
METHOD FOR ALTERING THE SURFACE OF A SYNTHETIC TEXTILE  CROSS-REFERENCE TO
RELATED APPLICATIONS  [0001]This application claims priority to U.S.
provisional application Serial No. 601995,213, filed September 25, 2007,
which is herein incorporated by reference. FIELD OF THE INVENTION [0002]The
present invention relates to the alteration of synthetic fabrics by
contacting the polymers with at least one silicone additive that maintains
the hydrophilic characteristics of the solid synthetic textile. The
silicone additive used in the method is stable to pH change and reduces the
level of residual moisture content (RMC) of a fabric placed in contact with
the silicone additive in a wash and/or rinse cycle of a home laundry
machine. The silicone additive can be added as part of a detergent and /or
a fabric conditioner. BACKGROUND OF THE INVENTION [0003]Today's textile
industry is continuing to change from using natural fibers such, as wools
and cotton, to one that uses synthetic textiles and/or blends of synthetic
textiles and natural fibers. It is well known that natural fibers, such as
cotton, are normally hydrophilic and maintain a certain level of
hydrophilicity after being washed, a characteristic not necessarily shared
with synthetic fibers. That is, synthetic fibers, unlike natural fibers,
are mostly hydrophobic or quickly  become hydrophobic after one or two
washes. This is undesirable since hydrophobic textiles do not absorb water
and tend to build up static charge when dried in a laundry dryer. In
addition, many synthetic textiles do not wet easily and therefore oily
stains are very difficult to remove. In fact, polyester, the most abundant
synthetic fiber used in the garment industry today, is hydrophobic prior to
being treated with hydrophilic additives. [0004]A synthetic textile that is
hydrophilic is favorable over a hydrophobic textile because the physical
and chemical properties are much closer to those of natural fibers, like
cotton. Since most synthetic fibers are naturally hydrophobic, in order to
possess the positive characteristics associated with hydrophilicity, the
synthetic fibers, like polyester, must be coated with compounds that make
the textile hydrophilic. However, the compounds available on the market
today used to treat synthetic fibers in order to make them hydrophilic
usually wash out in the first or second wash. That is, the hydrophilic
property disappears after the first few washes. Once the hydrophilic
property is lost, the synthetic fabrics once again have higher static
charge, reduced stain removal and exhibit other unfavorable characteristics
normally associated with hydrophobic textiles. [0005]What is needed are
compounds and/or compositions that can be used to treat synthetic textiles
so as to provide a more durable hydrophilic coating. What is also needed is
an easy method to apply these  compounds/compositions to materials so as to
provide durable hydrophilicity to textiles containing at least some
percentage of synthetic fibers. [0006]The present invention provides a
method using compounds and 



compositions to treat synthetic textiles that overcomes the shortcomings of
the prior art. The method of the present invention and the
composition/compounds used in the method are further described in the
sections that immediately follow. SUMMARY OF THE INVENTION [0007]The
present invention is directed to a method for altering the solid surface of
a synthetic textile with an active silicone compound or a composition
containing at least one active silicone compound. The method comprises
washing and/or rinsing a synthetic textile with a composition containing at
least one active silicone compound so as to produce a synthetic textiles
having a hydrophilic surface that is not sensitive to a wide range of pH
fluctuations and does not wash off in one or two washes The active silicone
compounds used in the method of the present invention is/are selected from
a group consisting of a surfactant having the general formula (I):
(R1)(R2)(R3)sisi(R5)(R6)(R) where R1, R2, R3, R5, and R6 are each
independently selected from the group consisting of 1 to 6 monovalent
hydrocarbon radicals, aryl, and a hydrocarbon group of 7 to 10 carbons
containing an aryl group; R4 is a hydrocarbon group of 1 to 3 carbons; R7
is an alkyleneoxide group of the general formula:
R8(C2H40)a(C3H60)b(04H80)0R9, where R8 is a divalent linear or branched
hydrocarbon radical having the structure: -CH2-CH(R13)(R11)d0-r where R1 is
H or methyl; R11 is a divalent alkyl radical of 1 to 6 carbons where the
subscript d may be 0 or 1; Ft is selected from the group consisting of H,
monovalent hydrocarbon radicals of 1 to 6 carbon atoms and acetyl, subject
to the limitation that the subscripts a, b and care zero or positive and
satisfy the following relationships: 2 < a + b c < 20 with a > 2; a
surfactant having the general formula (II): MM' where M=R12 R13 R14 Sia12;
M1=R15R18 R17 Si0v2; with R12 selected from the group consisting of
branched monovalent hydrocarbon radical of from 3 to 6 carbon atoms and
R18, where R18 is selected from the group consisting of R19 R20 R21 SIR 22
and (R15 R15 R17)siR22 (Si (R13 R14)810112) with R19, R20, and R21 each
independently selected from the group of monovalent hydrocarbon radicals
having from 1 to 6 carbon atoms and monovalent aryl or alkaryl hydrocarbon
radicals having from 6 to 13 carbon atoms and R22 Is a divalent hydrocarbon
radical having from lb 3 carbon atoms, R13 and R14 are each independently
selected from the group of from 1 to 6 carbon atom monovalent hydrocarbon
radicals or R12, with R15 an alkylpolyalkyleneoxide of the general formula:
R23(C2H40)e(C3H60)f(C4H80)9R24  40  where R23 is a divalent linear or
branched hydrocarbon radical having the structure: --CH2--CH(R25)(R26)ho_ 



