- 1 METHOD FOR PREPARI NG A COATED SUBSTRATE TECHNI CAL FIELD 5 The

I nvention relates generally to a nethod for preparing a coated substrate
which is breathable but prevents the transm ssion of |iquids, including
biological Iiquids that are capable of transmtting di seases. 10
BACKGROUND Workers, primarily those in the health care profession involved
I n the treatnent and caring of individuals injured or sick, can be exposed
to biological 15 |iquids that are capabl of transmtting di seases. These
di seases, which may be . Croorgani sns, can pose
significant risks to |i+ée—a .Tbﬁdggﬁgﬁﬁﬂgbontrols are
unable to elimnate all p055|ble exposures attentlon I's placed on
reduci ng thempewgnbifl pRipfdi rect skin contact through the use of
protective cl OTAT NG that resists penetration of biological |iquids. Thus,
the wearer can be protected from biol ogical 25 Iiquids, such as bodily

| i qui ds, which potenti altke icomhiibr fébetae ycterdllyses.a GQerthed Ey=zmany
types of non- $2638:085 %0 Sl BLpoWBMLL Al 0ANTS B0 HHADGS ife aval | ab e

Whi | st non-woven 30 based materi al s prOV| reat Ity so that the
wear er may feamc*,’&ﬁFﬁrF%ﬁéiaﬁsﬁwsaan ]rir%’tlé’é’t Pﬁ%lu‘i’ﬂé’aﬁ difegiral

bi ol ogi cal | i qdigigenthattaen capdblilust theansmidtinysqiosmgds bacteria or
virus. 35 In order to provide protection and na|nta|n breathability, a

filler naX be _added to a barrier film
BACKGROUND

Workers, primarily those in the health care
profession involved in the treatment and caring of
individuals injured or sick, can be exposed to biological

15 liquids that are capable of transmitting diseases. These
diseases, which may be caused by a variety of
microorganisms, can pose significant risks to life and
health.

20 Since procedural controls are unable to eliminate
all possible exposures, attention is placed on reducing
the potential of direct skin contact through the use of
protective clothing that resists penetration of'Biological
liguids. Thus, the wearer can be protected from biological

25 liquids, such as bodily liquids, which potentially contain
diseases or viruses.

Currently many types of non-woven based material
medical gowns and drapes are available. Whilst non-woven
30 Dbased materials provide high breathability so that the
wearer may feel comfortable, they do not protect the
wearer from.biological liquid penetration and thus the

transmission of bacteria or wvirus.

35 In order to provide protection and maintain
breathability, a filler may be added to a barrier £ilm
which is then coated onto a substrate. The barrier film is




which is then coated onto a substrate. The barrier filmis - 2 nmade
breat hable by stretching the filled barrier filmto create m croporous
passageways as the barrier filmbreaks away fromthe filler. The
m cr opor ous passageways, however, make the barrier film and consequently,
the 5 coated substrate, nore susceptible to liquid penetration. The sane
technol ogy can al so be used for building, insulation in cold countries
(i.e. countries exposed to little sunlight). Currently, breathable roofing
is nmade 10 from.nhon-wo erials that are porous.. However, such
materials all @ﬁdﬁa?’ﬁfaﬁ%@fg;ﬁ SHERESRELES he ittt PaTRieh s e
roofing is reqyicede mdcaophxbixepaissggandys conddrsdbiroher 15 B0 Areksdi ngl y,
there i's a neagaho rRbAVLHE ﬁﬂ%t.ed-hesﬂﬁéés f‘ouw“%s@?é&é@é Its

0

breathability.and allows, th assage therethroug ol st ut e vapour but
prevents the W“&ﬁefhe’?‘ﬁk‘ﬁr@lf’gﬁ’a&f”ﬁﬁmﬁﬁ%‘éd g Feaseiar il us Bisvl ogi cal
| i quids that acatesipabbetoite amse shbogptilshages 1iGUAAKRRGdheathioasent
i nvention provides a method for preparing a coated substrate conprising

the steps of: 25 providing a substrate; and extrusion coati n%‘% monol i thic
| ayer of breathable po%%ﬁ“‘l?nttﬁcﬁngﬁ?%c@‘bﬁltsﬁebgdb%?ﬁ‘ diex ilging

preferred enbddismdationhsn nedhbachmtirhes (80:] rehudeseexétpskiay
monol i thic | aygrat BRABLERD) © RALUARLy! NELUON 21T db8el Qg T1 oW betveen

t wo roIIer% .
1 from non-woven materials that are porous. However, such

materials allow water penetration whereas waterproof but
breathable roofing is required to avoid leaking and
condensation.

15 Accordingly, there i=s a need to provide a coated
substrate which retains its breathability and allows the
passage therethrough of moisture vapour but prevents the
flow therethrough cof unwanted liquids, such as biological
liquids that are capable of transmitting diseases.

