layer film preferabis, dpxeveayeliqeith nigrpgéer i info dhejigeder efit

pol yners. The out eipba¥ss1ddtiz Filhi 15ayeéedrided witRr£f theale Feakhabl e
to the pol yurethane 20 "nonwoven web. %e P

% ] el can, tahl e,
vi scoel astic mater P&F-nSLFE‘PFfa§rﬁ’F€ré'ng%‘6n’é%“@ Bﬁgégse can%féslrﬁeﬁ‘ag’é? to
described in 1. Raecpreférred @éls38itstdkasttmeriacproperties amd its

i ncorporated hereip By Lef£r6MG%y ob thE pbAhiUtnde nonwoven web. The
barrier film is generally about 0.018 to 0.5 mm thick,
preferably 0.02 to 0.05 mm. The barrier film can be a
single layer film or multi-layer film or a film coated

15 laminate, e.g., to another nonwoven other than the
polyurethane nonwoven. 1In the case of a multi-layer
film, the individual layers can be identical or
differeﬁt polymers. The outer layer of a multi-layer
film is preferably heat sealable to the polyurethane

20 nonwoven web. :

The gel can be any stable viscoelastic material
such as the elastomeric block copolymer gels described
in U.S. Patent No. 3,676,387, the substance of which is
incorporated herein by reference, or U.K. Patent No.

25 1,268,431. These gels comprise synthetic block
copolymer elastomers tackified by an oil in a ratio of
about 4:1 to 15:1 oil to block copolymer. The block
copolymers could be Kraton™ or like elastomeric
materials which are formed by alternating blocks of a

30 polyalkenyl aromatic, such as polystyrene, and a
polyalkadiene such as polyisoprene, polybutadiene or
hydrogenated versions thereof.

The polyurethane nonwoven web preferably is treated
with a fluorochemical compound to increase oil and water

35 repellency. Preferred fluorochemicals for use as a
polymer melt additive are the fluorochemical
oxazolidinones, such as those disclosed in U.S. Patent
No. 5,022,052 the substance of which is incorporated
herein by reference. The polyurethane can contain from



-

25 1,268,431. These gels conprise synthetic bl ock copol yner el astoners
tackified by an oil in aratio of about 4:1 to 15:1 oil to block copol yner.
The bl ock copolynmers could be Kraton[err] or like elastoneric materials

whi ch are forned by alternating blocks of a 30 polyal kenyl aromatic, such

as pol ystyrene, gggw@ﬂgolyalkadiene such as pol yi soprene, p0|éQH%ﬁ$h@§Ehor
hydr ogenat ed vevy, hereof . The pol yur et hane nonwoven web pretrerably is
treated with a fluorochem cal conpound to increase oil and water 35

repell ency. Preferred fluorochem cals for u§%‘as a polymer nelt additive
are the fluorochem cal oxazolidi nones, such as those disclosed in U S.

Patent No. 5,022,052 the substance of which is incorporated herein by
reference. The fol yr2Et §8NE- @ Mpichi Pexcepsm Preferabd w0178 to 1.25

PCT/ US96/ 06478 - 7- 4/ igh@5 pl@cdnt) o#°ia0!Hl ubRbERERL c#l £TsticADRY €nd5 to 1.25

wei ght- percent of a fluqrqchem cal, such.as the pxazolidinones, as a nelt
addi tive. The pondPﬁFﬁﬁﬁgAHWWWBvéﬁ ﬁeﬁeﬂg BQHéFéY?y joined to the barrier

| ayer in the nip at a t&heepalynmetifane aonovenbweld H|[genek&lly 2008ednd a

pressore of 20001 COHOLERLLS: kAL BpCHEy e N YheeBat bk S0P B le

heat ed, preferably rol | po:% ane nonwoven is
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I Ih_uor OCIhIem cal mel teeacdlistyi ¥8/im. 1Dnd ¥y wded hipt RE1R0loawr skhpgsebaber. If
ro a
'S 'S preferably the roll 5 in contact with the polyurethane
nonwoven is smooth and heated to a temperature of from

60°C to 150°C when a fluorochemical melt additive is -
15 included in the polyurethane fiber. If this roll is a

collector roll for the polyurethane as a melt blown

web, as in the preferred embodiment shown in Fig. 1,

‘heating the roll provides superior abrasion resistance

for the laminate when a fluorochemical melt additive is
20 included in the fiber.

The surface of the nip roll in contact with the
polyurethane web is generally both smooth and
continuous, however, it can have lands and valleys where
pattern bonding is contemplated, however in this case,

25 the lands preferably contact at least 10% of the web.

The roll 6 in contact with the film barrier layer
is also preferably smooth such as a steel roll. The
temperature in the nip should be such that the
polyvurethane fibers are not fused into a f£ilm so that

30 the web retains its open fibrous structure allowing for
' a limited amount of heat and/or moisture transport
through the fibrous web structure.

Where a heat bonding or adhesive layer is used
between the polyurethane nonwoven web and the barrier

35 film layer, this can be a separate film, nonwoven layer
or coating. If a film or nonwoven bonding layer is used
this would be brought in between the polyurethane
nonwoven web and the barrier film layer by conventional
means. A coating can be applied by spray coating, kgife



collector roll for the polyurethane as a melt blown web, as in the
preferred enbodi nent shown in Fig. 1, heating the roll provides superior
abrasion resistance for the am nate when a fluorochenm cal nelt additive is
20 included in the fiber. The surface of the nip roll in contact with the
pol yuret hane web is generally both snooth and conti nuous, however. it can
have | ands and W@%78080where pattern bonding i s contenpl at ed, ﬁgW@ o478,
this case, 25 the |ands preferably contact at | east 10% of the web. The
roll 6 in contact with the filmbarrier |layer8ts also preferably snooth
such as a steel roll. The tenperature in the nip should be such that the
pol yurethane fibers are not fused into a filmso that 30 the web retains

i ts open fibrou$ stcoattimge ardowiergMeyerabprndr ctheakdket asf ahcoRtinrews

noi sture transport gJhry Qg%g@éﬁﬁtﬁ' prbaﬁbiﬁanqkpelgﬁggetﬁeheat bondi ng

or adhesive |ayer is us t ween t ol yuret e nonwoven_web and the
barrier 35 filml MWMP@%&PPW‘@%@E&/QF&WIbﬂrrﬁﬁﬁvﬁﬂﬂ layex- or

coaéi?g lftﬁ fllr1or nﬁnﬁpggn fgxmgduhﬁﬁaﬁgg ?ﬁnu&g&b&hba n?uhfybe br ought
ot ol e <SSR A 13 B ) Btk B
97/ 00170 is surrounded by an znvention POminases1864¥8the- ogter
ey 2LSY7‘£§ NS Rudithalle ASiudVeF vaD 3C0RAT BT phikees 1Ap8
’ 17. This could be formed by creating a elongated tube
10 of the laminate with a longitudinal seam 12 and two
end seams {(not shown). The tube could surround a

15 previously formed mass of gel or the gel could be
injected into the tube at one of the seams prior to the
seam being fiﬁally sealed. The laminate could also be
formed over a rigid base and sealed to the base along a
peripheral edge thereof. The base could then be

20 provided with suitable access holes for injection of a
gel or the gel previdusly-associated with the base. The
gel height over the base is at least 0.3 cm, preferably
at least 0.75 cm. The gel filled articles could be used
as pads for use in beds, wheel chairs, bike seats, or

25 preferably wrist rests for placement in front of a
keyboard or mouse. The pad provides a smooth,
comformable surface which supports the wrist and allows
the hands to move in a generally circular area with
diameter of about 1 cm, preferably at least 3.0 cm,

30 without sliding the wrist and also permits easy movement
across the pad by virtue of its low friction value. The
pad could be formed into any suitable shape by use of
suitably formed laminate in conjunction with rigid
supports as needed.