where R25 is H or methyl; R26 is a divalent alkyl radical of Ito 6 carbons
where the subscript h may be 0 or 1; R24 is selected from the group
consisting of H, monovalent hydrocarbon radicals of from Ito 6 carbon atoms
and acetyl where the subscripts e,f and g are zero or positive and satisfy
the following relationships: 25 e + f + g < 20 with e >2, and R16 and R17
are each independently selected from the group of monovalent hydrocarbon
radicals having from 1 to 6 carbon atoms or R15; a surfactant having the
general formula (Ill): M1D1M2 wherein M1=(R27)(R28)(R29\0;n P-71'1112;
M2.--(R39)(R31)(R32) SiOtt2I and D1=(R33)(Z) 5102,2 where R27, R28, R29,
R30, R31, R32 and R33 are each independently selected from the group
consisting of Ito 4 carbon monovalent hydrocarbon radicals, aryl, and a
hydrocarbon group of 4 to 9 carbons containing an aryl group; Z is an
alkyleneoxide group of the general formula:
R34(C21-140),(C3H60)J(C4H80)kR35, 5 0  where R34 is a linear or branched
divalent hydrocarbon radical of 2, 3, 5, 6, 7, 8, or 9 carbon atoms: R35 is
selected from the group consisting of H, monovalent hydrocarbon radicals of
from Ito 6 carbon atoms and acetyl, and the subscripts and k are zero or
positive and satisfy the following relationships: 2 <k 20 with i ?:2; and
mixtures thereof; or a polyammonium-polysiloxane copolymer surfactant
comprising repeating units of the formula (IV):  



(IV) where R represents independent from each other organic groups, which
contain moieties selected from quaternary ammonium groups or amineoxide
groups, V is selected from the group V' or group V2, where V2 is selected
from divalent or trivalent, straight chained, cyclic or branched,
saturated, unsaturated or aromatic hydrocarbon moieties with up to 1000
carbon atoms (the carbon atoms of the below defined polysilOxane moiety Z2
are not counted here) optionally containing one or more groups selected
from -0-, 6 0  -N+R22-, where R2 is hydrogen, a divalent or trivalent,
straight chained, cyclic or branched, saturated, unsaturated or aromatic
hydrocarbon moiety with up to 100 carbon atoms, optionally containing one
or more groups selected from -0-, -NH-, - C(0)- and -C(S)-, and optionally
substituted by one or more substituents, selected from the group consisting
of hydroxyl, an optionally substituted , preferentially one or more N atoms
containing heterocyclic group, amino, alkylamino, dialkylamino, polyether,
polyetherester, under the proviso that if there are more than one -NR2-
groups they can be identical or different, -C(S)-, optionally, the moiety.
V2 can be substituted by one or more hydroxyl groups and the moiety V2
contains at least one group -Z2- of the formula R1 RI - where R1 is
identical or different, selected from the group consisting of: C1 to C22
alkyl, fluoro(Ci-Cio)alkyl and C6-010 aryl, and with n1 = 20 to 1000, 



V1 is selected from divalent or trivalent, straight chained, cyclic or
branched, saturated, unsaturated or aromatic hydrocarbon moieties with up
to 1000 carbon atoms which can be substituted by one or more groups
selected from  0-, where R2 is as defined above and the gruops R2 in V and
V2 can be identical or different,  C(0)-,  C(S)- and , where -Z1- is a
moiety of the formula     - , - , R112.1Ri Sti-0 Si-    n2 where R1 is as
defined above and the groups R1 in V and V2 can be identical or different,
with n2= 0 bis 19, and optionally, the moiety V1 can be substituted by one
or more hydroxyl groups, where the moieties V1 and V2 in the
polyammonium-polysiloxane copolymers can be identical or different, under
the proviso that at least one group Z1 or Z2 is present and  



where the positive charges of the ammonium groups are neutralized by
organic or inorganic acid anions. [0008]The method of the present invention
can be used with textiles comprising synthetic polymers so as to provide
hydrophilic characteristics either in the wash or rinse cycle of a home
laundry machine. In another embodiment of the present invention the method
can be used in an industrial setting before or after the textile is made
into a garment. In one embodiment of the present invention the active
silicone compounds discussed above can be added to a laundry detergent
composition or a fabric conditioning composition that can be applied to the
textile in the wash or rinse cycle of a home laundry machine. The invention
is described further in the Detailed Description section that directly
follows. DETAILED DESCRIPTION OF THE INVENTION [0009]As used herein,
integer values of stoichiometric subscripts refer to molecular species and
non-integer values of stoichiometric subscripts refer to a mixture of
molecular species on a molecular eight average basis, a number  average
basis or a mole fraction basis. [0010]As used herein, synthetic polymers of
the present invention include polyester, acrylic, nylon and mixtures
thereof. These synthetic polymers can also be blended with natural fibers
such as cotton and/or wool to produce a  WO 20091042083PCT/US2008/010942
synthetic/natural blend that can also be treated by the method of the
present invention. [0011]As used herein, textile refers to any material
made of interlacing fibres including fabrics made through weaving,
knitting, crocheting, or bonding and finished pieces of fabrics also
referred to as cloth. [0012]The present invention provides for a method for
altering the solid surface of a synthetic textile with a composition
containing at least one active silicone compound. In particular, the
present invention provides a method for altering the solid surface of a
textile by providing a hydrophilic surface that is resistant to degradation
over a wide pH range and therefore is more durable than  existing
treatments currently available. As discussed above, synthetic fibers that
have been treated to have, or naturally have, a hydrophilic surface often
loose their hydrophilicity after one wash. The method of the present
invention uses active silicone compounds or compositions that resist pH
degradation, reduce the surface tension of aqueous systems, and impart
rapid spreading and wetting properties, and therefore provide a hydrophilic
coating that is more durable than what is available on the market today.
The hydrophilic treatment of the method of the present invention can be
applied during a home laundry cycle or on an industrial level. [0013]A
fabric having hydrophilic characteristics is more desirable than a
hydrophobic fabric because it has retains less static charge after being
tumble  