20
SUMMARY
The present invention provides :a method for
preparing a coated substrate comprising the steps of:
25 providing a substrate; and

extrusion coating a monolithic layer of
breathable polymer onteo a surface of the substrate,

In a preferred embodiment, the method further
30 includes extruding a monolithic layer of breathable
polymer through a T-die to flow down between two rollers
where the breathable polymer coats the surface of at least
one substrate. | |




where the breathable polynmer coats the surface of at |east one substrate.
- 3 The present invention also provides a coated or |am nated substrate
formed according to the above nethod. The present invention further
provides a 5 substrate with a nonolithic, extrusion coated |ayer of a

br eat habl e pol ynmer, wherein the breathable polyner also conprises maleic
anhydri de and acrylic ester. BRI EF DESCRLPTI ON OF THE DRAW NGS 10 15 The

i nvention is described further by way of = exanple with reference to the
acconpanyi ng draw ngs i which: Fi.gure 1 is_a schematic diagram of an
extrusion I aninator ust(@"ae tporepsreé%a%gvﬁmé’o%ﬂ SFSOUBEPYATRS i h WaES uSfice with
an enbodi ment lsmipiRdepr avkestrd ey Eorined; adiopiind tios thecabsee gediticonal vi ew
of a substrate 20 with a nonolithic |ayer of breathable polyner on a
surface of the substratg in accordance w th another enbodi nent of the
present invention; and FIodtE5hts EVerbiR PGfaPT9Y WD a substrate
25 with a fondvbstirgteaydth of demedtilthbhe eotynsionorothedubmesrr arfd & ower

surfaces of tf&eﬂ&%natfoi SCCLERRER Yhi N ANLRSL £OPAMLBNPf the
present invention. .DETAI

) DESCRI PTI.ON 3Q I'n the subjéct” specification,
except where ﬁ?énpr&ﬁﬁfe?f‘%%ﬁlﬁrg’gr&fiﬁewgs%mﬁﬂé“’t §S&RPress | anguage or

BRIEF DESCRIPTION OF THE DRAWINGS

10
The invention is described further by way of
example with reference to the accompanying drawings in
which:
15 Figure 1 is a schematic diagram of an extrusion

laminator used to preparxe a coated substrate in accordance

with an embodiment of the present invention;

Figure 2 is a cross-sectional view of a substrate
20 with a monolithic layer of breathable polymer on a surface
of the substrate in accordance with another embodiment of
the present invention; and

Figure 3 is a c¢ross-sectional view of a substrate
25 with a monolithic layer of breathable polymer on the upper
and lower surfaces of the substrate in accordance with

ancther embodiment of the present invention.

DETAILED DESCRIPTION

30
In the subject specification, except where the

context requires ctherwise dvue to express language or
necessary implication, the words “comprise” or variations
such as “comprises” or “comprising” are used in an

35 inclusive sense, i.e. to specify the presence of the
stated features but not to preclude the presence or
addition of further features in various embodiments of the




necessary inplication, the words "conprise” or variations such as
“conprises" or "conprising" are used in an 35 inclusive sense, i.e. to
specify the presence of the stated features but not to preclude the
presence or addition of further features in various enbodinents of the - 4
i nvention. It nust be noted that, as used in the subject specification,

the singular forms "a", "an" and "the" 5 include plural aspects unless the
context clearly dictates otherw se. ThuS, for exanple, reference to "a
substrate" includgs a single substrate, as well as two or nore

substrates; afdt'§8-#8Pth. 10 A coated substrate is prepared by providing a
substrate and extrusion coating a nonolithic |ayer of breathable polyner

ont o asurface of he sbsied! Be Thead'aly be ASCOTl Nhd Qubliecpr esen

i nvention 15 may substrate conventional used 1n protective

garnents and FF?CF Rﬁat “4|¥hFh§188H§??LEﬁFWﬁ1“Fndusﬁ?y andy | §hgf| e

subst r at es5i ndrnededebpluzale aspleciecasdass | she kbRtted &Dearxin-ditares

substrates suchyas,fallifssg, &%Qegggﬁ% (¥Eﬂ§g%ghg £ KT a;t eveneers,
a

wood or 20 cellul.ose composi’tes, ‘or s etic |Ins Si s gl ass
fiber mats, WORENCAESr P cEHRd SPREtFRkR: Fhartldr AP HER-POVERFS as used
herei n refers sbs&rastabstamal esoh&erf.a structure of individual fibers or 25
threads, that are interlaid, but not in a regular, repetitive nmanner as in

a knitted_fabric. Non- moven substrates are particularly preferred in the
present 19 A coated substrate is prepared by providing a

substrate and extrusion coating a monoclithic layer of
breathable polymer onto a surface of the substrate.