-

pol yur et hane nonwoven and/or the barrier filmlayer. The gel filled article
can be fornmed by any conventional nmeans. As shown in Fig. 2 a nmass of gel
19 10 is surrounded by an invention |lanm nate 18 of the outer polyurethane
nonwoven web 13 and the film.barrier layer 17. This could be forned by
creating a el ongated tube 10 of the lam nate with a | ongitudi nal sean112
and two end seaf¥O{M1shown). The tube could surround a 15 p

formed mass of gel or the gel could be injected into the tube at one of the
seams prior to the seambeing finally seal ed?®The | aninate coul d al so be
formed over a rigid base and sealed to the base al ong a peripheral edge

t hereof. The base could then be 20 provided with suitable access holes for
injection of a gl or the gel previously &XMPLESed with the base. The gel
hei ght over the base is at least 0.3 cm preferably at |east- 0.75 cm The
gel fikled articles could be used as pads for use in beds, wheel chairs,

bi ke seats, or 25 XAbzesdpphResdgtance ests for placement in front of a

keyboard or nouse. The pad abeasﬂ&s xaes&r&ahae SPEKE nPéitliQxa%‘é"df @#eBs b Ch
supports the wi st éhéj aIIo t he i n a Gircul ar
area with dianeter ABY EnTaiwﬁﬁé;QEngpﬁfi?%a§t Qf &°%i t hout
sliding the w il znuiteksdapaimabkeefﬁqmlmabenenmdummrizsﬂINbrmad by virtue
of its lowfrictio SﬁgdgénghﬁYgagquy%%dﬁ%lg rgggt éiéée vé§U|&gQLe shape

by use of suitably Tormne n conjunc i On W grd supports as
needed. samples were mounted on the standard S-36 Specimen

Mounting Card and exposed to 100 wear cycles using CS-0
wheels and a 250 g load. The abrasion resistance of the .

15 sample was subjectively evaluated by noting the degree
of “pilling” and “roping” of the melt blown (BMF) web as
well as the degree of delamination of the BMF web from
the polyurethane film. )

20 Fabric Hand
Fabric hand was evaluated using a Model 211-300

Handle-0O-Meter (available from Thwing-Albert Instrument
Co., Philadelphia, PA) following the manufacturer's
suggested procedure and a 0.64 cm gap setting. The data

25 1is reported as an average of four data points, two in
the machine direction and two in the cross machine
direction. Hand data for fabrics similar to those used
on commercially available wrist rests (e.g., textured
vinyl, woven polyester (PET) fabric, and a suede-like

30 fabric) are also reported for comparative purposes.

Friction Value
The "friction value" of the laminated webs of the
invention as well as that of unlaminated BMF webs and
35 covering materials similar to those used on competitive
wrist rests was evaluated using a IMAAS Slip/Peel Tester
(available from Instruments, Inc., Dayton, OH).
Friction values of the various materials against the

rubber coated sled were determined using the test
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EXAMPLES Abr asi on Resi stance The abrasion resistance of the | am nated webs
of the invention was eval uated using a Taber Abrasion 10 Tester (avail able
from Taber Industries, North Tonawanda, NY) and a nodified test procedure

Test sanpl es were nDunted on the standard S-36 Speci nen Nbunt¥e%wéﬁ%*?
exposed to 100 WRAMMI| es using CS-0 wheels and a 250 g | oad aprasi on

reS|stance of the 15 sanple was subjectively §valuated by noting the degree
of "pilling" and "roping" of the nelt blomn MF) web as wel|l as the degree
of "del ami nation of the BMF web fromthe pol yurethane film 20 Fabric Hand
Fabric hand was eval uated using a Mdel 211-300 Handle-O Meter (avail able
from Thwi ng- Al bér t BPRIFRLRE MRRERToqeRUrss cdetrribadhPyr She oRANPTaR:

manuf acturer's suggaatédcPapeeduith eumé safipbel Myddeap tyeveraing Benedstha 25
is reported as an o] ) I rection
and two in the cro?‘!‘%négﬁ? gtc1‘-9rec1{£| Sh. Q%P%?:Hn%é@,rjor@ a%rn?@%bm m %ar to

t hose used on commmaverageyfonce|ibigrams vas rdeftermineg forekher&irsh #yp,
woven pol yester (PiBohdlr b, tAE, Suakeski kinpked ercieéfgda%é%ortﬁpo”ecj

for conparative purposes. Friction Value friction val ue”
| ami nat ed webs 18f tthe MACBIRE (ARG CXRES %Sh%%td’(ﬁeq}:rﬂ"&ﬁl naFBICHAR webs and

35 covering materi wauébnbkafabﬁwm@maedt@ntmia)aise‘d va volsérdiadly was
eval uated using a"J#%é?agiépég?g S%S (e.g., textured vinyl, woven
polyester fabric, and a suede-like fabric) are also
reported for comparative purposes.
15
‘ Tensile Strength

Tensile strengths were determined using test
specimens 2.54 cm in width and 8.9 cm in length and a
Chatillion Tensile Tester (available from Chatillion,