dried, has improved stain removal properties, has improved transpiration
for all sport fabrics. [0014]Of particular importance in the present
invention is reducing static charge in garments. Static charge is the
result of an area or surface having too many electrons (negative charge),
or too few electrons (positive charge) and the electrons are not moving
("stand). When static electricity suddenly moves, like in a spark (i.e.,
electrostatic discharge), it is no longer static. Materials that are
nonconductors of electricity and have good electrical insulating properties
are known as dielectric materials. A dielectric will not, in practical
terms, permit the flow of electricity. If there is a large enough voltage
across a dielectric, the insulation will breakdown, electrons will suddenly
flow and a spark results. The voltage necessary for breakdown is dependent
on both the material and the thickness of the material. Almost all of the
fiber polymers can be classified as dielectric materials. This is
especially true for synthetic fibers, e.g. nylon, polyester, polyolefins,
acrylics etc. These materials easily become electrostatically charged when
rubbed against other materials. The present invention is designed to reduce
and/or alter the characteristics of the static charge by coating the
fabric/material with at least one of the silicone containing compositions
described herein.  [0015]The active silicone compounds used in the method
of the present invention is/are selected from a group consisting of a
surfactant having the general formula (I):           (R 1)-2., kr< AR3)Si
-R4 - Si(R5)(R6)(R7) where R1, R2, Ra, R5, and R6 are each independently
selected from the group consisting of Ito 6 monovalent hydrocarbon
radicals, aryl, and a hydrocarbon group of 7 to 10 carbons containing an
aryl group; R4 is a hydrocarbon group of 1 to 3 carbons; R7 is an
alkyleneoxide group of the general formula: R8(02H40)a(C31160)b(C4H80)cR9,
where R8 is a divalent linear or branched hydrocarbon radical having the
structure: -CH2-CH(R19)(R1, where R19 is H or methyl; R11 is a divalent
alkyl radical of Ito 6 carbons where the subscript d may be 0 or 1; R9 is
selected from the group consisting of monovalent hydrocarbon radicals of
Ito 6 carbon atoms and acetyl, subject to the limitation that the
subscripts a, b and care zero or positive and satisfy the following
relationships: 2 < a + b c < 20 with a > 2; a surfactant having the general
formula (II): MM' 12 R13 R14 siov2: ms,R15R16 n17 where M=RI"( S101/2; with
R12 selected from the group consisting of branched monovalent hydrocarbon
radical of from 3 to 6 carbon atoms and R15, where R18 is selected from the
group consisting of Szo H21 siR22 and (R15 IR18 R17)SiR22 (Si (Ria
mm14)5101/2) with R19, R29, and  12  



R21 each independently selected from the group of monovalent hydrocarbon
radicals having from Ito 6 carbon atoms and monovalent aryl or alkaryl
hydrocarbon radicals having from 6 to 13 carbon atoms and R22 is a divalent
hydrocarbon radical having from 1 to 3 carbon atoms, R13 and R14 are each
independently selected from the group of from 1 to 6 carbon atom monovalent
hydrocarbon radicals or R12, with R15 an alkylpolyalkyleneoxide of the
general formula: R23(C2F140)e(C3H60)i(C4H80)9R24, where R23 is a divalent
linear or branched hydrocarbon radical having the structure:
--C1-12--CH(R25)(R26)ho_ where R25 is H or methyl; R26 is a divalent alkyl
radical of 1 to 6 carbons where the subscript h may be 0 or 1; R24 is
selected from the group consisting of H, monovalent hydrocarbon radicals of
from Ito 6 carbon atoms and acetyl where the subscripts a, f and g are zero
or positive and satisfy the following relationships: 2 <e + f + g < 20 with
a > 2, and R16 and R17 are each independently selected from the group of
monovalent hydrocarbon radicals having from 1 to 6 carbon atoms or R15; a
surfactant having the general formula (Ill): M1D1M2 wherein
M1=(R27)(R28)(R29)siov2; M2=(R33)(R31)(R32) Siam; and  D1r(R33)(Z) SiO2
where R27, R28, -29, R30, R31, R32 and R33 are each independently selected
from the group consisting of Ito 4 carbon monovalent hydrocarbon radicals,
aryl, and a hydrocarbon group of 4 to 9 carbons containing an aryl group; Z
is an alkyleneoxide group of the general formula:
R34(C21-140)i(CaHeO)J(C4H80)kR35, where R34 is a linear or branched
divalent hydrocarbon radical of 2, 3, 5, 6, 7, 8, or 9 carbon atoms; R35 Is
selected from the group consisting of H, monovalent hydrocarbon radicals of
from Ito 6 carbon atoms and acetyl, and the subscripts i , j and k are zero
or positive and satisfy the following relationships: 2 < i + j + k < 20
with i > 2; and mixtures thereof. [0016]Additionally, the active silicone
compounds may include a polyammonium-polysiloxane copolymer surfactant
comprising repeating units of the formula (IV);  



