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£57] ABRSTRACT

A coated srticle comprises & substantially continuous,
tmaistura vapor permeable coating of hydrophobic pel-
vmar joined to one side of a sheet of microporous mate-
rial comprises & matriz consisting essentially of linear
ulirehigh molecular weight palyolefin, a large propar-
tion of finely divided, water-insoluble silicepus filler,
and interconnecting pores.

31 Claims, Mo Drawings
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was conducted wing Procedure B (upright) and using
Prozedure BW (Inverted).
The Mullen Hydrostatic and MY TR values obtained
and the washing/drying history are summarized in
Table IX.

TABLEIX

3

26

We claim:

1. A goated erticle which is substantially imperme-
able tg liquid water and permeable to molsture vapor,
said article comprising:

{a) a shest of microporous material having generally

Mullen Hydroktatic wod MY TR Propertlas
of Coated Laminates of Examplas 10-14

Exampte No. Number of _ Mullen Hydrostatic, ¥Pa

MV TR, g/tm? day)

Sample Washings Coating Up  Coaing Down Updght  Inverted
LA 0 910 1338 _
0B 1 1096 1193
I 1 Lk
[0 t 737
1A 1 62 1426
L1B L] 4]
[Ea 5 i 1386
1B - BAS
13A 5 M 135
136 3 1095 10254
144, 3 4 1310
14E 3 1148 [LIRER
L34 k| 05 144
118 5 1] Lo 14
16A - i 1048
148 5 L0a5 12547

Prefesred embodiments would be t coat the lami-
netes of Examples T, 8, and 9 with the coating compaosi-
tions of Examples 10-16 in the manner of Examples
10-16.

The invention has been described with reference (o
stretehed microporous material having a substantially
continuous, malsture vapor permeabls coating of hy-
drophobic polymer joinad to one gside of the stretched
microporous materisl, and this is indeed the preferred
embodiment of the Invention. Nevertheless, it is also
within contemplation (o coat the pregursor micropo-
rous material in the same way as has besn described for
coating the strejched microporous marerial. Therefors,
smotter smbodiment of the invention s & comad anicle
which Is substantlally impermesble to liguid water and
permeable o moisture vapor, the article comprising: (a)
a shest of microporous material heving generally op-
posing sides, the microparous material comprising: {1} a
matrix conststing essentially of essantially linear uitra-
high molecular weight polyelefin which is ¢3sentially
linear ultrahigh molecular weight polysthylens having
en intrinsic viscosity of st least about 18 deciliters/-
gram, essentlally linear ulirzhigh molecular weight
polypropylens having an intrinsic viscosity of ab least
about 6 deciliters/gran:, or a mixture thereof, {2) finely
divided particulate substantally waterdnsoluble filler,
of which at least about 50 pereent by weight is siliceous,
disiributed throughout the matrix, the filler constituting
from about 50 percent to about 90 percent by weight of
the microporons materlal, and (3) 8 network of nter-
connecting porss communicating throughout the mi-
cropofous material, the pores on a coating-fres and
impregnant-free basis constituting from eboul 35 per-
cent to about 30 percent by volume of the misroporous
material; and {h) a substantially continuous, meistore
vapor permesble costing of bydrophobic polymer
joined to ong side of the micraporous material.

Although the present invention has been described
with referspes to specific details of certain embodi-
ments thereof, it is not intended that such deteils showld
b tegpuitnd B imilations opon the scope of the inven-
tion except insofar as they are included in the aocompa-
nying claims.

3
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opposing sides, said microporous material compris-

ing:

(1) n matrix consisting essentially of essentially
linear ultrahigh molecolar weight polvelsiin
which is essentially linear ultrahigh melecular
weight polyethylene having an intrinsic visoos-
ity of at least about 18 deciliters/gram, éssen-
tially linear ultrahigh molecular weight palypra-
pylens having an intrinsic viscosity of af least
about 6 declliters/gram, or 2 mixture thersof;
said matrlx comprislng regions of stretch-
induced molecularly oriented ultrahigh molecu-
lar welght polyoledin distribnted fhroughaet said
matrix,

{2) finely divided particulate substantially water-
insoluble filler, of which at l=agt about 50 percent
by weight is siliceous, distributed throughout
said matrix, said filler constituting from about 50
percent o about 90 percent by weight of said
microporous material, and :

{3} a network of interconnecting pores communis
cating throughout said microporous material,
said pores on a coating-free and impregnant-free
basis constituting more than 70 peceent by vol-
ume of said microporous materlat; and

_{b) a substantially continuous, moisture vapor perme-
able poating of hydrophabic polymer joined to one
side of sald microporows meterial, said c¢oating
being an elastomeric solld at ambient temperatures.

2, The coated article of cleim 1 wherein said essan-
tially finear ultezhlgh molscular weight polyotefin is

" essentially linear ultrabigh molsculer weight polyethyl-

60

65

ene having an intringic viscosity of et least about 18
deciliters/gram. ;

3. The cogted article of claim 2 whersin said altra-
high molseylar weight polyethylene has ap iptrinsic
viscosity in the range of from abour 18 to ghout 39
decilliers/gram. -

4, The cogted article of ¢laim 2 whersin at leagt about
&3 percent by weight of satd filler ¥ silicecus.

8. The coated article of claim 2 wherein said siliceous
fitler is precipilated silica,
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MICROPOROUS MATERIAL HAVING 4
COATING OF HYDROPHOBIC POLYMER

Waterpraof, moisture vapor permeeble, multilayer
sheet materizls of diffsring constroction from those of
the present jovention are known,

U.S. Pat. No. 4,194,041 discloses & hydrophobic layer
which is porous and permeabie to gases, jomed to one
surface of the layer s continusus flltn of hydrophilic
material. Examples of hydrophobic layers include mis
croporous expanded poiyietrafluorcethylens  film
which has besn heated above its crystalling melt point

5

—

L

after expansion, microvorous polypropyviens film and

tightly woven fabrics or tightly spaced nonwoven webs
of fibers of polyethylene, polypropylens, polyierrafloc-
rocthylane, or otiar fibers treated with hydrophobic
agents. Examples of hydrophillc fitme include films of
crosslinked polyoayethylene-polyurethans and films of
a copolymer of tetrafluorcethylene and @ monomer
sbch as  perfluoro.} 6-dioxa-4-methyl-T-octensulfonic
aoid.

U8 Par. No. 4,443,511 discloses stretching a com-
posite comprising & layer of hydrophobic material and
an #lastomeric hydrophilic layer.

Waterproof, moisture vapor permeable, unitary sheet
mzterials are also known.