20 John & Sons, Inc., Greensboro, NC) which was operated
with a jaw gap of 5.1 cm and a cross-head speed of 25.4
cm/min.

BLOWN MICROFIBER (BMF) WEB PREPARATION
25 Elastomeric, nonwoven, melt blown microfiber webs
‘were prepared using a thermoplastic elastomeric
polyurethane (PS440-200, a polyesterurethane, available
from Morton International, Inc., Seabrook, NH) using a
process similar to that described in Wente, Van A.,
30 "Superfine Thermoplastic Fibers” in Industrial and
Engineering Chemistry, Vol. 48, pages 1342 et seq.
{1965) or in Report No. 4364 of the Naval Research
Laboratories, published May 25, 1964 entitles
"Manufacture of Superfine Organic Fibers" by Wente, Van.
35 A., Boone, C.D., and Fluharty, E.L. except that the melt
blowing die had smooth surface circular orifices 0.38 mm
in diameter with an L/D ratio of 6.8 and a spacing of 10
holes per cm. The die temperature was maintained at

approximately 225°C * 3°C, the primary air temperature



(avail able fromiInstrunments, Inc., Dayton, OH). Friction values of the
various materials against the rubber coated sled were determ ned using the

test WD 97/ 00170 PCT/ US96/ 06478
-10- 5 apparatus and procedures described by the equi pnment nanufacturer

wi th the sanpl traversing beneath the sled at a rate

appr oxi mat el y %ﬁggbﬂﬁ%? The average force in grans was detern1neé ? or the
first two seconds of travel. Fabric sanpl es _were tested in both 10 the
machi ne and cross machine directions. Friction values of fabrics simlar
to those used on comercially available wist rests (e.g., textured vinyl,
woven pol yester fabric, and a suede-|ike fabric) are also reported for
conparative purfos@nd PEeSEHES |Wers: 2255 hAnd Y (KPas papRE Fvewy anfbitheni ned

using test speci mengy2 ﬁiveaw&éwdishtaaaea alﬁlmaro |7%nﬁiuhga?daﬁd(lqabli$l on
Tensi l.e Tester (available from Chatillion, 20 John & Sons

Greensboro, NC) whimsh aﬁ&baGber Jihe] eltamder] Was gopexsted atcAr5MGE and the

cross-head speed of, & ﬁ% #ﬂélyg gggF Ve Tl 25

El astoneric, nonwo en!§'mér m crtg‘l ri &lwef.len &Eﬁg agﬁgeﬁg nﬁ}b

t her nopl astic el astcm%ées:@omm'etm vrs posdbioned a@pyeywaﬁﬁérhb%é-

avai | abl e fromgbrtxg 2 einCERSh | @xfE2ldid Rp, #REDARCKL Neated BSodth steel
drum for allowing temperature control of the collector

surface. The collector drum, when not heated by the

oil, generally was about 55°C (unheated) under normal
opeiating conditions. Pigment (# 0035067, a custom gray

15 pigment available from ReedSpectrum, Holden, MA in
pellet form as a concentrate in a polyurethane carrier)
was manually blended with PS440-200 resin pellets to .
achieve a final 6 weight percent pigment level before
introducing the pellets into the extruder hopper.

20 Similarly, solid flakes of the fluorochemical melt
additive were ground to a powder and manually blended
with the hot, dry PS440-200 resin pellets (also
including the pigment concentrate pellets) at the
indicated levels prior to the pellets being introduced

25 into the extruder hopper.

LAMINATION PROCEDURE
A polyurethane film (Dureflex # PS8010, a 0.025 mm
polyesterurethané type £ilm, available from Deerfield
30 Urethane, Chicago, IL) was laminated to the rough, air
interface surface (i.e., the non-collector surface) of
polyurethane BMF webs prepared as described above by
means of a heated nip roll positioned approximately 38
ém downstream from the point where microfibers impinged

35 on the collector drum. Lamination pressure was varied
by adjusting the gap between the nip roller and the
collector drum. The nip roll was alsc connected to an
oil heater to afford elevated temperature control for
the lamination process.



process simlar to that described in Wente, Van A., 30 "Superfine
Thernopl astic Fibers" in Industrial and Engineering Chem stry, Vol. 48,
pages 1342 et seq. (1965) or in Report No. 4364 of the Naval Research
Laboratories, "published May 25, 1964 entitles "Manufacture of Superfine
Organi c Fibers" wWwoofeore, Van. 35 A., Boone, C.D., and Fl uhar tpernisediossrs
except that the nelt blow ng die had snooth surface circular orifices 0.38
mmin diafreter with an L/D ratio of 6.8 and aazpaci ng of 10 holes per cm
The:di e tenperature was mai ntai ned at approximately 225[err]C [err]
3[err]C, the primary air tenperature WO 97/ 00170 .
PCT/ US96/ 06478 -41- 5 and pressure were 225[err] C and 35 KPa respectively
and the air knives were positioned with a_0 76 mmgap and a 0.25 mm

set back. The extruder was operated at ZZSM t he pol yner throughput
rate was 134 g/ hr/cm di eA|samjtels. oEhBMEowéles twaredpuepand clisivgs thesi t i oned

approxi mately 12.5- . | i +301 e th
steel drumfor all oﬁéﬁer%]gnif){e!‘r: ?{r&%ggégﬂﬁ%&o‘%dpﬁgvggf%%ﬁ%&r sur .ag’e‘%%e '
col l ector drum wheffbabithdilswneghepical | (FGepxparlidinene makt sORAEiTe

(unheat ed) undeonoisiRl1P A tiNMGeC ABEEL196E - inPUYBENPa tén® A 0G/,.028, 083t om

o concentfate In a QGFEFEHh A -daEkABPIS uhi SRERREI Fgobl bt qatia and o
PS440- 200 resin pel lisbeyamata Menctaatsi nséd Gtovwprgbarpethendxgialiriinohevel .
" before introducing mﬁep&ilrfsto%ui(&ﬁé!ﬂeﬂ%g&f%ﬁ led)%ndmem
respéctively. The fluorocarbon melt additive level was
15 varied between 0.5 and 1.0 weight percent and the
collector temperature was varied as noted in Table 1.
The BMF webs had basis weights of 110 g/m? + 5 g/m?.

Abrasion resistance data for these webs is reported in

Table 3.
20
Table 1
BMF Web Preparation
Web FC (Wt. %) Collector
_ Temp. (°C)
A 0.5 Unheated
B 1.0 77
C 1.0 99
25

, Examples 1-6
BMF/polyurethane film laminates were prepared using
the general BMF web preparation procedure and lamination
procedures described above. BMF webs used in the

30 laminates, which had basis weights of 110 g/m® + 5 g/m?,
had fluorochemical oxazolidinone melt additive levels of
0.5 and 1.0 weight percent, as noted in Table 2.
Additionally, the collector temperature was varied, as
noted in Table 2. Lamination conditions utilized in the

35 opreparation of the BMF/polyurethane film laminates are
also noted in Table 2. Abrasion resistance, friction
value, and hand data for these webs are reported in



20 Simlarly, solid flakes of the fluorochem cal nelt additive were ground
to a powder and manually bl ended with the hot, dry PS440-200 resin pellets
¢Fal so including the pignent concentrate pellets) at the indicated | evels
prior to the pellets being introduced 25 into the extruder hopper.