(IV)    where R represents independent from each other organic groups,
which contain moieties selected from quaternary ammonium groups or
amineoxide groups, V is selected from the group V1 or group V2, 14   where
V2 is selected from divalent or trivalent, straight chained, cyclic or
branched, saturated, unsaturated or aromatic hydrocarbon moieties with up
to 1000 carbon atoms (the carbon atoms of the below defined polysiloxane
moiety Z2 are not counted here) optionally containing one or more groups
selected from  0--,  NR2-, -N4R22-, where R2 is hydrogen, a divalent or
trivalent, straight chained, cyclic or branched, saturated, unsaturated or
aromatic hydrocarbon moiety with up to 100 carbon atoms, optionally
containing one or more groups selected from -0-, -NH-, - 0(0)- and -C(S)-,
and optionally substituted by one or more substituents, selected from the
group consisting of hydroxyl, an optionally substituted , preferentially
one or more N atoms containing heterocyclic group, amino, alkylamino,
dialkylamino, polyether, polyetherester, under the proviso that if there
are more than one -N P2- groups they can be identical or different,  0(0)-,
C(S)-, optionally, the moiety V2 can be substituted by one or more hydroxyl
groups and 



the moiety V2 contains at least one group -Z2- of the formula   where R1 is
identical or different, selected from the group consisting of: C1 to C22
alkyl, fluoro(arCio)alkyl and C5-C10 aryl, and with n1 = 20 to 1000, VI is
selected from divalent or trivalent, straight chained, cyclic or branched,
saturated, unsaturated or aromatic hydrocarbon moieties with up to 1000
carbon atoms which can be substituted by one or more groups selected from
-0-, -NR2-, where R2 is as defined above and the groups R2 in VI and V2 can
be identical or different, -C(S)- and -Z1-, where -Z1- is a moiety of the
formula  n2 where R1 is as defined above and the groups R1 in V1 and V2 can
be identical or different, with n2 = 0 bis 19,  and optionally, the moiety
VI can be substituted by one or more hydroxyl groups, where the moieties V'
and V2 in the polyammonium-polysiloxane copolymers can be identical or
different, under the proviso that at least one group Z1 or Z2 is present
and 



where the positive charges of the ammonium groups are neutralized by
organic or inorganic acid anions. [0017]Other silicone containing
surfactants that resist degradation over a wide pH range, namely a pH of
about 2 to about 12, that provides hydrophilic properties to a fabric when
exposed thereto are also envisioned to be used as part of the method of the
present invention. [0018]The silicone compounds described in Formula (I)
above are fully described in a co-pending application having the United
States Serial No. 11/379592, which was filed on April 21, 2006 and is
entitled, Hydrolysis Resistant Organo-Modified Silylated Surfactants, the
contents of which are incorporated herein in its entirety by reference.
Similarly, the silicone compounds described in Formula (II) above are fully
described in a co-pending application having the U.S. Publication Number:
US 200710088091, which was filed on December 13, 2005 and is entitled,
Hydrolysis Resistant Organo-Modified Disiloxane Surfactants, the contents
of which are incorporated herein in its entirety by reference. Finally, the
silicone compounds described in Formula (III) above are fully described in
a co-  pending application having the U.S. Publication Number: US
2007/0184005, which was filed on February 9, 2006 and is entitled,
Hydrolysis Resistant Organo-Modified Trisiloxane Surfactants, the contents
of which are incorporated herein in its entirety by reference. [0019]The
production of the above-referenced silicone compounds used in the method of
the present invention to provide a durable hydrophilic fabric upon washing
the fabric with at least one of these compounds can be produced according
the materials and methods described in the respective patent applications
listed above. The information provided in these patent applications as well
as the present application would allow one skilled in the art to produce
the silicone compounds used in the method of the present invention and
therefore enables the full scope of the claimed invention. [0020]The
durability of the hydrophilic coating of the fabrics produced from the
method of the present invention unexpectedly remains hydrophilic for many
more wash and dry cycles than synthetic fabrics treated with other methods
to provide hydrophilicity. The effectiveness and unexpected durability of
the hydrophilic characteristics of fabrics produced using the method of the
present invention is shown in the examples and further discussed below.
TESTING PROCEDURE FOR THE EFFECTIVENESS OF APPLICATION  OF THE INSTANT
PROCESS ON FABRICS  [0021]To determine whether the effectiveness of process
of the instant invention, the following non-limiting examples have been
carried out. Two 100% polyester T-shirts were used in the examples as
"fabric monitors" (or control) and  were included into washing machine
together with cotton T-shirts and cotton terry towels, as ballast. The
entire wash load was washed with detergent and with or without fabric
softener at the rinse cycle to which the silicone additive has been added.
At the end of wash cycle, polyester T-shirts were dried in a tumble drier.
[0022]The method used to measure the effectiveness of the instant invention
in the examples was drop test Drop Test is designed to measure the time
absorbency (sec.) of 20 microliters of distilled water through polyester
textiles. 