LLE. Pat. No. 4,613.548 discloses a materjal of this
type which comprises a microparous polymearic matrix,
which is preferably hydrophobie but may be hydro-

_phillc, the pores of which zre sufficiently {illad with a

moisture vapor permeable, water impermeabls, hydro-
philic materizl (0 prevent the pessage of water and
other liguids while permitting the passage of moisturs
VApOL.

1.5, Fat. Mo, 4,764,560 discloses poroces marerials
which are impervicus 1o fiquid water and pervious to
alr. The materisls sre stretched Interpenetrating poly-
mer networks of cured silicone and polytetraflugroeth-
ylene.

The disclosures of T.S. Pat. Nos. 4,194,041
4443 501; 4,613,544; and 4,764,560 are, in their entire-
ties, incorporated herein by reference.

Contrary o the diselosures of the patents discussed
abowve, a coated article which {5 substantially impearme-
able to lquid water and permeable t0 moistuzs vaper,
has been discovered in which the substantlally continu.
ous goating is hydrophobic and in which fhe micropo-
rous layer comprisss a hydrophobic polymer matrix
contatning a large proportion of hydrophilic siliceous
filler. The hydrophobic coating is cheracterized by a
high molsture permeebility coefflsient. Due to the hy-
drophohic property of the coating, liquid water beads
up on the exposed surface rather than forming an exten-
sive liquid water filw, Inasmuch as the primary drivieg
force for transporting moisture vapor molecules
through the coating is ultimately a difference in mofs-
Tite VApor pressurs on oppasite sides of the coating, the
avoidance of such liquid water films is advantageous in
promoting efficient moisture vapor transfer.

The microporous materdal, i initially hydrophobls,
becomes hydrophilic upon weshing due to the effect of
the detergent and/or soap, that i3, the surfactpnt. The
hydrophilic microporous material acts a3 a wicking
agent 1o increase the transpart of moisture 1o the hydros
phebic eoeting. '

Accordingly, ote embodiment of the inventon i3 a
coated article which is substantizlly impermeable to

Fii)
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liquid water and perme=abte 1o molsiure vapor, the arti-
cle comprising: (2} a sheet of microporous marterial
having generally opposing sides, the microporous mates
rial comprising: (1) a matdx consisting essentially of
essentially linear vitrahigh molecular weight polyolefin
which iz sssentially Hnear ultrehigh molecular weight
polvethylens having an intrinsic vieoosity of at least
about 15 deciliters/gram, cpentielly linear ultrshigh
mivlecular weight polypropylans having am inivinsic
viscosity of at least about 6 decilitars/pram, or o mix-
ture thereof, the matox comprising regions of steetch-
induced molecularly oniented uitrahigh melecwlar
weight polyolefin distributed throughoat the matrix, (2)
finely divided particulate substantially watez-insoluble
filler, of which at least about 50 pereent by weight is
sllicenus, distributed throughout the matdx, the filler

_ constituting from ghout 50 pereent to about 90 percent

by weight of the microporous material, and {3} a net-
work of intercotnecting pores commuaicating through-
cut the microporous material, the pores on 2 coating-
free and impregnant-free basis constituting more than
0 percent by volume of the microporous material; and

{B) a substantially continuous, moisture vapor permea-

ble coating of hydrophobic polymer joined to one side
of the microporous material,

It has surprisingly been found that the moisture vapor
transmission rate of the microparaus material is much
less depengdent upon the porosity of the microporous
material than would have been expecied. Although It is
not desired to be bound by any theory, it is believed that
the capillary forces within the pores of the siliceouns
fller provide g strang driving fores for tremsport of
liguid water through the microporous materiel end
delivery 1o the hydrophobic polymeric coating. It is
alsg believed that inasmuch as the hydrophobic poly-
maric coating is substantially continyoos, it is not po-
rous in the sense that thers are pastapeways larger than
molectlar in gize and thet the moistures vapor i effec-
tivaly transported through the layer by Aiffusion on a
molecule by molecule besis. Since coatings are only
rarely perfact, pinholes may occisionally be present,
but thes= are few in munber and the quantity of mods-
ture vapor (ransported by them is vary smell compared
with that transported through the continugns coating,

Microporogs materlals which mey be used in the
preseat inventlon and methods for their production are
described in 17,5, Pat, Nos: 4,833,172 and 4,877,679, the
entire ditcinsures of which are Incarporated herein by
reference.

The microporous matetial may be produced by
stretching precursor microperous materlal in at least
one stretching direction above the elsstic limir, the
precursor micropargus material comprising (a) a malrx
consisting essentially of essentially linear ylteahigh mo-
lecular weight polyolefin which is essentally iinear
ultrabigh molecular welght polysthylens having an
intrinsic viscosity of st least about 1§ deciliters/gram,
essentially linear ulirahigh molscular weight polypro-
pylene having an intrinsic viscosity of ar least sbout &
deciliters/gram, or a mixture thersof, &) finely divided
particulate subsiantialty wateb-insoluble filler, of which
at least about 50 percant by weight is silicaous, distrib-
uted thraughout the matrix, the filler 2onstituting from
about 50 percent (o about 90 percent by waight of the
wicroporius material, and (©) 8 network of intercons
necting pores communicating throughout the precursor
microperous meaterial, the pores constituting fram about
35 percent to abous 80 pereent by volume of the pracur-
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The finely divided substantially wates-insoluble sili-

cegus filler used in the microporous material s particu- -

late. A3 present in the microporous metsnal, the -
cegus filler may be in the form of ultimate parifeles,
ageregates of ultimate particles, or & combination of
" both, In most cases, at least about 50 peroent by weight
of the siligeous fller used in preparing the microperous
material has gross particle sizes in the range of from
about 5 to 2bout 40 micrometers as determinegd by uss of
a Model TAI Coulter Counter (Coulter Electronics,
Ine.) according 1o ASTM 0 690-B0 but modified by
siirring the fitler for 10 minures in Isoton 11 electrolyte
(Curtin Matheson Scientific, foc.) using a four-blade,
4.445 centimeter diameter propeller stirrer. Preferably
at leas gl %0 percent by weight of the siliceaus filler
has gross patticle sizes in the range of from sbout 1) to
about 30 micrometers. It is expecied that the slzes of
filler agglomerates may be reduced during processing
of the ingredients to prepars the microporous matesial.
Accordingly, the distribution of gross particle sizes in
the mizroporaus material may be smaller than in the
raw silicecos Aller itself. ASTM C 690-50 is, in its en-
tirety, ineorporated herein by raference.