The substrate according to the present invention
15 may be any substrate conventionally used in protective
garments and the like, or in the construction industry.
Suitable substrates include, but are not necessarily
limited to, non-woven substrates such as Fabrics,
paperboard, chipboard, kraft paper, veneers, wood or
20 cellulose composites, natural or synthetic films, foils,
glass fiber mats, woven fabrics, and the like. '

The term “non-woven” as used herein refers to a

substrate having a structure of individual fibers or

25 threads, that are interlaid, but not in a regular,
repetitive manner as in a knitted fabric. Non-woven
substrates are particularly preferred in the present
invention because non-woven substrates are widely used in
protective garments and insulation material due to their

3C soft and flexible nature. A particularly preferred non-
woven substrate for the present invention is a

polypropylene (PP) non-woven substrate.

The breathable polymer comprises polyether-
35 polyamide block copolymers. It is mixed with maleic
anhydride and acrylic ester (ethylene base) to improve its

adhesion and melt strength. Polyester based polymer is




I nventi on because non-woven substrates are widely used in protective
garnments and insulation material due to their 30 soft and flexible nature.
A particularly preferred non- woven substrate for the present invention is
a pol ypropyl ene (PP) non-woven substrate. The breathabl e pol ynmer conprises
pol yet her- 35 pol yam de bl ock copolyners. It is mxed with nmaleic

anhydri de and acrylic ester (ethylene baée) to inprove its adhesi on and
melt strength. Polyester based polyner i3 = 5 5 also able to provide
breathability. The ppl yether-pal yam de bl ock copol yners have the follow ng
gener al strucFﬂF@:agk?[§°:Pf°YPﬂ9C?FE?¥9ﬁhil1HY'11 0 0 where PAis an

al i phatic polyam de "hard" block (Nylon 6 or Nylon 12, for exanple), and

PE is a pol yether "sof tm %gg. I xi de r

poly(tetrameth |ene,oxf§§§9°?ggﬁgiéfﬁﬁ _E$%6§£§?% iﬁ%ﬁﬁﬁ?e5?o9ﬁﬁé the
mechani cal st FENGPKINT FRPGRE S&FESBRERKs al | ow noi sture vapor

transm ssi®n. The term "breathable polyner"” is used herein to 15 nean that
the | ayer of breathabl g ¢-s—spbstgniiglly. p viougrto |iquids, but
is highly perneable to noisture |} vapor. used hereid} "liquids" are

di stingui shed from vapors and J%ses I n @Eat | i qui ds have typical easy
flowability characteristics wwth little or no tendency to 20 di sperse
whereas vapors are in a gaseous state or are suspended in a gaseous state
and are readi Whedesparsedcn aliphatic polyamide “hard” block (Nylon 6

or Nylon 12, for example), and PE is a polyether “soft”

10 Dblock (poly(ethylene oxide) or poly({tetramethylene oxide)
for example). The hard blocks provide mechanical strength,
and the soft blocks azllow moisture vapor Lransmission.

The term “breathable polymer” is used herein to
15 mean that the layer of breathable polymer is substantially
impervious to liquids, but is highly permeable to moisture
vapor. As used herein, “liquids” are distinguished from
vapors and gases in that liquids have typical easy
flowability characteristics with little or no tendency to
20 disperse whereas vapors are in a gaseous state or are
suspended in a gaseous state and are readily dispersed.
Obviously, vapors may become li¢uidified with the

application of sufficient pressure.

25 Maleic anhydride and acrylic ester are added to
the breathable polymer to enhance the melt strength and
bond strength of the breathable polymer, when in molten
form, to the substrate being coated. The maleic anhydride
provides heat stability whilst the acrylic ester provides

30 pblar surface for adhesion.

One embodiment of the coated substrate may be
prepared utilising equipment such as the extrusion
laminator illustrated in Figure 1.

35




Qovi ously, vapors may becone liquidified wwth the application of
sufficient pressure. 25 Maleic anhydride and acrylic ester are added to
t he breat habl e pol yner to enhance the nelt strength and bond strength of
t he breat habl e pol yner, when in nolten form to the substrate being
coated. The nml eic anhydride provides heat stability whilst the acrylic
ester provides 30 polar surface for adhgsion. One enbodi nent of the coated
substrate may be prepared utilising equfpment such as the extrusion
| am nator illustrated i e 1. 35 -, 6 The extrusion |am nator as shown
in Figure 1 conprises et? :E%P"F‘é?% rinptappenshewy Sufdoraeed 26, 27
f rom opposi t e c@PpEsdspanfeaed mitlerderl 2R Nhdricht feedssbiss tattes: 26, 27 are
brought t oget Fetbm Sgi@&i@é Qilg:@ec't%orrlsa-Lé ,I&qlé@ o34 gHLde gl lers 24. The