LAM NATI ON PROQE pol yuret hane film (Dureflex # PS8010,

pol'yest er ur et ha Jﬁ&d@’fi I m available fromDeerfield 30 U e?ﬁgﬁ"%&m
Chicago, IL) was |lam nated to the rough, alr nterface surface (i.e., the
non-col | ector surface) of polyurethane BVF webs prepared as descri bed above

by neans of a heated nip roll positioned approxinmtely 38 cm downstream
fromthe point where mcrofibers inpinged 35 on the collector drum

Lami nati on pressur82ht® dar iThe Fengdlettaapatie 958 fer R nlginateds) | er
and the col |l ector gample T mlmllyabtemaim MM @ebewi titow tiel Fh:eat er to

07100170 o | PREESLL Y Wha 1R Hhe 3ty BB web, 'S yens

A - C A series of ewporentsyaie Webmmm of tthe present Biventieparation

procedure descri beghaboypnfrdidiine Baim! e § Xy g f%zol i di none
melt additive 10 S’.‘m ary” to those de!g '%%b ‘iPth .9_ Eﬁ tégg 025, 052

(Crater et al.30 Exéﬂﬁ?’ét’Pn'e)?é@ptthFhé?mt‘P%tedl%I?anm?ﬁa 4 are lncluded in
Table 3 for both the machine direction (MD) and cross

direction (CD).

Table 2
15 BMF/ Polyurethane Film Laminates
Example # | FC (wt. %) | Collector | Nip Roll Nip Roll
T . {° . (® Press.
B emp. (°C) | Temp. (°C) (ka/cm)
1 0.5 Unheated 116 2.09
2 - 1.0 Unheated 110 1.86
3 1.0 Unheated 116 2.09
4 1.0 71 110 0.52
1.0 77 - 81 99 0.23
6 1.0 93 99 -




| socyanate reactants used to prepare the oxazolidi none were
Clerr]F[err]SOerr]N (CHerr]) CHerr]CHCHerr]A)OHd and CCNClerr]H err],
respectively. The fluorocarbon nelt additive |evel was 15 varied between
0.5 and 1.0 wei ght percent and the collector tenperature was varied as
noted in Tabl e yoéhenRVF webs had basis weights of 110 g/ ni er pdTSe6/06478
g/merr]. Abrasion resistance data for these webs is reported in Table 3.

20 Table 1 BMF Wb Preparation Wb FC (Y4~ %9 Coll ector Tenp.
([err] O A 0.5 Unheated B 1.0 77 C
1.0 99 25 Exanples 1-6 BMF/ pol yurethane film | am nates were

prepared using tghe general BMF web preparagijwie @ ocedure and | am nation
procedures described above. BV awelsioserbdizthhce 3PropéttiadsLs, which had
basis weights of 110 g/nferr] 5 g/nferr], had fluorochenm cal oxazolidi none
melt additive | evelWels/fExamplefdABrdsiv] Wesiptaned ], FrAcUioncpHand [allensile
Addi tionally, the colledtor tegnperature was vari ed, maluetell in aBkeergth
Lam nation conditipns utali zed | hoote signifépamiat jon of the} - -
BVF/ pol yur et hane fj I m | aninatgs zoping sxf tbeeBMFn|Tabl e 2. Jbrasijon
resi stance, frictigpn.yalue, a[fi hand dxed for thede webs arb repdrted in
B Good, minor roping - -
of BMF the web
[ Good, minor roping - - T
of BMF the web
1 Poor, significant - - -
roping of the BMF
— web
Poor, significant - - -
roping of the BMF
web
3 Poor, significant - - -
roping of the BMF
: web -
4 Best, minor roping 134 g 65.21 59.85 N~
of the BMF web g MD
36.67 N-
CD
5 Poor, minor roping - - -
but extensive
delamination of the
BMF web from film
6 Poor, minor roping - - -
but extensive
delamination of BMF
web from film

oof

" PET Fabric. - 175.2 g | 35.5 =
Suede-Like - 233.5 g {185. -
Fabric? . 5 g
Vinyl - 117.2 g {>100 -
Fabric? 0 g
BMF Web® - - - 24.48 N-
MD
20.34 N-
B CD
PU Film® - = - | 14.02 N~
MD
1 __]9.75 n-cD
1. A woven PET fabric similar to that used for “mouse pad” surfaces.
2. Suede~like fabric, similar to ULTRASUEDE, a fabric available
10 from Springs Industries, Inc., Fort Mill, SC.
3. vinyl coated fabric, available as NAUGAHYDE.

4. A 110 g/m2 basis weight web produc d essentially as described in
Example A except that it did not c.ntain the FC processing
aid and the gray pigment.
15 . Dureflex PS8010 film used in the preparation of the laminates of
the invention.
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Table 3. The tensile strength data for an unlam nated sanple of a

*pol yest erur et hane BMF web wi t hout the FC processing aid and the pignent
used in the BVF web conponents of the |anminates of the present invention,
t he pol yureth ' used in the lam nates of the 10 inven ﬁﬂﬂnﬁhe
| am nat e of E@ﬁ#ﬁéﬁﬂ; are included in Table 3 for both the Hgﬁﬁ)ﬁy
direction (MD) and cross direction (CD). Takle 2 15

BNF/ Pol yur et hane Fi |l m Lami nates Exanple # (M. 9% Collector Ni p Rol

Nip Roll Tenp. ([err] QO Tenp ([err]C) Press (kg/cn1) 1 0.5
Unheat ed 116 eat ed 110
1.86 3 5 1.0 The dmei&} e'I('f.bles 1-f1§emonstrate2 t@gt4w1 th the 1.0
71 110 Ps440-200. ﬁalihrethane/flho&ochemicéﬁ?oxdiblldxnoneQQ

0.23.6 3 9 9
PCT/ US96/ 06478 - %Eé%qglation ig is necessar% to h¥¥% QQ& q%§%§egbrasion

Resi stance Properdoiiectel/ tuapetturdr@reateReshai 0°e) toi prodice HRME
Tensi-l e # webs having good abrasion regigggnce (i.e., tos%ggggﬁge
10 roping). The data also demonstrate that if a collector

temperature less than about 70°C is used during the
production of the BMF web, roping cannot be
significantly reduced by utilizing higher nip roll
temperatures during the lamination procedure.

15 Additionally, nip roll pressure is a very critical
aspect of the lamination procedure, as laminates
produced with nip roll pressures significantly less than
about 0.52 kg/cm are subject to extensive delamination.
Generally speaking, the combination of low friction

20 value and favorable hand provided by the polyurethane
BMF/film laminates of the present invention make them
more preferred than conventional fabrics as covering
materials for wrist rest articles.