[0023]In order to test the durability of the hydrophilic characteristics of
a fabric produced using the method of the present invention, a durable
hydrophilicity test was conducted. In this test, hydrophilic polyester
fabric was washed four times with laundry detergent and then rinsed with
water until the polyester becomes hydrophobic. The polyester load was dried
after each wash cycle and the drop test was carried out in order to check
the hydrophilicity/hydrophobicity. The greater the number of wash/dry
cycles necessary to reach 100% hydrophobicity indicates the greater
durability of the hydrophilic coating provided to the fabric using the
method of the present invention. [0024]In order to test the amount of
static charge and the duration in which the static charge is retained on a
fabric subjected to the method of the present invention a static test was
conducted. The test is designed not only to measure the quantity of the
static charge on a fabric after it is subjected to the  method of the
present invention but also to determine the influence of duration of the
retained charge of the treated fabric. EXAMPLES  [0025]Examples 1 -4 and
comparative Examples A and B are described below and the results provided
in tables and graphs that immediately follow thereafter. [0026]For each of
the examples 2.7 Kg of wash load including 4 (40x60 cm) 100% cotton terry
Towels, 2 (240 x 310 cm, 270 x 310 cm) 100% cotton sheets, 2- 100%
polyester T-shirts were placed in a lndesit W63T, front load washing
machine. The loads were then washed on a 40 degree Celsius cotton cycle
using 50 grams of detergent (Persil Color- trade name) and were spun at
60Orpm. [0027]Example A was carried out as described above and no fabric
softener and no silicone additives were added to the rinse cycle in the
washer. [0028]Example B was carried out as described above, and fabric
softener was added to rinse cycle in the washer with no silicone additive.
[0029]Example 1  was carried out as described Example A, except a silicone
additive of general formula (II) above was added to the rinse cycle in the
washer. [0030]Example 2 was carried out as described Example B except a
silicone additive of general formula (Ill) was added to the fabric softener
in the rinse cycle in the washer. 



WO 2009/042083PC171.182008/010942 [0031]Example 3 was carried out as
Example A except a quaternary aminosilicone polyether copolymer of general
formula (IV) was added to the rinse cycle in the washer. [0032]Example 4
was carried out as Example A except a second quaternary aminosilicone
polyether copolymer of general formula (IV) was added to the rinse cycle in
the washer. [0033]The Hydrophilicity/Hydrophobicity Results using Drop Test
of the Examples are as follows: Drop test results on polyester T-Shirts:
EXAMPLE EXAMPLE EXAMPLE EXAMPLE EXAMPLE EXAMPLE  A B 



1 2 3 4 Drop Time, sec. >120 >120 0 0 0 0  [0034]Drop Test results of the
examples A and B show that polyester T- shirts washed with detergent
(Example A) and with fabric softener at the rinse cycle (Example B) are
hydrophobic, whereas the addition of the silicone additives of the present
invention as rinse additives (Examples 1, 3 and 4) or with fabric softener
(Example 2) make the polyester textiles hydrophilic. Durability Test:
[0035]To measure the durable hydrophilicity of the polyester t-shirts, the
shirts were placed in the Indesit W 63T, front load washing machine and
washed at 40 degrees Celsius on the cotton cycle using 50 grams of Persil
Color  detergent. The load was spun at 600 rpm for 4 times. The loads were
then washed only with water until the polyester became hydrophobic. The
loads were dried after each wash cycle and the drop test was carried out on
the polyester t-shirts. Hydrophobicity at this stage was calculated using
the following equation: 



Hydrophobicity Index = 100 x ti/ to where t1 = drop time of polyester
t-shirt measured after each wash and dry cycle to = drop time of polyester
t-shirt pre-treated.  EXAMPLE A EXAMPLE B EXAMPLE 1 EXAMPLE 2 EXAMPLE 3
EXAMPLE 4 # of wash and dry cycles to become hydrophobic   15 



11 14 16  WO 20091042083PCT/US2008/010942 Hydrophilicity Polyester Fabrics
Durability Test    12345678910123141516 [0036]As shown in the
three-dimensional graph entitled Hydrophilicity Polyester Fabrics
Durability Test set forth above, Example 4 never reached 100%
hydrophilicity even after 16 repeated wash and dry cycles. Thus, the
durability of the hydrophilic characteristics of fabrics washed with at
least one of the above-described silicone compounds is evident from the
sheer number wash and dry cycles that have to be completed in order to
either reach 100% hydrophobicity. In the case of Example 3, 100%
hydrophobicity was never reached, as shown in the Durability graph above,
but for purposes of this test it is listed in the table above as reaching
100% hydrophobicity in greater than 16 loads. [0037]Examples 5 and
comparative Examples C and D are designed to measure the amount of /
retention of static charge on a fabric subjected to the method of the
present invention. The way to assess the charge retention  performance of
materials is to measure the " charge decay time": how quickly any charge
put on the materials dissipates over and through the material and away to
earth [1]. The simplest way to test the charge retention capability of
materials is to put some charge on the material and see how quickly this
charge disappears. [0038]JCI 155v5 Charge Decay Test Unit is an instrument,
which uses a high voltage corona discharge to deposit a patch of charge on
the surface of material to be tested. A fast response electrostatic field
meter observes the voltage generated by this charge on the material and
measurement is made of how quickly this voltage falls as the charge
migrates away. Corona charge deposition is a simple way to simulate
practical charging events. It allows control of initial surface voltage and
charge polarity and is applicable for all types of surfaces, whether
uniform or with localized conducting features. Studies have shown that
corona charge decay matches well the practical situation of the decay of
charge generated by rubbing surfaces together and provides consistent,
reproducible results that are not affected by corona exposure. 