Examples of suitable siliceous fillers include silica,
mica, mantmorillonite, kaolinite, asbestos, iale, dinto-

_maceous earth, vermiculite, natural and syothetic zéo-
iites, cament, calcium silicats, aluntinum siflcate, sodivm
alurinum silicate, zluminum polysilicare, alumins silica
gels, and glass particles. Silica and the clays are the
preferred siliceous fillers. OF the silices, precipitated
silica, silice gel, or fumed silica {s most often used,

In addidon to the siliceous filler, finely divided par-
ticulate substantially water-insoluble non-siticeous fill-
ers may als) he employed. Examples of such optionai
non-silicenus fillers include carbon black, charcoal,
graphite, titanlum oxide, iron oxide, copper oxide, zinc
oxide, aniimony oxide, zirconls, magnesia, alumina,
molybdenum disuifide, zinc suifide, berium sulfate,
strontium sulfate, calolum carbonate, megnesium car-
bonate, magnesium hydroxide, and finely divided par-
ticulete substantially water-lnsolyhle flame retardant
filler such @5 ethylenebis{ictrabromophthalimide), octa-
bromodipheny! oxide, decebromodiphenyl oxide, and
ethylenebisdibromonorbornane dicarboximide.

The finely divided substantially water-insoluble non-
siliceaus filler used in the microporous meterial is par
ticulate. A% present in the microporous materal, the
nonssiliceous filler may be in the form of wltimate partf-
cles, pgeregates of ultimate particles, or 5 combination
of both, In miost cases, at least about 75 percent by
weight of the non-silicecus filler used in praparing the
microporons material has gross particle sizes in the
ranges of from about 0.1 to sbout 40 pricrometers as
determined by use of o Micromeretics Sedigraph 5000-
D (Micromeretics Instrument Corp) m accordance
with the accompanying operating manual. The pre-
ferred renges vary from filler to filer. For example, it is
preferced that at least shout 75 parcent by weight of
anlimony oxide particles be in the range of from about
0.1 to about 3 ticrometers, wherens it is preferred thar
wt least ghout T5 percent by weight of berium sylfate
particles be in the range of from about 1 to about 25
micromeises. It is expected that the sizes of filler ag-
glomerates may be reduced during processing of the
Ingredients to prepace the microporoms material, There-
fora, the distribution of gross particle slzas in the micro-
porous material may be smaller than in the raw non-sili-
ceous filler itseil
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The particularly preferred fnely divided particulats
sobstantially water-insoluble siliceous filler is precipi-
1med sHer, Ahthough both are silicas, 11 §5 importang e
distinguish precipitated silica fram silica gel imasmuch
a5 these different materials have diffarent properties.
Raference in this regard is made o R. K. Iler, The
Chemisiry of Silica, Johnh Wilesy & Sans, New Yark
(1979, Library of Congress Catalog No. QDD 12186144,
the entire-disclosure of which is incorporated hetedn by
reference. Note especially pages 15-19. 172-176,
218-233, 364=365, 461-465, F54-554, and STE-579. Sil-
ica gei is usually produced commercially at low pH by
acidifying an aqpecns solution of 4 soluble metal sili-
cale, typically sodium sllicate, with acid. The acid em-
piloyed is generally a strong mineral acid sych as sulforie
ecid or hydrochloric acid although carbon dioxide is
sometimes wied, Inasmuch as there 1 zssenvially no
difference in density between the gel phase and the
surrounding liguid phase while the viscosity is low, the
gel phase does not settle out, that is o say, it does not
preciphtete. Silice gel, then, may be described a5 a non-
precipitated, coherent, eigid, three-dimensional net-
work of contiguous particles of colloidal amarphouws
sllica. The state of subdivision ranges from lerge, solid
masses to submicroscopic particles, end the degres of
dehydration frone almost enhydrous silice 10 soft gefatis
noug masses comtaining on the order of 100 parts of
water par part of silica by weight, although the highly
hydrated forms are only rarely used in the micraporows
raterial.

Precipitated silica is usually produced commerciaily
by combining an agueaus solution of a soluble metal
silicate, ordinarily alkali metal silicate such as sodiuvm
silicars, and an acid so that colloidal particles will grow
in weskly alkeline solution and be cosgulated by the
alkali metal ions of the resulting soluble alkali metal sale.
WVarious acids may be used, including the minerel acids
and carkon dioxide. In the absence of 4 coagulant, sllica
is not precipitated from solution at any pH. The coago-
tant used to effect precipitation may be the sciuble alkali
metal salt produced during formation of the colloidal
silica particles, {t may be added electrolyte such as 2
soluble inorganic or organic salt, or ir may be & combi-
nation of both.

Precipitated silics, then, may ba described as precipi-
tated aggregates of ultimate particles of colloidal amor-
phous silica that bave not at any point extstad as macro-
scopic gel during the preparation. The sizes of the ag-
pregates and the degras of hydration may vary widely.

Precipilated silics powders diffier from silica gels that
tave been pulverized in ordingrily having & more opei
structurs, that is, # higher specific pore volume. How-
ever, the specific surface aren of precipitated silica as
measured by the Brunauer, Emmet, Tealler (BET)
raethod using nitrogen &8s the adsorbate, js often lower
thati that of sliica gel,

Many different pracipltated silicas may be employed
in the mjcroporous maleral, but the preferred precipi-
tated silicas are those obtained by precipitadon from an
aquecus solution of sodium silicate using e suwitable acid
such £ sulfurle acld, hydrochloric acld, or carbon diox-
ide. Buch precipitated silices are themselves known and
processes for producing them are deseribed in detsil in
U8, Pat. No. 2,940,310, and in U.5. Par. No. 4,681,750,
the entire disclosures of which are insoiparated herein
by reference. including especially the processes for
making precipitated silicas and the properties of the
products,
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(57) Ahstract

Waremmmoo, breathatie, flexihle, scamless shaped articles, soch as gloves or socks, which are comprised of a flexible layered composite
comprising: (2) a microporous thermoplastic polyester polyurethane or palyether polyurcthane that i water vapor permeable, and {b) &

hydrephilie nenpereus copodymer that is waterproof but water vapor permeable which provides Inproved watarproofness to the mletoporous |

polymer layer.
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modulus undar tensile deformation. Since these unsupparted non-
gorqus films need to ba of a gcertain minimum thickness for them ta
ba useful as articies like gloves or socks, such articles are not
vary comfortable, Specifically, they are noisy and stiff, leading
to poor fit and dexterity. It would be dasirable to provide a film
usefyul in form-fitting gioves, or useful in making a film far use
in fabric structures that does not have the deficiencies recited
abave.