The oil and water repellency properties of. the

25 laminate of Example 4 were demonstrated using SCOTCHGARD
Textile Finishes - SP3010 Oil Test Kit and SCOTCHGARD
Textile Finishes - SP3011 Aqueous Test Kit respectively
(available from 3M, St. Paul, MN) and their associated
test procedures. Generally speaking, the oil challenges

30 (1-8) decrease in viscosity with increasing number while

_the surface tension of the aqueous challenges {(1-10)
decrease with.increasing'numbér as the isopropyl alcohel
(IPA) content of the challenge increases from a 90/10
ratio for challenge 1, to a 100 percent IPA content, in

35 10 percent increments, for challenge 10. Five drops of
each of the oil and agqueous challenge fluids were placed
on the test specimen and the degree which each drop was
absorbed by the BMF web after a period of 60 seconds was
noted. None of the test drops of the oil repellency



A Poor, significant

r opi ng
~ ©ood, ninor

roping of the BMF web B Good, m nor

- of BMF the web - C
ropi ng - of BMF the web 1 Poor, significant
ropi ng of the BMF web 2 Poor, significant

- roping of th 3 Poor, significant - _ropi ng, of
BIVE %VENF r opi ng 134 ¢ 65. 2 ch’gvg%’%ﬂa of

thé BMF web 4 est, mnor .
the BMF web g MD 36.67 N CD 5 Poor, m nor
ropi ng - - but extensive detanmination of the BW web from
film®6 Poor, m nor roping - but extensive del am nation of
BVF web from fid m BET, Fabriclegr : ) 175.2 ¢

35 5 Suede- Li keg ElFalfenges E-.[S JJerg .absorbedzggl ghc-b lapinate,p, | clerr]

549 corresponding to a oil repellency rating of ‘5 and none

of the drops 6f aqueous challenges 1-10 were absorbed by
the laminate, corresponding to an aqueous repellency
rating of 10.

10 _

Web D and Examples 7-9
A polyurethane BMF web was prepared essentially

according to the BHF web preparation process described
above except that an elastomeric polyurethane PS 79-200

15 from Morton International, Inc., was substituted for the
PS440-200 resin and the extrusion temperature, the die
temperature, the primary air temperature, the primary
air pressure, and the collector temperature were
adjusted in response to the lower melt temperature of

20 the polyesterurethane resin. The BMF web had basis

weights of 110 g/m® + 5 g/m? and contained 1 weight
percent of the fluorochemical processing additive.
Laminates of the BMF Web D to a Dureflex # PS8010
polyurethane film were prepared essentially accord;ng to

25 the process described for Examples 1 - 6 except that the
collector temperature was varied while the

fluorochemical processing aid concentration and the
lamination conditions were held constant.

Specific
process details for the examples are reported in Table 4
30 and the abrasion resistance for the samples is reported

in Table 5.
Table 4
PS79-200 BMF/Film Laminates
35

Web/Exampl Collector Nip Roll Nip Roll
e # Temp. (°C) Temp. (°C) Pressure
: {kg/cm)

D Unheated - -

7 54 110 1.86

8 63 110 1.86

] 71 110 1.86




Vi nyl 117.2 g >100 - Fabric[err]

g BMF Web[ err] - - 24.48 N- MD
20.34 N CD PU Filnferr] -

14.02 N MD 9.75 N-CD 1 A woven PET fabric simlar to that used for
“nouse pad” . Suede-li ke fabric, simlar to ULT

fabric avail abwgﬁl@gﬁo from Springs Industries, Inc. For%ﬂyﬁm% 3.
Vinyl coated fabric, avail able as NAUGAHYDE. 4 A 110 g/n{err] basi s

wei ght web produced essentlally as descrlbe& In Exanple A except that it
did not contain the FC processing aid and the gray pignent. 15 5.
Durefl ex PS801Q filmused in the preparation of.the | am nates of the

i nventi on. WO 97/ 00170 N

PCT/ US96/ 06478 -15- 5 ‘The, dat a_i 35?%% g dennnstrate that with
t he RS440-200 polyurethane/flu Bﬁﬁéﬂ? SIRERRGE; ?W%ﬁ% ¥ nul atlon |t i s

necessary to havs 86 SR =£
to produce BMF wqt)e' -ﬂaHB a(od abrasion e Eﬁ%ﬁﬂ?e lﬁ angg mnimze 10
roping). The datts Sosgte *fﬁi '¢ar
than about 70[err et o S sn PEPa
cannot be significant delamination
8 Good, some roping but no delamination
9 Best, minor roping and no delamination

10
The data in Tables 4 and 5 demonstrate that with

the PS79-200/fluorochemical oxazolidinone formulation a
collector temperature of about 60°C was needed to achieve
good lamination of the BMF web to the polyurethane film.

15 More preferably, the collector temperature should be at .
least about 70°C to achieve improved abrasion resistance
of the BMF web film laminate. 0il and aqueous
repellencies for the laminate of Example 8, which were

determined as described for Example 4, were 5 and 10
20 respectively.



-

significant il i zing higher nip roll tenperatures during the
| am nati on Hm Ilm I I |t|onaIIy nip roll pressure is a very critical
aspect of the lamitnhat®i o8 procedure, as—laminates prodyced with nip roll

pressures significantly |less than abbiﬁHISOoB%TkgASIBEENG subj ect to extensive
del am nation. GRe®4ithy Speaking, the comﬂ'ElpaA@)m of lfow fri chbpisesieda! ue
and favorabl e hand provi ded by the pbtyorettrame—BM++HI m | ani nates of the
present invention nake them nore preferred i conventional fabrics as
covering materials for wist rest articles. The oil and water repellency
properties of the 25 | am nate of Exanple 4 were denonstrated using

SCOTCHGARD Text gl é‘i?ﬂ?-s - SP3010 Ol Test Kit and SCOTCHGARD Textil e
Fi ni shes - SP3 1legtq'ums‘|'est Kit respectively (available from3M St.
Paul, MN) and their associated test procedures. Generally speaking, the oil

chal | enges 30 (1-8) dectgasa 'stE'é&Pﬁ:l:tﬁéﬁMet Bak%éﬁaﬁéﬁﬁc“!mﬁaﬁ@' l'e the
surface tension of the %%#eous c? eQ%g 10) .de¢rease MAtg ﬂérea5|ng
‘nunber as the i soptIRILH R CaLE rﬁjéﬁ”(uﬁf lepinate,9feAgliPter cases
froma 90/10 rati oimpermdsadle podyiretiare Mmpeayeﬂta:h&%menhsnﬁ.c in 35 10
percent incre ts ftjﬂﬁl K r.0 0 [ d
aqueous chall g!ri&]ge ??{'P?&dr vverAee %ng%& . f#ﬁm%t 4 bs%kégg?cwe% ?Iggﬁg i&%g?ee
whi ch each drop waan adseramsd diymbberlii\ﬁ:m &hhﬁr sa perdndl the 60téeconds
‘é‘,’ac% ngg?b6§(7)ge of f;he tgstthed%% %uzqcfatﬁaqxee %Iolnwm;%n QCIYas a \9019 :/181'01170

value of less than about 200 g and the fabric hand of

the laminate is less than about 200 g.

15
2. The barrier fabric of claim 1 wherein the

friction value of the polyurethane nonwoven web is less
than about 150 g.

20 3. The barrier fabric of claim 1 wherein the
fabric hand of the laminate is less than about 100 g.

4. The barrier fabric of claim 1 wherein the

fluid impermeable film layer is heat sealable.
25 _

5. The barrier fabric of claim 1 wherein the
fluid impermeable film layer and the polyurethane
nonwoven fibrous web are directly heat sealed to each
other. '

30

6. The barrier fabric of claim 1 wherein the
calendered laminate is calendered over at least 70% of
the laminate surface area.