[0039]The following examples describe the charge decay time measurements on
polyester and on elastane/polyamide fabrics treated with and without
silicones, after washing, to assess the charge retention capability.
Normally, elastane/polyamide fabrics are extremely hydrophobic, whereas
polyester is hydrophilic because it has a pre-treatment during the textile
process.  The compositions of the present invention used to treat the
synthetic fabrics have been chosen since they make polyester fabrics
hydrophilic. [0040]Chart 1 below provides the products used in the method
of the present invention and the percentage dosed. These products have been
added during the washing cycle and the quantity dosed is the minimum one to
make the polyester hydrophilic. The only exception is for Sample E, which
has been added during the softener cycle (without and with softener) to
make polyester hydrophilic. Adding it during the washing cycle does not
work, even increasing the dosage. Product Quantity dosed into the washing
cycle, 0/0 Sample A 1 Sample B 3 Sample C  Sample D 3 Sample E 3.5 Sample F



4.5  Chart 1 Sample A is a silicone additive of general formula (I) above.
Sample B is a second silicone additive of general formula (I) above. Sample
C is a silicone additive of general formula (II) above. Sample D is a
second silicone additive of general formula (II) above. Sample E is a
silicone additive of general formula (IV) above. Sample F is a silicone
additive of general formula (IV) above. [0041]The wash load type, wash
conditions and physical/chemical measurements are described below.  WO
2009/042083PCT/US2008/010942 [0042]The following wash load type has been
used for testing: Five 100% polyester T-shirts, one Nylon/Elastane
underwear and ballast. [0043]Silicone products have been added during the
wash cycle together with detergent (except for Sample E, as stated above)
and during the softener cycle together with fabric conditioner. All the
wash loads have been pre-washed following the ASTM Method for Fabric
Pre-treatment. The entire wash load was treated as follows: 1. Washed four
times adding 50 g of anionic detergent (i.e. Persil color Powder), T=40C,
spin = 600 rpm; 2. Washed three times with no detergent, at a temperature
of 40C, and a spin cycle at about 600 rpm; and 3. Dried fabrics. [0044]The
wash conditions with and without softener used in the present examples are
as follows: 



Washing Machine Used: MIELE NOVOTRONIC Wash load Type: 5 T-shirts 100%
polyester, 1 Nylon/Elastane and ballast Detergent Dosage: 25 g anionic
detergent (i. e. Persil Color as manufacturers recommended); Temperature:
40C, Spin = 600rpm Fabric Softener dosage: 20 ml Comfort (as manufacturer's
recommended)  Silicone Product Dosage: the minimum level to make polyester
hydrophilic. The silicones were added in the washing cycle without
softener. Whereas, when softener was added, the silicones were added
together with the softener. The only exception was for Sample E, which was
added, in both cases, at the softener cycle. The fabrics were washed five
times to measure the build-up. Samples were taken after one, three and five
washes, while for nylonielastane fabric samples were taken only after five
washes. After each wash the wash load was tumble-dried and all the samples
were stored paper positioned between each sample to avoid the transfer of
static charge from one sample to another by direct contact. [0045]Physical
and chemical Measurements were conducted on each of the samples, namely
static charge measurements and build-up studies. Static Charge Measurements
[0046]As described above, static charge retention was measured by placing
some charge on the material and measuring decay over time using a JCI 155v5
Charge Decay Test Unit. This decay test unit uses high voltage corona
discharge to deposit a patch of charge on the surface of material to be
tested and using a fast response electrostatic field meter observes the
voltage generated by this charge on the material. The measurement is made
based on how quickly this voltage falls as the charge migrates away. The
JCI 155 test unit  has a 45 X 54 mm test aperture in the instrument base
plate, which can rest directly on the test surface. Contact with the
surface around the test aperture provides a return route for outwardly
migrating charge and high local capacitance to trap such a charge.
Instrument software provides for automatic zero setting of the field meter
just before each test. [0047]The JCI 155 test unit measures the decay time
in relation to the initial peak voltage and calculates two points (simple
acceptance test criterion): voltage to 37% and 10% of the initial peak
voltage. These two points are measured so as to have a quick comparison
between materials. Charge decay characteristics are usually susceptible to
absorption of surface moisture from the atmosphere, so measurements are
very likely to depend on humidity. JCI 155v5 includes components designed
to measure both temperature and humidity within the test region of the
instrument. For this reason the fabrics have been stored in a closed carton
box and the measurements have been made controlling the temperature and
humidity in the laboratory. Results from the following test are reported in
the graphs that directly following the build-up test. Build-up [0048]Each
fabric was washed five times and the fabrics were sampled at one, three and
five washes. Several chemical/physical properties of the fabrics were
sampled for build-up of the product. [0049]Three decay time measurements
were obtained in testing the material under a set of test conditions. These
measurements have been made at 