I e

exits th In nolten form is

br eat habl e pol ngr?
| ani nat ed and %’g‘é‘%@ eﬁe%@ve &fr Reeushy Yqpetdamst Fubetratss 26 ispefore the
substrate 26, alFcafiddbatanchajiiclepobyiers 28. @hict basathablylmisheet 34. 10

The substr at es28§,, aﬁlgﬁye,g_e;st eat edspLi 94 1tnp§l ‘B%EEU?BBQ coating with the

br eat habl e po enhance adhesi on. re-treathent is usually

I
perforned if &%&B??f‘ﬁt%ﬂd RFS35E 9 BREREE D SHfacRst RE BheTHRETEtSS| yner 28,
or if a substat @7hhefore dihes smbateatac?gy .27Aapd ppeatyiishe fcBPher

non-woven subgler aketi §s 20 SXRYTY enobraggubstrate with a

i¢
The substrates 26, 27 may be treated prior to
extrusion coating with the breathable polymer 28 to
enhance adhesion,
15 Pre-treatment is usually performed if a substrate

is not compatible with the breathable polymer 28, or if a
substrate has a low surface energy. A polypropylene (PP)
nen-woven substrate is an example of a substrate with a
low surface energy. A typical pre-treatment used in the

20 art of the invention is “corona treatment”. Corona pre-
treatment increases the polar surface energy of the
polypropylene (PP} non-woven substrate so that a physical
bond can be formed when the breathable polymer 28 is
coated onto the surface of the polypropylene (PP} non-

25 woven substrate.

The breathable polymer 28, which is supplied in
solid pellet form, is poured into a hopper 25 on the
extruder 23. The breathable polymer 28 is heated and

30 subjected to pressure to create a molten polymer bonding
material 28 which flows down through the T-die 30 to coat
the moving substrates 26, 27. The breathable polymer 28,
when in molten form, penetrates and anchors into the
substrates 26, 27 thereby producing a strong bond between

35 the molten polymer bonding material 28 and the substrates
26, 27. The T-die 30 produces a continuous and elongate
film of molten polymer bonding material 28 that spans the




| ow surface energy. A typical pre-treatnment used in the 20 art of the

I nvention is "corona treatnent”. Corona pre- treatnent increases the polar
surface energy of the polypropylene (PP) non-woven substrate so that a
physi cal bond can be forned when the breathable polyner 28 is coated onto
the surface of the pol ypropyl ene (PP) non 25 woven substrate. The

breat habl e pol ynmer 28, which is supplied+in solid pellet form is poured
into a hopper 25 on the extruder 23. The breathable polyner 28 is heated

and 30 subj ectgdid0 R £§sU reat,e a ten polynmer ponding _ naterial
28 which flows down t hro%gﬁ&t’%%a%e(ﬁ 3%302?8‘1‘%0%3& ttﬁg ‘ﬁ%\%"?ﬁ; LF&§CPat es 26,
27. The br eat 7% foFyRefudstratfreR 6 n2#pl ten form penetrates and anchors

into the substrates 26, 27 thereby producing a strong bond between 35 the

nmol t en pol ymer bondi ng i.aly 4,2 d the substrate 26, 27. The T-die 30
produces a _conti nuous aﬁ?% o%glalﬁe% %?i F?ﬁ‘g?l%ﬁhé-%&ﬁ%ﬂ}%‘?r b2tt?n(5"|°ﬁ mat eri al
28 that spans e ShRgef oF laminatiest sabetrate 7 ato tbeasutfrcemfi tbesur f ace
area of the suhsilleat ¢améfialdly GHddr kakl861&h ¢RRLRhABIENL 1Bk MBlger to

cool 5 the coat [ t ed bstrate 34 at, the _surface of the roller

i medi at el y afa:'fsg(rlp?’%égrafo F%Fle I}Ztg}%gﬂfgé;g%?%é’zgv'ié apbtteP et ween t he

substrates 26¥AAerA3d| pprbires pusissare3agappst cdhepobsdlr cobbmy 88t tohe chil |
roller 31 to HiixlyyppesssSthdeRAledrolahitd il edbaubateate 24 a5 st is 10

ol lor 3200 HRanebEBaTHaY PSR estre SheFTad budhrorBEth iut o Bt een
the nolten pol3fifer Sipdfemageehktest i32 opgthadeeatisst oat dsm2eate¥. The mal eic
substrate 34 helps adhesion between the molten polymer
bonding material 28 and substrates 26, 27. The maleic
anhydride and acrylic ester, which is included in the
15 composition, further enhances bond strength. The coated or
laminated substrate 34 is then wound onto a take-up roller
33.

The resulting laminated substrate 34 is
20 dillustrated in Figure 3, and comprises a layer of
breathable polymer 28 sandwiched between ‘two cuter layers
of substrate 26, 27.