SUMMARY OF THE INV

This invention overcomes the deficiencies recited abova by
previding seamiess shaped articles, such as gloves, socks or films,
made of a fiexible layered composita. One layer (I) of the
composite is a microporous, elastomeric, thermoplastic polyaster
polyurethane or polyether pu1yureth;ne that is water vapor
permeable. A second non-porous layer {II) 15 a hydrophiiic
nonporous continuous polymer that is waterproof but water vapor
permeable and which improves the waterproofness of the compasite
over that of the microporous polyurethans layer [I) alene.

In ona aspect the articie 1s in the form of a glove. In
anothar, it is in the form of a sock.

Preferably layer 1I will be 0.5 to 2 mils thick and Jayer [
will be § to 50 mils thick.

By "hydrophilic" is meant that the mater{ial has a strong
affinity for water and is capable of transporting watar molacyles
through it., A convenient measure of affinity for water is the
amount of water absorbed by the polymer under specified conditians.
ASTM DS70 1s such a standard test method for determining water
absorption of plastics. As used herein, hydrophilic is any polymer
that shows greater than 5% {24 hour water absorption as per ASTHM
D570) water absorption hy weight,

By "microporous” is meant that the layer has continusus pores
from one side to the other that are very small.

By "breathable™ is meant that the article has the sbility to
pass water vapor, such as in evaporated perspiration.

By "form-fitting" is meant that the gloves or socks, etc.,
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The potymers may be produced by a bulk polymerization process
and subsequently dissclved in suitable sclvents or may be prepared
directly in stlution by a s¢lution potymerization process.

The palymér can include conventional stabilizers, fillers,

processing adds, pigments, dyes, and additives such as surface

active agents or proofing agents, and when the polymer content is
quoted in the claims this includes any such additives which may
replace up to 10% w/w of the polymer.

A further polyurethane system which has been found suitable
for layer [ uses polyesters derivad from caprolactome, Such
poiyurethanes are described in British Patent Speci{ficatian No.
B5S840, '

Layer [I - Honporous Po]vmers

Turning now to the hydrophilic poiymer component of Tayer II,
it should have 24 hour water absorption wvalwe greater than 5% when
tested as per ASTM D570.

Layer II can be formed from such materjals disclosed in USP
4,154,04], the disclosure of which is incorporated herein by
reference; and from hydrophilic elastomers including but net
limited to elastomers made From poly{esters), poly{amides),
celiulose derivatives, pely{acrylic acid) and 1ts homologs, natural
or synthetic rubber with hydrophilic impurities, copolyoxamides,
polyureas, polyelectrolytes, poly{phosphates), poly{vinylamine),
poly{vinylalcahol), poly{ether) and copoiymers therecf,
poly{thipather), polythicether-polyather,
copoly{epichlarchydrinether), poly{sulphosphates), copolyester-
gther and derivatives or mixtures thereaf, Preferably, the
hydrophilic polymer 15 a copolyetheraster, polyurethane or a
copplyetheresteramige. A1l these polymers are permeable to water
vapor, but are highly impervious to liguid water,

A praferred class is hydrophilic copolyether esteramide.
Thesa polymers are a part of tha general family of polyether block
amide palymer chemistry as discussed in "Thermoplastic Elastomers -
A Comprehensive Review" edited by N.R. Legge, &. Holden and H.E.
Schroeder. The general fermula of these copolymers is:
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{57] ABSTRACT

A stainproof, fame-resistant composite sheet material
including ai teast one silicons polymer layer containing
a silicone vesin or rubber and optiovally a flame-resist-
ant inorganie filler and at least one stainproof surface
layer containing at least one synthetic thermoplastic
stain-resistant, weathering-resistant polymeric material,
the silisone polymer layer and the stainproof surface
layer being bended optionally through an adhesive
material, & cold plasma or corona discharge-modified
surface portion of the silicone polymer fayer or a cald
plasma or corone discharge-modified and grafl polym-
erization-modified surface portion of the silicone pojy-

‘rner layer.

20 Claims, 6 Drawing Figures
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The resultant composite sheet exhibited excellent
heat resistance, statnprool property, and fiex resistance,

EAAMFLE 9

The same procedurss a5 those deseribed in Example 1
ware carried gut with the following exception.

A surfage of the precursory sheet was subjected 1o
cold plasma freatment. The precursory shest was
placed in & cold plasma apparatus, The pressure in the
apparatus was reduced (o 10-79 Tarr. Argon gas was
introduced into the pressure reduced apparatus, and the
preseure in the apperatus was adjusted to 0.2 Tozr,

Cold plasma treatment was applied to the pracursory
sheet surface at a frequency of 13.56 MHz at a consump-
tion power of 100 W for 30 minutes.

The resultant composite sheet exhibited 2 serigfactory
stainproof property and an excellent peeling strenpgth
petwesn the silicone polymer layer and the stainproof
surface layer, In the peeling test, the steinproo! surface
laver was broken at a tensile load of 5.2 kg3 om with-
out peeling from the silicone polymer layer.

EXaMPLE 10

The same procedures as those described in Example 2
were carried out, except that the same cold plasma
treatment as that desoribed in Example 9 was applied 1o
a surface of the silicone polymer layer in the precursory
sheet.

The resultant composite sheat exhibidad an excellent
stainproof property and weathering resistance. Also,
when the composite sheet was subjested 10 8 peeling
[est, the stalnproof surface layer was interrupted at a
lgad of 3.4 ke/l cm withouwt being peeled from the
silicone polymer laysr.

EXAMPLE 11

The same procedures as those deseribed in Example 3
were carried out, excepr that the same ¢old plasmp
treatment as that described in Example 9 was applied to
a surface of the silicons polymer layer of the precorsory
sheet,

The resultant composite sheer exhibited an excellent
stainproof property and weathenng resistance, A lso,
the peeling cest applied to the stainproof surface layer
and the sibicone polymer layer resulted in breakage of
the stainproaf surfage layer &t a tensile lpad of 5.4 kg/3
em withour peeting.

EXAMPLE 12

The same procedures as those deseribed in Example 4
wers carried out, except that the slicone polymer sheet
sierface was modified by the same cold plasma treatment
as thar described in Example 9, exeept that argon gas
was replaced by hydrogen gas, the pressure in the appa-
ratus wad adjusted to 0400 Torr, and the consumption
power was 300 W,

In the peeling test appliad to the resultant composite
sheet, the staimprool surface layer was broken st 2 ten-
stle loag of 5.2 kg1 cm without peeling, Similar peeling
test results were olteined 7 months after the production
of the composite sheet.