different positions on the fabrics. Several tests have been made with
positive and negative corona polarity, to assure that any differences noted
were not due to polarity. In addition, to the above data the following
information was also recorded: a) Temperature and Relative humidity b) Test
conditions of corona charging, duration, polarity c) Individual values of
initial peak sample surface voltage and the time from peak voltage to 37%
and 10% of this voltage d) Received Charge e) Capacitance loading: the
quantity of charge per unit of initial peak surface voltage. The influence
of electrostatic charge on materials depends both on how long it is there
and to the associated surface voltage created. Laundry Powder Detergent
without Softener [0050]The first series of results regards all the
polyester T-shirts and nylon/elastane underwear washed with laundry powder
detergent (Persil Color) + silicone products without softener (Comfort).
[0051]Two controls have been considered: CONTROL 1 shows the charge decay
behavior obtained for the Polyester T-shirt and Nylon/Elastane underwear
pre-treated and CONTROL 2 shows the charge decay behavior obtained for the
Polyester T-shirt and Nylon/Elastane underwear washed with Persil Color.
WO 2009/042083PCT/1JS2008/010942 Polyester, CONTROL 1 (only pre- treatment
WL1) NyloniElastane, CONTROL 1 (only pretreatment WL1) Surface (Temp. C):
23.6 Surface (Temp. C): 24.9 Surface (% R.1-1.): 16.96 



Surface (% RH.): 14.9 lie not reached 1/e reached after 392.52 sec 10% not
reached 10% not reached Received charge = 7.27479 nC Received charge =
14.7222 nC Capacitance loading = 1.87024 Capacitance loading = 3.44929
[0052]Although both fabrics are hydrophobic, Nylon/Elastane dissipates
static charge, while polyester tends not to dissipate the static at all.
That is, more than 37% of the initial charge still remains after 900
seconds in the polyester fabrics tested while, nylon/elastane reaches 37%
of initial voltage at 392 seconds. It is still too long as time, however
the tendency to dissipate charge is higher.  WO
2009/042083PCT/1152008/010942 Polyester, CONTROL 2,1W Polyester CONTROL 2,
3W Polyester CONTROL 2, 5W Nylon/Elastane, CONTROL 2 Surface (Temp. C):
25.6 



Surface (Temp. C): 26 Surface (Temp. C): 26 Surface (Temp. C): 26 Surface
(% R.H.): 14.17 Surface Wei R.H.): 13.61 Surface (% R.H.): 14.21 Surface (%
R.H.): 14.54 1/e not reached 1/e not reached 1/e not reached 1/e reached
after 22.837 sec 10% not reached 10% not reached 10% not reached 10%
reached after 100.65 sec Received charge = 12.0402 nC Received charge =
6.49795 nC Received charge = 8.07609 nC 



Received charge = 6.19862 nC Capacitance loading = 3.29363 Capacitance
loading = 1.70448 Capacitance loading = 2.13712 Capacitance loading =
1.61422  [0053]As indicated by the results shown above, even if the
polyester shirt is washed with detergent and starts to become hydrophilic,
it is still not sufficient enough to dissipate the static charge.
Conversely, the nylon/elastane fabric remains hydrophobic, however the
charge dissipates quickly: 37% of initial charge is dissipated reached
after about 23 sec. and 10% after about 100 sec. [0054]The next set of data
show the comparison between the controls and the fabrics treated with
silicones. [0055]The first results regard the following wash loads: a)
CONTROL 2: Polyester T-shirt and Nylon/Elastane underwear washed with
Persil Color b) Detergent+ Sample A: Polyester T-shirt and Nylon/Elastane
underwear washed with Persil Color + Sample A  WO
2009/042083PCT/US2008/010942 c) Detergent + Sample B: Polyester T-shirt and
Nylon/Elastane underwear washed with Persil Color + Sample B 



[0056]Charge decay data for polyester and nylon/elastane washed with
Samples A and Sample B after one, three and five washes (1W, 3W, 5W)
Detercient+Sample A Polyester, 1W Polyester 3W Polyester, SW Nylon/Elastane
Surface (Temp. C) 23.58 24.4 25.13 25.2 Surface (0/0 R.H.) 18.9 17.87 17.65
18.1 1/e reached after 933.03 sec 



699.03 sec 563.03 sec 17.837 sec 10% not reached not reached not reached
not reached Received charge 12.1905 nC 15.7976 nC 8.29758 nC 6.12406 nC
Capacitance loading 3.36031 4.20087 2.26227 1,52173  



Detercient+Sample B Polyester, 1W Polyester 3W Polyester, SW 26
Nylon/Elastane Surface (Temp. C) 25.55 25.6  26 Surface (0/0 R.H.) 18.47
18.21 18.34 1845 1/e reached after 741.03 sec 280.52 sec 87.15 Sec 



6.6969 sec 10% reached after not reached not reached 315.52 sec 41.525 sec
Received charge 12.8349 nC 13.2109 nC 10.5362 nC 9.22788 nC Capacitance
loading 3.4081 3.49092 2.84718 2.43159  [0057]The tables above report the
charge decay measurements. Inclusion of Sample A in the wash load causes an
increase in the rate of static charge dissipation on polyester compared to
the control without silicone additive. Inclusion of Sample B in the wash
load causes an increase in the rate of static charge dissipation on
polyester and nylon/elastane compared to the control without silicone
additive. The data also indicate that there is a build-up effect of static
charge dissipation, as the samples washed five times show faster rates of
dissipation than those washed only one or three times. 