If it is desired to only coat the surface of a
25 single substrate, a2 second substrate is not fed from feed
roller 22 to the extruder 23, The resulting coated
substrate 34 will comprise a layer of breathable polymer
28 coated on a surface of a substrate 26 as illustrated in

Figure 2.
30
The adhesion strength of the breathable polymer
28 coating on the surface of the substrate can be
optimized by optimizing certain process factors.
35

Coating thickness also plays a part in the




anhydride and acrylic ester, which is included in the 15 conpositi on,
further enhances bond strength. The coated or |am nated substrate 34 is

t hen wound onto a take-up roller 33. The resulting |am nated substrate 34
is 20 illustrated in Figure 3, and conprises a |ayer of breathable

pol ymer 28 sandw ched between-two outer l|ayers of substrate 26, 27. If it
Is desired to only coat the surface of _.a, 25 single substrate, a second
substrate is not fed fron1feed rol | er 3 to the extruder 23 The resulting

coat ed substr er of bre thabl e mar 28 coated
on a surface gafﬁ 1°Bsf n%% Z‘E’ % I’#‘f]éﬁ%"f%d’q eFF‘ﬁﬁ?l:f Bhigdamsg adhesi on
strength of tRE &I@&f&ha%le Pl yvesr 28281itbataryy Glepehdisgrémameferiche
substrate can s oEpthal gsskdy RPN o |G EOCTE Sl ACIONS 35

Coati ng thickness aI | a the - adhési on strength. The
t hi ckness of t %‘ fonor Fh ‘I"}éi%%r"r&f Pﬁ?ﬁ‘ﬁ’f% é‘%&ﬁ&ﬂﬁ?"’?g’% vary,
dependi ng én t3sfhesign. u%ec'eﬁltftl#m ceagbt sfibd? r gt=m 34. aBoeoald ng;raneu@ht of

10 gsm or nNDhfbdeS prheeebnie, nirﬁi & 2BLeihe "RifhAl Qngqug Fglhesd érP
coating wei ght_ of 20 gsm i out 30 gsmis nore preferable, and a coat| ng

wei ght of abodt® Sfopﬁg f?bf‘?mst preferable. The resulting breathable
pol ymer layer 28 is 10 substantially inpervious to the transm ssion

t her et hr ough The resulting breathable polymer layer 28 is
10 substantially impervious to the transmission therethrough
of any liquid such as water, biological liquids or bodily
liquids, but has a molecular structure which allows the

passage of moisture vapor therethrough.

15 The monclithic layer of breathable polymer coated
on a substrate 26, 27 also exhibits a high moisture vapor
transmission rate (MVTR), without pexforating and
stretching either the breathable pclymer layer or the
substrate or making micro-pinholes.

20

The monolithic extrusion coated breathable
polymer layer of the cocated substrate 34 according to the
present invention provides the final product, whether it
be a garment, such as sports garments or medical

25 garments, garments used in electronic industries (i.e. to
be used in a clean room) or building insulation, with an
impervious barrier to liquids.

EXAMPLES
30

The present invention will now be described with
reference to the following non-limiting Examples.

In the examples, ASTM ES6 “Test Method for Water
35 Vapor Transmission of Materials” is the industry test for
testing the rate of water vapor transmission through
materials, wherein “WVTR” refers to Water Vapor




of any liquid such as water, biological liquids or bodily 1liquids, but has
a nol ecul ar structure which allows the passage of noisture vapor

t her et hrough. 15 20 The nonolithic |ayer of breathable polyner coated on a
substrate 26, 27 also exhibits a high noisture vapor transm ssion rate
(MVTR), wi thout perforating and stretching either the breathable polyner

| ayer or the substrate or naking m cro-pinholes. The nonolithic extrusion
coat ed breathable polyner |ayer of the Ttoated substrate 34 according to
the present jnventjon provides the final product, whether it be a

gar ment, suchTRRP¥pIteyFatent Teorfaddvéas sxamprisrvese garnbad sotsed in
el ectronic i ndustgiesiditest.to be used in a clean roon) or building
insulation, with an inpervious barrier to |liquids. EXAMPLES 30 The present
invention will now be described with reference to the follow ng
non-1imting Exanpl es. I thRecssmmifises "9ABTM £98 uiids ofVpehserEmentiat er 35
V?por Transm gehotind dvhs Gd’di@h&"pézﬁ dhes iqm%ahrméﬁysw\r/tﬁ%esag?g the rate
of water vapo n si.on_through materi al s, erein " "refers to

Wat er Vapo? T g%é%iérs%%unarﬁa ée.te"l-'he foll owi ng exanpl es were carried out
using this test. In the exanples, "gsm is a unit of neasurenent denoting
the wei ght pegxangPeof non woven substrate as 5 grams / square neter

Composition of breathable polymer:

Component Anount
Maleic anhydride 2bout 1-2%
10 Acrylic ester 2bout 2%
Polyether-polyamide material |Zbout 70%
Ethylene About 26%
Procedure;

20gsm breathable polymer was coated onto a
18 surface of 30gsm polypropylene (PP) non-woven substrate
using the extrusion laminator process as described above
to produce a coated substrate as illustrated in Figure 2.