EXAMPLE 13

Thea samea procedures as those described in Example
were carried out, except that a surface ol a polyvinyli-
dene Nuoride film having & thlckness of 15 pm was
modified by epplying 2 corona discharge treatment
thereta, and the modified sucface of the polyvinylidens
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fluaride film was superimposed on the cold plasma-
modified surface of the precursory sheet and was luse-
womded thersto,

It was fpund that in the peeling Lest, the seainprool
surfuce layer in the resultant composite sheer wag bro-
ken at a tensile toad of 5.3 kg/ om without pealing.

The resyltant composite sheet exhibited a high stain-
prool property and weathering resistance.

EXAMPLE 14

Both surfaces of a glass flber plain fabric having a
thickness of 0.25 mm was coated by means of a knife
coater with an addition reaction type hardening silicone
rubber having the following composition:

Cwnponm;; Parts by weight

Dirmethylpoiysilosane {in which 1080
both terminels werd modified with

vinyl radicats and which has e

viacosity of 10,000 C5)

Metiyl hydrogen polyvelloxane having 1.0
& vigtosity of 40 C5

Benzotriezal {Addilion reastion. o
rerardedn’

Carbon black 1.0
Alumipum hydroxide powder 5
Pintinum compound cate]ye —

The silicone rubber was in the form of & light grey
pasta.

The coated silicone rubber layer was vilcanized at a
temiperature of 170° C. for five minutes. The resultant
giticone rubber layer had a thickness of ! mm. The
silicone rubber layer with stood a ULS4V.0 test at a
thickness of (.16 mm thereaf,

The resultant precursory shest was subjected to the
same cold plasma treatment as thet described in Exam-
pl= 9.

The cold plasma-treated precursory sheet was coated
in the same manner a3 that described in Example 8.

The resultant composite shest exhibited an enhanced
stainprool property, wealharing resistance, and fire
resistance. In the peeling test, the stainprocf layer was
broken et a tensile load of 5.3 kgr3d om without peeling
from the silicone polymer layer

EXAMPLE 13

The same procedures as those descrived in Example
14 were carried our, except that the stainproof surface
leyer was formed from a pelyserylic resin film having &
thizkness of 30 um.

The resultant composite sheet exhibited an enhanced
fire resfstance and stainproof property. In the peeling
tezt, the stainproof layer was broken at a tensile Joad of
5.5 kg/3 cm without peeling from the silicons pelymer
layer.

EXAMPLE 16

The zame procedures as thoss of Example 14 were
carried gut, excent that the same KT Glm ps that de-
soribed {n Example 3 was used in place of the poly-
acrylic tesin film.

The resullant composite sheet exhibited an enhanced
staipprool property and weathering resistance. In the
peeling test, the stainproof sirface layer was broken at
o tensile load of 5.2 kg3 cm without peeling,
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REIVINDICACIGNES

1. Un procedimienio para el procesamiento de superficie niediante la polimerizacidn con plasma de una superficie
de un metal o de to maretial pislanie usando un plasma de descrren de CC, que comprende las etapas de:

{a) posicionne vg elecirode daoda ¥ un eleoimxio cdlodo en una comara;
(b} muntener una presion en la cdmara a un nivel e vacfo peede lerminado;

() yectr un gas hidrocarburo monomérico alifditico insalurado o un gas moomnérics que conliene flfior a
una determinada presidn y un gas no polimerizable a noa presion predeterminada en la cimara; ¥

(d) aplicar una tensidn a los electrodos con el fin de ohtener una descargn de CC, en €l que para obtener un
plasma conatitnide por innes positives ¥ nepatives ¥ 1os radicales generades o pattir del gas hidrocarbore
moooménico alifilico insaturada o el gas monomérico gue contiene ftor v el gas no polimmerizable, v des-
ks Formar un pollivnero con cardeter hidrdfile o hidedfobo sobre un sustrato a recubric medianie deposicion
de plasima; earacterizado porque el susimato 4 recubrir se posiciona en el dnodo,

2, El provedimivnto para el procesamiento de soperficie mediante la polimerizacidn con plasma segin b reiviad-
cacidn 1, en el que el polintero obrenido en la stapa (d) se procesa en superticie mediante un plasma de al menos uon
gas no polimerizable selevcionwlo enire un prupo constiloide por gas Oy, ¥a, C0:, H;O ¥ NH; con €l fin de mejorar
¢l cardcter hidrdflo del polimers.

3. Bl procedimiento para el procesamiento de superficie mediante la polimerizacion con plasma segun la refvindi-
Cacion 2, en el gque ¢l gas no polinenzable sc usa con un gas inerle,

4. El procedimiento para ¢l procesamisnto de superficie mediants 1 polimerizecidn con plasia segiin la reivindi-
cacidn 1, en el que la etapa {d), el procedimienta de palimerizacidn mediante el plasma se realiza durante 1 segunde -
2 minutos.

5. El procedimiente para ¢l procesamienio de superficie mediante la polimerizacion con plasma segin la reivindi-
o lan 4, e el gue I eiapa (d), el procedimmieoio de polinrerizacidn mediante el plasma se realicy durane 5 segundos -
60 segundos,

&. El procedimieno para el procesamiento de superficie mediante la polimenizacidn oo plasma segrin la relvindi-
vacion 1, 2o el que la relacidn del gas idrocarburo monomérica alifftico insaturads y ¢l gas no polimerizable se varis
por lo cuad variam las propiedades del polimere,

7. El procedimiento pars e! procesamiento de superficie mediante la polimerizacidn con plasma segin la reivindi-
cacion 1, en el que la relacidn del gas monmnérico que contiene Afor ¥ ¢l gas no palimerizable se varla por lu cusl
varian las propiedades del polimero.