35 7. The barrier fabric of claim 5 wherein the
barrier film layer is an elastic polyurethane f£ilm.
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-16- 5 chall : orbed by the |lam nate, corresponding to a oil
repel | ency r%{ﬂﬂﬂ"ﬂ"i”@ﬂi"ﬂﬂie of the drops of aqueous chal |l enges 1-10
‘wer e absor be ycthe Tamsnat=e, correspondi eous repellency
rating of 10. 10 Wb D and Exanpl es Tﬁ|3ASQEEWHAStBE£h§SBI\/F web was prepar ed
essential ly acgardi to the BVMF webjprep NQBD pr ocefss descgd e
except that an ’gjg{'}gﬁerl c polyureth D?a% 20015 from NDW
International, Inc., was substituted for the,PS440-200 resin and the
extrusion tenperature, the die tenperature, 2he primary air tenperature,
the primary air pressure, and the collector tenperature were adjusted in
response to the lower pelt tenperature _of 20 est er ur et hane resin.

y he pol
The BMF web had basis Hei gnthe Harrigrgfapeteof é:llla]"m‘SXg’”’hf§?+T hei
contai ned 1 wei ghipolgucethianmd ricmvoviennowebhesi < aelitr blowal wgb ahaving an
Lam nates of the BMF Wb D to a refl # PS8010 polyurethane fjilmwere
prepared essenti am"fraeecﬁ%w%%% fgﬁérpﬁ”c%?rdé‘;cﬁﬁﬁédt B Sxdfples 1

- 6 except that the collector tenperature was varied while the

fl uorrochem cal processing gi.d goncentratjion a he | am nation gonditions
were hel d constant. Sp8tifit P é:?"_?rd%PhF?E ‘?n%rcsﬁﬂ@ gxﬁ' FBs"ar®®reported
in Tabl e 4 3010ancvietagahpstyiretRgiesifabee Afdmdued SaMless tRaheporniRd in
Table 5. Table 4 PS79-200 BMF/ Fil m Lam nat es . 35

10. The barrier fabric of claim 1 wherein the
elastic laminate, when stretched by 25 percent or more,
will recover at least 40 percent and the laminate has an

15 elongation at break of at least 100 percent.

11. The barrier fabric of claim 10 wherein the
elastic laminate, when stretched by 25 percent or more,
will recover at least 60 percent.

20

12. The barrier fabric of claim 10 wherein the
elastic laminate, when stretched by 25 percent or more,
will recover at least 85 percent and the laminate has an
elongation at break of at least 150 percent.

25

13. The barrier fabric of claim 8 wherein the
polyurethane melt blown nonwoven has a basis weight of
from 70 to 150 g/m? and the film thickness is from 0.018
to 0.50 mm.

30

14. The barrier fabric of claim 8 wherein the

polyurethane melt blown nonwoven has a fluorochemical
. treatment to increase oil and water repellency.

35 15, The barrier fabric of claim 14 wherein the
fluorochemical compound is a fluorochemical
oxazolidinone.
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Wb/ Exanpl Rol | Nip Roll e # Tenp. ([err] Q)
Tem. (terrif mm il == o "0 Sheated "
=7 1.86 8 63 110
1.86 9 110 7/ 00170

PCT/ US96/ 06478 - 17 5 Table 5 AbrasipEHﬁkiggﬁg Npertles Véb/ExaqPIe
Abr asi on Resiswmolﬂ’ Poor, sighific nq ofl t he BWET

Poor, significant roping of the BVF web and S|gn|f|cant delanlnatlon 8
Good, sone roping but no delam nation 9 - 20Best, ni nor ropi ng and no
del anmi nation 10 The data in Tables 4 and 5 denonstrate that with the
PS79- 200/ f | uorochemi cal oxazolidingne formulation a collector tenperature
of about 60[erP]C was Heedetha HaxsRrEvEaRIISd OfaFiLAAR] BP Whexaid BRE web to

the pol yurethane Elhstodieddua Rschppahbd td tBeCBheséorof ateer at ure shoul d
be at | east about 7?£§r%§C:to achi eve | roved abrasi on resistance of the
BVF web filmlani RS hang, PORYONERWelkvel | encies for the | am nate of

Exanpl e 8, which were determ ned as descrlbed for Exanple 4, were 5 and 10
17. The barrier fabric of claim 15 wherein the
10 fluorochemical oxazolidinone is incorporated into the
| polyurethane fibers as a melt additive.

18. The barrier fabric of claim 14 wherein the
fluorochemical is incorporated into the polyurethane
15 fibers as a melt additive.

19. The barrier fabric of claim 1 wherein when the
‘laminate, when Taber abrasion tested, as defined herein,
does not delaminate.

20

20. A gel filled article comprising a viscoelastic
gel covered on at least one outer face by a soft
conformable barrier fabric laminate comprising a
calendered elastic laminate of a fluid impermeable film

25 layer and an elastic polyurethane nonwoven fibrous web
where the fibers have an average diameter of less than

50 pm and the outer face of the polyurethane nonwoven
web has a friction value of less than about 200 g and
the fabric hand of the laminate is less than about 200g.

30
21. The gel filled article of claim 20 wherein the
friction value of the polyurethane nonwoven web is less
than about 150 g.
35 22. The gel filled article of claim 20 wherein the

fabric hand of the laminate is less than about 100g.

23. The gel filled article of claim 20 wherein the
fluid impermeable film layer is heat sealable.
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20 respecti Cam 1. A gel filled article conprising
a V|scoeIa4J tﬂ“"l “H n at |east one outer face by a soft confornable
barrier fabrtc,c saidwubasriser fabric conpr|5|ng a cal endered elastic

| am nate of a fluid inperneable filmg i ¢ pol yurethane
nopwoven fi broys, mWherein the fil rﬁﬂy‘g %@g?&@]ggﬁi&m ng | rd

t he viscoel astic ge such t hat the ndnwove forns an exposed
outer surface of the article, and wherein tge fibers of the web have an
average dianmeter of less than 50 [err]m the“exposed outer surface of the
pol yur et hane nonwoven web has a friction value of |l ess than about 200 g and
the fabric hand of the arrg.er fabr ess_} han ahouyt 0 g. 2,

The gel f|IIedgart|cIe r ctog d 21 ﬁﬁ%&Fél r?h%i?fﬂ%Fﬁ&ﬁmvéguﬂgﬁﬁet?n;he

pol yur et hane nonmdﬂ@ndmémpegméahietﬁmdm dbyer dnd the pbeyarathanefabric hand
of the barrier fah{dng,lvgl [

| nperneabl e filmlayer 3 eat sea abI%E §99e8%1§”ﬂ%ﬁwh§e?ig Pgdéééﬁlcle of
claim1 wherein tifE uld i npernmeabl e filmlayer and the polyurethane
nonwoven fibrous web are directly heat sealed to each other; wherein the
cal endered | agi,nate is dere 70W f the |amnate surface
area: and whef8in the PPui S'ﬂﬁn:%erq'm%‘gilgaf PF cia&mpgpyﬂhé’?%et@q