Results:

According to ASTM E96, the ceoated substrate, when
20 tested, had a WVTR value of more than 1000g/m?/day.

The coated substrate also had a hydrostatic head

pressure of more than 100am (RATCC 127). ARTCC 127 is a
test method to evaluate hydrostatic head pressure.

ExamEle 2

25  Composition of breathable polymer:




Exanple 1 10 Conposition of breathable polynmer: Conponent Anount Ml eic
anhydri deAbout 1-2% Acrylic esterAbout 2% Pol yet her-pol yam de mat eri al About
70% Et hyl eneAbout 26% Procedure: 20gsm breat habl e pol yner was coated onto a
15 surface of 30gsm pol ypropyl ene (PP) non-woven substrate using the
extrusion | am nator process as descri bed above to produce a coated
substrate as illustrated in Figure 2. “Rci%uLts: According to ASTM E96, the
coated substrate, when 20 tested, had & WTR val ue of nore than

10009/ n2/ day. Th %oat éd_substrat e at so fad—a-fiydrostatict—tead pressure of
nore than 100cm (ARFECTERZ). AATCC 127 is a te8F°Wefhod tol eval uate
hydrost ati ¢ head |pfadssiar enhipdaigeg e 2 25 Conposi kbeat aof-d% eat habl e pol yner:

- 10 5 Conponent:,qlg@iﬂficl\/gg;géﬁ aphydrl deAbout \\g\\%%{z@% [TC ester About 2%

2004 I+ K

Pol yet her - pol yam [de—Tatertat-About—r0% Et-hyt-ene ZeY%-Preg¢edure: 20gsm
br eat habl e pol yngrE i dsemadenial | About 70%
5 Ethylene About 26%

Procedure:

20gsm breathable polymer was sandwiched between
the surface of a 20gsm polypropylene (PP} non-woven
substrate and the surface of a 30gsm polypropylene (PP)
10 nen-woven substrate, and pressed therebetween, using the
extrusion laminator process as described above to produce

a laminated substrate as illustrated in Figure 3.

Results:

According to ASTM E96, the coated substrate, when
15 ' tested, had a WVTR value of more than 1000g/m’/day.

The coated substrate alse had a hydrostatic head
Pressure more than 100cm (AATCC 127).

The breathable substrates are impervious to
liquid, blood and cther fluids, which potentially contain
20 diseases or viruses.

The coated substrates of the examples were also
subjected to other standard tests such as ASTM F1670 and
ASTM F1671 and ASTM F23 (Draft), and passed all of these
tests.

25 ASTM F1670 - standard test method for resistance
of materials used in protective clothing to penetration by
synthetic blood.

ASTM F1671 - standard test for resistance of




the surface of a 20gsm pol ypropyl ene (PP) non-woven substrate and the
surface of a 30gsm pol ypropyl ene (PP) 10 non-woven substrate, and pressed
ther ebetween, using the extrusion |am nator process as described above to
produce a Iam nated substrate as illustrated in Figure 3. Results:
According to ASTM E96, the coated substrate, when 15 tested, had a WTR
val ue of nore than 1000g/ nR2/day. The coated substrate also had a
hydrostatic head pressure nore than 1'007c3m"(AATCC 127). The breat habl e
substrates are |rrper\i| ous to |liquid, blood and other fluids, which
potential |y cSRSTA2150t0) Renataetapnyby isbeod-hrrneons hogems tiaxt @seof t he
exanpl es wer e wiltdo elsgbpeet od Madeati btk . St andard tests such as ASTM F1670
and ASTM F1671 and ASTM F23 (Draft), and passed all of these tests. 25
ASTM F1670 - standard test nethod for resistance of materials used in
protective clothing to PETRAFICEEN Bhye coagarbtsubsbrabe. oASHY BrGEent
standard tést imentdsnspacesdni a- waiernaaﬁémﬁlisrah@m@gs%ﬁaﬂw d¥ at

bl ood- bor ne pqteggge@gefsym%ﬁ_f % Hegelas or‘r%r 1?8 Eé@ /\sﬂh{Accordl gly, the

coated substrate of the prese I nven &Yy o
transnmi ssi on M&E EFEE‘F‘?FJ%%%tatséeagihn@%&yg/m#éﬁm ably at |east 800
g/ m2/ day, and nore preferably at |east 1000 g/ n2/day. \Werein the

foregoing description rﬁﬁégéigp%hga§oregoing dEScfiption reference has

10 been made to specific component or integers of the
invention which known equivalents then such equivalents
are herein incorporated as if individually set forth.

Although this invention has been described by
15 example and with reference to possible embodiment thereof,
it is to be understood that modifications or improvements

may be made thereto without departing from the scope of
the invention.