B. Fl procedimiento para ¢ processinienio de superficis medianie la polimerizacidn con plasma sepun Ta relvin-
dicacidn 7, en €l que el gas monomérice que contienc Bdor comprende un gas monomérice que comprende un Zas
menondrico constiivide por C, H y F tal coma C.H,:F;, T;HF; ¥y que comiens al menes un doble enlace de carbono,

9. Bl procedimients pars €1 procesamiento de superficie mediante 1a polimerizacido con plasma segin la reivindi-
cacidn 1, en cl que ol gas no palimerizable segiin la reivindiceeidn 1 en el que el gas no polimenizable es ¢l 10-M0%
de L mezchk du gas toral,

100 Bl provedimisiio puny o] processmicnlo de soperficie medianie e polimenzacion con plasma segin ly ceivin-
dicawion 1, en ef gque ¢l polimers se {ija por calor 3 una lempemmmra de 100-200°C en 13 aimdsTern arnboencal durainfe
1-640 minnnos,

11. Un procedimisnio para el procesanisnto de supetficis medianie La polimerizacido con plasma de una superficie
de matenales incluyendo on melal, oo material cerdmico o un polfmero usande una descarga de plasma de BF, gque
comprende las etapas de:

(4} posicionar un clecttodo de dnodo ¥ un clectrodo de citodo gue o sustaneialmente de meral 2o woa camad,
(b] montener una presicn en la ciem g un oivel de vaclo predeterminado:

fe) imyectar vo gas hidrocarbure monomériva aliffoee insaturado ¢ un gos monamerieo que cantens fldor a
una presidn predeenninada y oo gas no polimerizable 2 wna presicn predete ominaca ¢ da chman; ¥

{d) aplicar voe tensidn a los clecrodos con ¢l fin de obtener una descarga de RE, cn la que pars obtooer
up plasima comstnido por iones positlves ¥ negativos ¥ radicabes generados a panlic del gas hidrocarbiro

20
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menomérico alifitico insaturade o gas monomérico que contiene Ador y el gas no polimerizable, y después
fommando v polimern con carderer hidrdfilo o hidréfobo sohre un susrate a recubrir mediante deposicida
de plasma; caracterizads porque ¢l susirato o recubrir se posiciona en el dnodo.

12, El procedimicnto para ¢l procesamiento de superficie mediante la polimerizacidn con plastta segdn la reivindi-
cacion 11, en el que las propiedades del polimero se detenminan medieante Ie relacién do gas Indrocarbure moaoniérico
alifdcico insamrado y el gas oo polimerizable,

13, El procedimiento para e procesamiento de superficie mediante s polimer zacidn con plasme segdn fa reivin-
dicacidn 11, en el que las propiedades del poltinero s¢ determinan mediante la relacidn del gas de mondmeros que
contienen Ador ¥ ¢l gas no polimenzable,

14, El procedimiento pare el procesamiento de superficie mediante la polimerizacidn con plasma segiin 1a reivin-
dicacidn 13, en el que el gas menomérico que contiene fldor comprende un gas mosemético que contiens C, 10y F tal
oo CaLFy, CoHF; v que contiene al menos un doble enkace de carbono.

15, Fl procedimizntg para ¢l procesamiento de superficie mediante la polimenizacidn con plasma segin la reivindi-

eacidn |1, en el que el polimers se fiju por calor 2 una emperatora entre 100 ¥ 400° en | atmdésfera ambicotal durantc
1 -4 minutos.

1
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No. Sol. Internacional PD2003A00314
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Como resultade del examen de fondo, realizade con fundamento en gl articulo 45 de
la Decisién 488 de la Comisidn de la Comunidad Andina, se le comunica:
1. Documentos estudiados

Descripcion: Folics: 28 a 38 como se radicd inicialmente
Reivindicaciones: Folios: 35 a 44 como se radicd inicialmente
Dibujos: Folios: 46 como se radicd inicialmente
Prioridad: Fecha: 30 de diciembre de 2003

Pais. Kalia

Numero; PD2003A000314
2. Objeto de |a invencidn
La presente patente de invencidn consiste en:

Un articulc multicapa impermaable v permeable al vapor caractgtizado parqua
comprende por lo menos una primera capa realizada en un material permeable al
vapor, microporoso y por lo menos parcialmente higroscépico o que puede adoptar
unas caracteristicas higroscépicas con el tiempo, y por lo menos una segunda capa
impermeable ¥ permeable al vapor.

Métodos para fabricar un articulo multicapa por laminacién, por aplicacidén de un
adhesivo, por ultrasonidos, por saldadura por alta frecusncia y por fratamiento por
depaosicidn de plasma,

£l pmbiema planteado ¢n esta solicitud es la condensacién de la traspiracidn en
las prendas de vestir ¢ en el calzado {a cual no puede ser expulsada produciendo un



75

Para sclucionar este problema técnico la solicitud en estudio proporciona un
articulo multicapa impermeable y permeable al vapor ¢ al aire, gue es
estructuralmente resistente y soportado por si misme.

gfecto "huimedo” desagradable.

Clasificacién internacional {IPC) en A43B13/12, B32B7/02
3. De la solicitud de Patente {segin el casa)
Descripcién (articulo 28 D. 486)

+ La frase "por lo menos parcisimente higroscdpico” folic 29 renglon 25, debe
eliminarse porque es impreciso, ya que un cuerpo o compuesfo quimico
higroscopico, es el gque absorbe la humedad del aire. Esta propiedad es una
caracteristica excluyente porgue un cuerpe ¢ compueste guimico absorbe o no
absorbe la humedad pero no puede hacerlo parcialments.

+ Se deben aciarar las expresiones “segun €l “aspecto”, folio 32 rengidn 11 v
‘solucidn de extensidn” folio 32 renglon 31.

dificil sU comprension v ejecucion de acuerdo al art. 28 de la Cecision 436,
Reivindicaciones {articulo 30 D 486)

+ Sedebe aclarar |a dependencia de las reivindicaciones, ya que en muchas de
gilas se dice “Articule multicapa segun una o varias reivindicaciones anteriores”,
ya que no permite identificar las caracter(sticas esenciales de la invencion.

¢ La frase “por lo menos parcialmente higroscopico” folio 38 renglén 4, debe
gliminarse porgue es imprecise, ya gue un cuerpo ¢ compuesto quimico
nigroscbpico, 8s el que absorbe la humedad del aire, Esta propiedad es una
caracteristica excluyente porque un cuerpe o compuesto quimico absorbe 0 no
absorbe la humedad pero no puede hacer(o parcialmente.

¢ El término “substancialmente” utilizado en las reivindicaciones 7, 29 y 30 es
ambiguo. Es asl, que para efectos de mejorar la claridad y eliminar la posibilidad

. de interpretaciones subjetivas se debe gliminar.

* Enla relvindicacidon 3 se especifica el peso malecular de ia poliolefina con |a
frase “por lo menos”, gsta se deben eliminar pergue es una definicién de tipo
abierto, es decir, pueden axistir otros elementos técnicos adicionales ademas
de los enumerados como caracteristicos de ia invencidn, siendo el peso
molecular un parametro caracteristico de cada polimero,

« De acuerdo con las reivindicaciones 3 y 4, donde se especifica el peso
molecular de la policlefina de por lo menos 5[][.'! 000 y preferentemente 4x1 0®.
7x10° respectivamente, se observa que hay un amplio rango entre una y otra
especificacidn técnica, por o tanto no se gsta definiendo la materia a patentar.