4. The gel fdadlendezed i XAminztec imi n:alenﬂeral rbvtelieapotl.;aset‘ha%lebf
nonwoven web is a ty 2Rk g{bvgﬂkﬁg?g n average pol yurethane fi ber

di anmeter of |ess Jﬁ%% gghﬁerr]nt erg?ngthe pol yur et hane nelt bl own
nonwoven has a basis weight of from70 to 150 g/nferr] and the film
thickness is from 0.0186t0 ﬂaéraal éﬁld.l‘é’ﬂeEQtﬂci@G‘oP@M‘ihebbaﬂﬁeP@iﬂ tHeown

nonwoven has fl yoroche nent to.increase ojl and water
repel | ency. 5'al5 B2 rr+ﬁ§"tgfmflfq¥e§d 1% & pPlyprethane filfinerein the el astic

| ami nate, when stretched by 25 percent or nore, will recover at |east 40
percent and the |am nabq hap,anydl 93640881 cPL 83K c1aim 20 wherein the

polyurethane nonwoven web is a melt blown web having an

average polyurethane fiber diameter of less than 25 um.

20
28, The gel filled article of claim 27 wherein the

average polyurethane fiber diameter is less than 10 pm.

_ 29. The gel filled article of claim 20 wherein the

25 elastic laminate, when stretched by 25 percent or more,
will recover at least 40 percent and the laminate has an
elongation at break of at least 100 percent.

30. The gel filled article of claim 29 wherein the
30 elastic laminate, when stretched by 25 percent or more,
will recover at least 60 percent.

31. The gel filled article of claim 29 wherein the
elastic laminate, when stretched by 25 percent or more,
35 will recover at least 85 percent and the laminate has an
elongation at break of at least 150 percent.
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of at Ieas ent" The gel filled article of claim
4 wherein 'ﬂiﬁ" Htl ﬂr corrpound Is a fluorochem cal oxazolidi none,

and vvherel cal is applied to the surface of the

pol yur et hane nonwoven vveb 7. The—gel—filled article of claim 4

wherein the fluorochenical conpound is 'EI*!PBIWEGCHMSTBEEN oxazo. SRheeRNd
wherein the I SP8¥PMM cal oxazol i di none i s REPCAGERDY at ed i nt ol’#ﬂ’b &

pol yurethane fibers as a nelt additive: Fre—get filled article of
claim4 wherein the fluorochemcal is mcorp%ﬁ'at ed into the pol yurethane
fibers as a nelt additive. 9. The gel filled article of claim |

wherein the | anmi nate does’ not del am nate when eval yat ed usin

Abrasi on TesterSand a ndRli f e gt f Jpﬂflcﬁ,cb(ﬁ}'rtéCPﬁVSFvﬂ@“b?ﬂogpﬁﬁef‘ﬁe&é%npI e
to 100 wear cycles aiyﬂﬁeﬁ%{a wage! EI@ﬂd rﬁuﬁﬁ@eg haeda raul swveightt bfie

vi scocl astic gel ¢ | ast copol yne ' in a
ratio of 4:1 to 15! I 3"751%0 §{%o an% the' = {0i6R83' YOPErdh 5 1%
PCT/ US96/ 06478 20t050.5 mm. 16. The barrier fabric-of claim215 wherein the

fluorochemcal is applied to the surface of the pol yurethane nonwoven web.
17. The barrier fabric of claim215 wherein the 10 fl|uorochem cal

oxazol i di none 18 incorpdBat ¥he wed fhblediankialrané Fiath LTa¥berRip, the

additive. 18. The 6&9{:9&1&&&5 I:fel@.f bEbwh Mckioveer B8 &hflddreeheahieaical is
i ncorporated into ur et h;
EmeXt to 1ncrease 0oil and water repellency.

34. The gel filled article of claim 33 wherein the
15 fluorochemical compound is a fluorochemical
oxazolidinone.

35. ‘The gel filled article of claim 34 wherein the
fluorochemical is applied to the surface of the
20 polyurethane nonwoven web.

36. The gel filled article of claim 34 wherein the
fluorochemical oxazolidinone is incorporated into the
polyurethane fibers as a melt additive.

25 . _

37. The gel filled article of claim 33 wherein the
fluorochemical is incorporated into the polyurethane
fibers as a melt additive.

30 38. The gel filled article of claim 20 wherein

‘when the laminate, when Taber abrasion tested, as
defined herein, does not delaminate.

39. The gel filled article of claim 20 comprising
35 a oil: elastomeric block copolymer mixture in a ratio of
4:1 to 15:1.
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i5 fibers as The barrier fabric of claim1l wherein
when the |a |!ILEE I'lm mnm abr asi on tested, as defined herein, does not
del am nat e. sfirled article conpr|5|ng a vi scoel asti ¢ ge

covered on at | east one outer face by e barrier fabric

| am nat e conpr 'v?(')ﬁ‘ﬂnof‘r cal ender ed el ast dréﬁgﬁEEzt%%oém | ui d W@#}e

film25 layer and an elastlc pol yuret Hane n Hﬂdﬁ@ fibrpus we ere t

fi bers have an average di aneter of |ess tha? 50 [err]mand the outer face
P

of. the pol yuret hane nonwoven web has a fricfion value of |ess than about
200 g and the fabric hand of the lam nate is | ess than about 200g. 30 21.

The gel filled_article f aim 20 reinth |on val ue of. the

pol yur et hane n&nwoven . J§ tfﬁg‘ﬁ'egb FE2 %%tp m' 21 g‘Eﬁth‘*“:The gel
filled article of admpr&s2ﬂgwherigrdtdu@pbabrereﬁentidﬂflhhaglaﬁ1IEas£|cneless
t han about 100g. e gl £ article of claim20 wherein the fluid
I nperneable film IZ%fgr Sec ea‘-'fl 1l's:i('aéll(:é'gijbl e. WO 97/ 00170

PCT/ US96/ 06478 -21- 5 24. The gel filled article of claim 20 wherein

the ftuid inperneabl e ﬁ'anmue?]enrﬁltﬂéa ReLYSILIdBRA ANV RHetddH Qe WEb
are directly qut

al t
géi fggleg ar 1c1e comprises a wrist rest support for a
computer keypad or mouse.

42. A method for forming a soft conformable
elastic barrier fabric comprising laminating a fluid
15 impermeable film layer and an elastic polyurethane
nonwoven fibrous web, where the fibers have an average

diameter of less than 50 um, at a nip temperature of
greater than 60°C and a nip pressure of greater than
0.36 kg/cm.

20

43. The method of claim 42 wherein one roll

forming the nip is a collector roll the method further
comprising the step of forming the nonwoven web as melt
blown web on the collector roll and heating the

25 collector roll to at least 60°C.