10 been made to speci fic conponent or integers of the invention which known
equi val ents then such equivalents are herein incorporated as if
i ndividually set forth. Although this invention has been described by 15

exanple and with reference to possible enbodi ment thereof, it is to be
understood that nodifications or inprovenents nmay be made thereto w thout
departing fromthe scope of the inventigp. - 12 5 CLAIMS: 1. A nethod for

preparing a coated substrate (34) conpri§ing the steps of: providing a
substrate (26)gr2A8y. €xtrusion coating a nonolithic |ayer of breathable
pol ymer (28) O‘rrt"U"'a“surface of the substrate (26) 10 2. A nethod as
claimed in claiml, further conprising the step of addi ng mal ei ¢ anhydri de

and acrylic ester to thembtradhab g YR g %angel L:" strength
and bond streng&ﬁ%gf ltnhet reat habl e ymer (28 onto e surf of t he
substrate (26) TR rebndatRR %‘Tal med in claiml or claim2, wherein
the substrate (26) is nercwbeEry al subsiehbed(26) claidred in claim 3,

i ncl udi ng 20 sel ecti ngetglagugggh\@m Qsﬁg%ﬁgﬂlgnl E,grgggup consi sting
of fabrics, Qﬁ‘ boarg,lzEf kra paper venee wood or cellul ose

conposi t es, 3f| i I‘t’r’§:° F‘oFP%fa‘Q? £fs Hhehspbghrate woven
fabrics. (26)

10 2. A method as claimed in claim 1, further
comprising the step of adding maleic anhydride and acrylic
ester to the breathable polymer to enhance the melt
strength and bond strength of the breathable polymer (28)
onto the surface of the substrate (26) .

15
3. A method as claimed in claim 1 or claim 2,
wherein the substrate {26) is non-woven.

4. A method as claimed in claim 3, including

20 selecting the non-woven substrate from tHe group
consisting of fabrics, raperboard, chipboard, kraft paper,
veneers, wood or cellulose composites, natural or
synthetic films, foils, glass fiber mats, woven fabrics.

25 5, A method as claimed in claim 4, wherein the non-

woven substrate is a polypropylene (PP) non-woven
substrate,.

6. A method as claimed in any one of the preceding

30 claims, wherein the breathable prolymer (28) comprises a
polyether-polyamide block copolymer or polyester based
polymer.

7. A method as claimed in claim 6, wherein the
35 Dbreathable polymer (28) comprises at least 70% polyether-
pelyamide/polyester block copelymers.




25 5. A nethod as clained in claim4, wherein the non- woven substrate is a
pol ypropyl ene (PP) non-woven substrate. 6. A nethod as clained in any one
of the preceding 30 clains, wherein the breathable polyner (28) conprises
a pol yet her-pol yam de bl ock copol yner or pol yester based polynmer. 7. A
method as clained in claim®6, wherein the 35 breathable pol yner (28)
conprises at |east 70% pol yet her- pol ygn_;j de/ pol yester bl ock copol yners. -
13 8. A rmethod as claimed in claim6 orttlai m 7, wherein the breathable

pol ymer corrprieses about_ 20% to about  30% et h)il ene. 5 9. A nethod as
claimed in any one of thé$Hecedrnglaired i Sladruli oy aRi™d about 0.5%t o
about 3. 0% malwhegeianhierbxba ttakileepbl gas h addmpriekymeboutd 20%A gt hod as
clainmed in any\iRRe gb%tg&i{)jé;;ee'di ng 10 clains, including addi ng about 1%
to about 3% acrylic ester to the breathable polynmer. 11. A nethod as
clainmed in any one of the preceding clains, wherein the nonolithic |ayer
of breathabl e $ol ynrer Abndtadnasncladped eih ahd. ofenBf hekk gradeaiingd i n any
one of the pr i ; i furd.her rd sdgng. th e r.e-treating
the substrat 261%3&6:1{%?2%{){&%!6&%” glré(r:dtelggdﬁfe;%:;%nd 0 * t °ea'§?§%t %é@% éﬁpazl'(?lﬁol ymer
onto the surf&EYGFifRete g Paeatheblemylymexr. A nethod as clained in
claim12, wherein the pre- treating perforned is a corona pre-treatnent. 25

14. A nethod asp .Cl ai nechin{é% ggecgguﬁgﬁ‘\ 0 %%gvdlcvgg of the preceding
10 claims, including adding about 1% to about 3% acrylic
ester to the breathable polymer.

i1. A method as claimed in any one of the preceding
claims, wherein the monolithic layer of breathable polymer
15 has no micropores.

i2, A method as claimed in any one of the preceding

claims, further comprising the step of pre-treating the

substrate (26, 27) to enhance adhesion of the breathable
20 pqumer onto the surface of the substrate (26, 27).