« En |as reivindicaciones 14, 17 y 19 se nombran productos o elementos
utilizados en la invencidn, con nombres comerciales DARAMICE, CELGARD® y
Zonyl®, estos se deben eliminar ya que no permiten establecer &l alcance de
cada uno, en sus respectivas reivindicaciones.

» Se debe aclarar el termino "solucién de extensidn’ utilizado en la reivindicacién
2,

« No hay concisién en la reivindicaciones 34-35 y 38, ya que se repite el alcance
de la reivindicacién 18 y 19 respectivamente.

Per lo anterior la descripcién no cumple con ef requisite de claridad, lo gue haria



Por lo anterior, e| capltule reivindicatoric no cumple con el requisito de claridad y (6-2/
concisién de acuerdo al art. 30 de la Decision 486,

4. Determinacion del Estadao de la Técnica

+ La fecha para determinar el estado de la técnica es 30 de Diciembre de 2003,
de acuerdo al la fecha de prioridad invocada.

+ Tendiendo en cuenta la anterior fecha indicada, se realiza la bisqueda de las
anterioridades de la presente solicitud, encontrandose los siguienies
documentos relevantes.

Fecha de
N® | Documento Titule | publicacion
D1 | US5032450 MICROPORCUS MATERIAL HAVING A 1991-07-16

COATING CF HYDRCPHOBIC POLYMER
\  THREE-BIMENSIONAL SEAMLESS
D2 | WO8530783 ;| WATERPROOF BREATHABLE FLEXIBLE | 18985-11-16

COMPOSITE ARTIGLES
L D3 | US4686135 COMPOSITE SHEET MATERIAL 1987-08-11
D4 E;ﬁﬁwm* POLIMERIZACION POR PLASMA SOBRE | g00 oc 0
o5/27156 UNA SUPERFICIE DE MATERIAL

Equiv*. Documents que pertenece 3 la misma familia de patantes.
6. Andlisis de patentabilidad (segln requisito) (artlculo 14 D486}

Nivel inventive (artfculo18 D486)

Respecla a la reivindicacion 1:

La reivindicacion 1 dice: “Articulo multicapa impermeable y permeable al vapor,
caracterizado porque comprende por lo menos una primera capa (11, 111, 211,
311) realizada en un material permeable al vapor, microporoso y por lo menos
parcialmente higroscopico que puede adoptar caracteristicas higroscopicas con
el tiempo, y por o menos una segunda capa (12, 112, 212, 312) impermaable y
permeable al vapor.”

Respecto al estado de la téenica:

C1 describe un articuic substancialmente impermeable al agua y permeable al
vapor del agua compuesto por

{a) una hoja de material microporoso: {1) Matriz de una poliolefina de peso
molecular ultra alta (UHMW), (2) Rellenc de particulas finamente divididas
insolubles en agua, donde el 50% de toda la matriz corresponde a silicic. {3) Red
de intercomunicacién entra los poros.

{b)  Unrecubrimiento substancialmente continuo permeable al vapor, a base de
un polimero hidrofdbico unido por un lado al material microporaso {Col 25, linea
39-62).

D2 relaciona articulos, formados con materiales impermeables, respirables y
flexibles, tal como guantes o medias. Los cuales estan formados por una {amina
flexible compuesta por:

{a) un polimero termoplastico microporoso come poliéster de poliuretanc 6 un
poliéter de poliuretanc el cual es permeable al vapor de agua,

{k) un copolimerc hidrofilico no porose impermeable al agua pere permeabie al
vapor. (Pag. 2 lineas 10-17).



Analisis de las diferencias con respecto al estade de la técnica:

g 93

Caracteristicas Esenciales 01

D2

Us5032450 WOa530793

primera capa permeable al vapor,
MiCropOCIos0

Sl (Col 2 lineas 2-22) | 8l (Pag.2 lineas12-15)

permeable al vapor,

y por [0 mencs parcialmente | .
higroscopico . 51 {Col 5 linea 1-5} NO
segunda capa impermeable vy NG S (Pag.2 lineas15-18)

Estado de la téenica mas cercanc:

Respecto a la reivindicacion independiente 1, el documento del estado de la
técnica mas cercano es D2 porque describe una ldmina flexible impermeable al

agua y permeable al vapor de agua.

‘ La reivindicacion 1 de la sollcltud colombiana se diferencia en D2, porque la

primera capa no es higroscopica.

. El problema técnico objetivo de esta solicitud es absorber la humedad que no
puede ser expulsada de las prendas de vestir, del calzado u otros articulos,

avitando &l efecto “himedo” desagradable.

El anterior problema técnico objetivo es solucionado en la anterioridad D1, ya
que describe que |a primera capa de material microporoso ésta compuesto entre
otros por un relleno de partieulas finamente divididas insolubles en agua, como por
gjemplo &l didxido de silicona {Col 5 linea 1-5}, siendo este compuesto similar al

utilizado en la solicitud, el cual da el caracter de higroscepicidad a esta capa.

La anterioridad D1 da solucion al problema técnico objetivo de |a
raivindicacién 1, por lo tanto al combinar D1 con D2 se afecta e} nivel inventivo de

la reivindicacidn 1 y sus dependientes.

Eespecto a |a reivindicacion 20

La reivindicacion 20 describe un “Procedimiento para fabricar un articulo multicapa

.. seglun una de las reivindicaciones anteriores”.

Respecto al estado de la técnica:

D2 relaciona articulos, formados con materiales impermeabias, respirables y
flexibles, tal como guantes o medias. Ademés describe método para fabricar

dichas laminas:

+ Lalamina |l &s sumergida en una solucién de poliuretano termopldstice con un

solvente polar tal como dimetilformaldehide (DMF){Fag. 7, lineas 15-18).

* Retirar la solucidn en forma controlada obtaniendo una distribucién deseada

sobre esta superficie (Pag. 7, linea 20).

» Elrecubrimiento formade es manipulade para cbtener la distribucién deseada

de esta solucidn sobre la superficie (Pag. 7, lineas 21-22),

» Laforma recubierta se sumerge en un solvente para obtener un poliuretanc

soluble en agua y permeable al vapor (Pag. 7, lineas 21-24).

= El articule recubierto formado es luego secado a condiciches ambientales

(Pag. 7, lineas 28-32)



Estado de la técnica mas cercano: @

Respecto a la reivindicacién 20 el documento del estado de la técnica maés
cercano es D2, porque relaciona e método para fabricar una lamina formada por
dos capas, donde los polimercs de la primera capa se polimerizan sobre la
segunda capa formando un revestimiento,

La reivindicacion 20 de la solicitud colombiana se diferencla en D2, parel
paso de evaporar [os componentes volatiles.