44. The method of claim 43 wherein the collector
roll has a smooth outer surface.

30 45. The method of claim 44 wherein the nip
pressure is 0.46 kg/cm to 2.04 kg/cm.

46. The method of claim 44 wherein the collector
- roll is at least 65°C.
35
v 47. The method of claim 43 further comprising
adding a fluorochemical melt additive in an amount of
0.25 to 3.0 weight percent of the polyurethane melt

prior to melt blowing the polyurethane fibers.
- _
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410 25. The gel filled article of claim20 wherein the cal endered
laminate is cal endered over at |east 70% of the |laninate surface area. 26.
The gel filled article of claim25 wherein the 15 barrier filmlayer is a
pol yuret hane film 27. The gel filled article of claim20 wherein the

pol yur et hane nguyw; web is a nelt blown web having an aver .

pol yur et hane fiberxﬁ?gneter of lI'ess than 25 [err]m 20 28. Tﬂ§§%@¥“@?erd
article of claim27 wherein the average polyurethane fiber dianmeter is |ess
than 10 [err]m 29. The gel filled article of claim?20 wherein the 25

el astic |l am nate, when stretched by 25 percent or nore, will recover at

| east 40 percent and the | am nate has an gjongation at break of at |east
100 percent. 30. The gel filled article of claim?29 wherein the 30 elastic
| am nat e, when stretched by 25 percent or nore, will recover at |east 60
percent. 31. The gel filled article of claim?29 wherein the elastic

| am nate, when stretched by 25 percent or nore, 35 wll recover at |east
85 percent and the | am nate has an el ongation at break of at |east 150
percent. WD 97/00170 -22- 5 32. The gel filled article of claim

27 wherein the polyurethane nelt bl own nonwovery has a basis weight of from
70 to 150 g/nferr] and the filmthickness is f4q?10.018 to 0.5 mm




167 33. The gel filled article of claim27 wherein PRl

"melt bl own nonvvovegmm_mmﬂu mm cal treatnment to i nRé?WE%mPSHEET
wat er repell ency lmnﬂ d article of claim 33 erein the 18
fl uorocheni cal conpbund i's & fFuotochenical oxazolidi non@EPBACTYERNT GSIEET

filled article of claim34 wherein the f|giorochemi cal is
surface of the 20 pol yurethane nonwoven web. 36. The gel |fil g‘éar% cld ¢f
claim 34 wherein the fluorochem cal oxazolidinone is inc rpof‘zﬁ Lit tihd
pol yureth ecflbers as a nelt additive. 25 37. The gel fjlied article ai
cl aim 33 %rér-ﬂ—t he fl uorochem cal is incorporated intofthe polyurethane
fibers as a nelt additive. 30 38. The gel filled e am ez
wherei n when t he Iarpfggte .When Taber abra i an tgsted as defl ned her
does not del ani ndt & ¢ GRMPHIY & Y'sePe ?‘sé‘Féve Fovered o slgleash PpF PuteR °35
a_oi | : el g50aQBRcbifolhai bARBOLYAR Saidibifidt Pabkit c@mf)ﬁédega‘éﬁler{’deﬂedt Qashi® laninate VO
97/ 00170 / US96/ 06478 -23- 5
40. - The @Ep fluiq inpermeablec film dayver pnd 3n slastic (polyeathane Aspweyegfibrops web whesir t
el ement d 'ﬂh’ﬂg pg%)ltlé\ﬁé’a ci Q?fhv\flﬁ&?ov%d ttﬂl:%l%&lhﬁic gel $dch tﬂ‘c%&ﬁ&&dvhn‘x EBrous
article o erern

web f'orms an exposed outer surface of the artlcle and wherem the fibers of the web have an

average diameter of less.than 50 pm, the exposed outer surface of the polyurethane nonwoven
web has a friction value of less than about 200 g and the fabric hand of the barrier fabric is less

—/ than about 200 g.

2. The gel filled article of claim 1| wherein the friction value of the polyurethane
nonwoven web is less than about 150 g;
wherein the fabric hand of the barrier fabric is less than about 100 g; and

wherein the fluid 'impermeable film layer is heat sealable.

3. ' The gel filled article of claim 1 wherein the fluid impermeable film layer and the
polyurethane nonwoven fibrous web are directly heat sealed to each other;

wherein the calendered laminate is calendered over at least 70% of the laminate
surface area; and

wherein the fluid impermeable film layer is a polyurethane film.

4. The gel filled article of claim 1 wherein the polyurethane nonwoven web is a melt
blown web having an average polyurethane fiber diameter of less than 25 pum;

wherein the polyurethane melt blown nonwoven has a basis weight of from 70 to 150
g/m* and the film thickness is from 0.018 to 0.5mm; and |

wherein the polyurethane melt blown nonwoven has a fluorochemical treatment to

increase oil and water repellency.

5. The gel filled asticle of claim 1 wherein the elastic laminate, when stretched by 25
percent or more, will recover at least 40 percent and the laminate has an elongation at break

of at least 100 percent.



_10°‘ gel fi I I ed s a wist rest support for a corrputer keypad
"+ 0r nouse. ;Ni I ng a soft confor mablREREAGENIEIN FET
fabric corrprl Si fI uid 15 inperneabl e [REFDAGYELNAN 1%

é] asti c pol yur et hane nonwoven f| brous web, where the t{ipers have an e age
dianeter of less than 50 [err]m at a nip tenperaturefo glrgg[,grf]gggnan
60[err]C and a nip pressure of greater than 0.36 kg/cm |20 4 The ne
of claim42 wherein one roll forning thelnip is a col |eé
further conprising t he step of form ng the nonwoven b as nelt bl own
on the collector roll and heating the 25 collector rofT—T0 at T€ast
60[ err] C. 644. Thdheegehollledf adicki of 4Bimhdr whereinh ¢hec fhorechemical otdmpoasd ais a

ot essur o TRoEHHE] Folgingnt, anfCybortt ol BhatBheBionl o Wi o IR En ©
t he col | epbigurettahd nosweadenlwetst 65[err] C. 35 47. The nethod of claim43
9

further conprising adding a fluorochem cal nelt additive in an anount of
0.25 to 3.0 weight percent of the polyurethane nelt prior to nelt bl ow ng

t he pol yuret haneThe b@d Sfilled article of claim 4 wherein the fluorochemical compound is a

fluorochemical oxazolidinone and wherein the fluorochemical oxazolidinone is incorporated

into the polyurethane fibers as a melt additive.

W 8. The gel filled article of claim 4 wherein the fluorochemical is incorporated into the

polyurethane fibers as a melt additi\}e.

9. The gel filled article of claim 1 wherein the laminate does not delaminate when
evaluated using a Taber Abrasion Tester and a modified test procedure involving exposing the
sample to 100 wear cycles using CS-O whéels and a 250 g load; and

wherein the viscoclastic gel comprises an oil: elastomeric block copolymer mixture

in a ratio of 4:1 to- 15:1.