13. A method as claimed in c¢laim 12, wherein the pre-
treating performed is a corona pre~treatment.

25  14. A method as claimed in any one of the preceding
claims, including extrusion coating one surface of the
substrate (26) to produce a coated substrate (34).

15. A method as claimed in any one of the preceding
30 claims, including extrusion coating a plurality of

surfaces of the substrate (26, 27) to produce a laminated
substrate (34).




clainms, including extrusion coating one surface of the substrate (26) to
produce a coated substrate (34). 15. A nethod as clainmed in any one 'of the
preceding 30 clains, including extrusion coating a plurality of surfaces
of the substrate (26, 27) to produce a |lam nated substrate (34). - 14 16.
A nmethod as clainmed in any one of the preceding clains, wherein the coated
substrate (34) has a water vapour transni ssion rate of at |east 500

g/ n2/day. 5 17. A nethod as cl ai ned iﬁ'iﬁ;'one of the preceding clains,
wherein the c %ted substrate %24) has. a water vapour transm ssion rate of
at | east 800 3 2/ day. PLEStRe Fﬁoﬂlaai‘é“etq dPneBYi pranst dite ererRéipgecedi ng
10 cl ai ns, wheleimsi hehaasiredheubsated esuiddraltas (34)ahes a apeh

transm ssion ¥ f 0 | @/ as clainmed in any
one of the prg%%gF%gteé?éﬁﬁﬁ?io ggggHg$ﬁ§9é€§%§d5gﬁg§%g2%é (34) is
substantially 15 inpervious to transm ssion therethrough of liquid. 20. A
met hod as 6l aitfed i n any mvhoaf akhelﬁn&(tﬁdjnnﬁnbeﬁén& whe pRicketiifigl | qui d
is a biologic ui %gg n t.iin 20 A nmet hod as
claimed in anasllg%}engofgh ret?lgdlgnagéé é‘msua\%eq ﬁaﬁ% coa%eﬁ substrate
(34) is used P@P°“5uFF%H?ﬂ}%%%9&I§F Bnof 2 Apask ﬁﬁPh@ﬂnd§a&Ialned in any
one of the preceding clalns mhereln the coating weight of the nonolithic
| ayer of bregghable p 8L LPadled §3°0nOofE br e 20RO,

clainmed in_any _one of t e prec
10 ‘claims, wherein the coated substrate (34) has a water

vapour transmission rate of at least 1000 g/m°/day.

19, A method as claimed in any one of the preceding
claims, wherein the coated substrate (34) is substantially
15 impervious to transmission therxrethrough of liguid.

20. A method as c¢laimed in any one of the preceding
- claims, wherein the liguid is a bioclogical liguid capable
of transmitting disease.

20
21, A method as claimed in any one of the preceding
claims, wherein the coated substrate (34) is used forx
building insulation.

25 22. A method as claimed in any one of the preceding

claims, wherein the coating weight of the monolithic layer
of breathable polymer (28) is at least 10 gsm.

23, A method as claimed in any one of the preceding

30 claims, wherein the coating weight of the monolithic layer
of bxeathable polymer (28) is about 10 gsm to about 30
gsm.




30 clainms, wherein the coating weight of the nonolithic |ayer of breathable
polymer (28) is about 10 gsmto about 30 gsm - 15 24. A nethod as
claimed in any one of the preceding clains, wherein the coating weight of
the nonolithic |ayer of breathable polynmer (28) is about 20 gsm 5 25. A
met hod as clained in any one of the preceding clains, including extruding
a nonolithic layer of breathable polyner. (28) through a T-die (30) to flow
down between two rollers (32, 31) whet €' e br eat habl e pol ymer (28) coats
the surface of, at |east_one substrate (26, 27). 10 26. A coated or
| ami nat ed sub€frate (34} THHMASH 2SaBidinrddn gwhenfreeficthoPRaPPISRE of the
precedi ng cl ailedms]5wBErein sthisidoateng 2Peight) i theam8REDL£Xid Gay@xt rusi on
coated | ayer Qe %rgé%ﬁ%ﬁfé'ﬁb{xﬂféﬂg&sﬁ2§2’aﬂ£hr‘%d“ the breathable polymer

[ e ride ic d5ter.

(28) also conprises malelc an and acrylic 20
5 25b. A method as claimed in any one of the preceding

claims, including extruding a monolithic layer of
breathable polymer (28) through a T-die (30) to flow down

between two rollers (32, 31) where the breathable polymer
(28) coats the surface of at least one substrate (26, 27).

i0
26. A coated or laminated substrate (34) formed
according to the method of any one of the preceding
claims.

15 27. A substrate (26, 27) with a monolithic, extrusion

coated layer of a breathable polymer (28), wherein the
breathable polymer (28) also comprises maleic anhydride
and acrylic ester. . -

20