Esta diferencia no parece darle un efecto técnico sorprendents ya que como
@s conocido por cualquier experto del arte este resultado también se obtiene al
secar)alamina en la cual ocurre la polimerizacion de reticulacion con compuestos
volatiles, como se describe en el dltimo paso en el proceso en D2 (Pag. 7, lineas
28-32). Ademas, las reacciones polimerizacién conocidas como de reticulacién,
en las cuales se utilizan solventes tarde o temprano se lievaran a cabo porque ¢l
solvente siempre se evapora aun a temperatura ambiente. Por lo tanto esta
reivindicacion y sus dependientes, no cumplen con el requisito de nivel inventivo,
porque este paso del procedimiento es obvio para cualguier técnico experto an gl
arte.

Respecto a la reivindicacidn 37

La reivindicacién 37 dice; "Procedimiento para fabricar un articuto multicapa segun
una de las reivindicacionas anteriores 23 a 34",

Respecto al estado de la técnica:

D3 relaciona una hoja de material compuesto resistente & la decoloracion y a la
ltama. En el gjemplo 9, se describe el tratamiento por plasma frio a una hoja
precursora. Esta hoja precursora es colocada en el aparato de plasma frio. La
presién en el aparatc es reducida a 10" Torr. El gas argén fue introducido para
reducir la presian en el aparato y se ajuste a 0.2 Torr. El tratamiento por plasma
frio a 1a hoja precursora se realizo a una frecuencia de 13.6 MHz con un consumo
de potencia de 100VY por 30 min {Col 15 lineas 5-10).

D4 se refiere a una polimerizacidn por plasma para producir un polimera con
caracter hidréfobo ¢ hidrofilico sobre un superficie de un material mediante &l uso
de una descarga CC o descarga RF, y al polimere formado durante [a
polimerizacién por plasma. En la reivindicacién 11 de este documento, se describe
un pracedimiento para gl tratamiento de una superficie:

s Proporcionar un electrodo de dnode y un electrodo de catodo que es
sustancialmente un metal.

» Mantener el nivel de vacio en fa camara.

« |nyectar un gas hidrocarburo monomeérico alifatico o un gas
monomérico que contiene fidor a una presion determinada y un gas
no polimerizable a una prasién determinada a la camara, y

¢« Aplicar una tension a los electrodos con &l fin de obtener una
descarga de RF, en la que para obtener un plasma constituido por
iones positives y negativos y radicales generados a partir de un gas
hidrocarburo monomérico alifatico o un gas monomerico gue contieng
fldor y el gas no polimerizable, y después formando un polimero
hidréfilo o hidréfobe scbre un sustrato a recubrir mediante la
deposicién por plasma caracterizade porque el sustrato a recubrir s&
posiciona en el &nodo



Analisis de las diferencias con respecto al estado de la técnica: g)

Caracteristicas D3 D4
Esenciales US4888136 - ES 22148022
Cargar dicha primara
capa al211, M1 a

Esta hoja precursora a5 colocada en

revestir en la cadmara de ﬁ:-.e?apsaga;ﬂ de plasma frio {col 15 NO

regceion, -9)

Llevas dicha cédmara de . . ) .
FSACGION 3 LNA presisn La presidn an & aparato es réducida | Mantener al nivel ¢de vacio en 15

a 10™ Torr (ool 15 lineas 9-10} . camara (Reiv. 1)

El tratamiento por plasma fric a la
hoja precurscra ae realizo & una | Aplicar una  tensign &  log -
frecuencia de 138 MHz con un | electrodos con el fin de obtensr

de vatio predetarminada

[miciar dicha descarga
eléctrica que genera el

plasma consuimg de petencia de 100W {col | ung descarga de RF {Reiv. 1)
15 lineas 13-14} !
Inyectar un gas hidrocarburg
Inyectar el mondmerg monemerico alifatico o un gas
pPracursor vaporizada en NO monomérico que contiene fluer a
dicha camara de ura presién determinada y un gas
reacgisn no polimerizable & una presion
. determinada a la camara (Reiv. 1)
Esperar un tempo de 90 rin {ool 15 linea 15) 180 n (Reiv. 15)

deposicién deterrminade |

Estado de la téenica més cercano:

De acuerdo a la reivindicacion 37, el documento del estado de la técnica mas
cercanc es 04, porque describe los pasos caracteristicos en la deposicidn por
plasma fric de un polimero sobre una superficie,

La reivindicacion 37 de la solicitud colomblana se diferencia en D4, por &l
pasc de cargar dicha primera capa {211, 311) a revestir en la cdmara de
reaccion.

Esta diferencia no parece darle un efecto técnico sorprendente porque este
€8 un paso chvio dentro del procesoc de deposicién por plasma, ya que siempre
s& debe disponer de una superficie en la cual ccurrird la deposicién o sino e
procesc no se lleva a cabo. Es asl ¢como en la anterioridad D3 se describe una
hoja precursora (superficie a depositar) que es colocada en el aparato de plasma
fric {Cof 15 llneas 8-9) para iniciar el progeso de denasicidn,

Esta reivindicacion es afectada por nivel inventive porqué no va mas alla del
progreso normal del estado de la técnica y gque simplemente se puede deducir de
este al combinar los documentos D3 y D4,

7. Conclusion:

Los requisitos de patentabilidad de la presente solicitud se encuentran
afectados asi:

i Documento N° Rai‘:?ef;c;:““ Requisito que afecta |
US 5032450 1-15,18-21-23 Nivel Inventivo
WO 9530783 1-18,20 Nivel [nventivo
US 4886135 23-35y 37-38 Nivel Inventivo
ES 2219822 23-35y 37-38 ! Nivel Inventivo
]




¥ e

En cumplimiento del articulo 45 de la Decisitn 486 de la Comisién de la Comunidad
Andina, se le indica que debe dar respuesta dentro del término de 60 dias contados a
partir de ta fecha de notificacién de la presente comunicacion. En caso de no dar
respuesta al presente requerimiento, o si a pesar de |a respuesta subsistieran los
impedimentos para la concesidn, se denegard la patente.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal e), del
capitulo quinto delftitulo prifigro de la Circular Unica N° 10 de 2001.

CESPEDES DE VERGEL
Jefe de Divisidgn de Nuevas Creaciones

El anterior requerimiento fue notificado por fijaciébn en lista, de fecha

73 ENE Zlag
CONCEPTO TECNICO EXAMINADOR TECNICO
Ne 2963 Codiga N° 202090