WO 2009/042083PCT/US2008/010942 [0058]The following example shows the
benefit of inclusion of Sample D in the wash load: d) CONTROL 2: Polyester
T-shirt and Nylon/Elastane underwear washed with Persil Color e)
Detergent'- Sample D: Polyester T-shirt and Nylon/Elastane underwear washed
with Persil Color detergent and Sample D [0059]Charge decay data for
polyester and nylon/elastane washed with Sample D after one, three and five
washes (1W, 3W, 5W) Pers.Color+Sample D Polyester, 1W Polyester 3W
Polyester, SW Nylon/ El astane Surface (Temp. C) 25.51 24 24.8 25.18
Surface (9/0 R.H.) 



18.2 21.1 19.87 18.48 1/e reached after 158.77 sec 170.77 sec 122.4 sec
28.212 sec 10% not reached 625.03 sec 442.52 sec 137.77 sec Received charge
8.62541 nC 9.05355 nC 8.85408 nC 11.9414 nC 



Capacitance loading 2.36338 2.50315 2.414 2.10554  [0060]The table above
reports the charge decay measurements. Inclusion of Sample D in the wash
load causes an increase in the rate of static charge dissipation on
polyester compared to the control without silicone additive. The data also
indicate that there is a build-up effect of static charge dissipation, as
the samples washed five times show faster rates of dissipation than those
washed only one or three times. Laundry Powder Detergent with Softener
[0061]The following example shows the performance of the silicone samples
when added to polyester T-shirts and nylon/elastane underwear washed with
laundry powder detergent (Persil Color) and fabric softener (Comfort).  WO
2009/042083PCT/U82008/010942 Control 3 represents Polyester T-shirts and
Nylon/Elastane underwear washed with Persil Color detergent + Comfort
fabric conditioner. [0062]Charge Decay Results of Control 3: Polyester and
nylon/elastane washed with Persil Color and Comfort. Control 3 Polyester,
1W Polyester 3W 



Polyester, SW Nylon/Elastane Surface (Temp. O 25.93 25.98 25.92 25.8
Surface (% R.H.) 19.31 18.75 18.76 19.38 1/e reached after 17.275 sec
21.275 sec 7.6344 sec 12.431 sec 10% 60.275 sec 



72.9 sec 27.337 sec 52.525 sec Received charge 8.11011 nC 7.45864 nC
7.65014 nC 11.0175 nC Capacitance loading 2.23833 2.01955 2.12808 2.56821
[0063]It appears. that the addition of softener helps to increase the rate
of charge dissipation as expected since fabric softeners also a function as
antistats. This is usually true with hydrophilic fabrics, however here both
types of synthetic fabrics are hydrophobic. [0064]The next tables report
the behavior of fabrics adding silicone products together with softener. f)
CONTROL 3: Polyester T-shirt and Nylon/Elastane underwear washed with
Persil Color'- Comfort 



g) Detergent + Comfort + Sample A: Polyester and Nylon/Elastane washed with
Persil Color + Comfort + Sample A h) Detergent + Comfort + Sample B:
Polyester and Nylon/Elastane washed with Persil Color + Comfort + Sample B
Pers.Color+Sample A Polyester, 1W Polyester 3W Polyester, SW Nylon/Elastane
Surface (Temp. Q 23.6 24 24.4 24.4  WO 2009/042083PCT/US2008/010942 Surface
(k R.H.) 21.35 20.5 20.27 19.73 



1/e reached after 3.7125 sec 4.6031 sec 1.4273 See 3.8531 sec 10% 12.4 sec
15.837 sec 4.3844 see 15.712 sec Received charge 8.86659 nC 8.71403 nC
8.35858 nC 8.56662 nC Capacitance loading 2.55692 2.52078 2.4774 



2.05796  Pers.Color+Sample 13 Polyester, 1W Polyester 3W Polyester, 5W
Nylon/Elastane Surface (Temp. C) 25.2 25.46 25.27 25.47 Surface (fik R.N.)
17.66 17.93 17,56 18.14 1/e reached after 7.4938 sec 



1.9781 sec 1.3687 sec 7.15 sec 10% 26.275 sec 6.525 sec 44625 sec 31.65 sec
Received charge 8.09164 nC 8.70131 nC 10.2224 nC 6.30221 nC Capacitance
loading 2.29729 2.65998 3.01763 1.60518  



[0065]The tables above report the charge decay measurements in the presence
of fabric conditioner. Inclusion of Samples A or B in the wash load causes
an increase in the rate of static charge dissipation on polyester compared
to the control without silicone additive. This increase in static charge
dissipation rate is additive to the effect noted previously with fabric
conditioner alone. The data also indicate that there is a build-up effect
of static charge dissipation, as the samples washed five times show faster
rates of dissipation than those washed only one or three times. [0066]The
following example reports the charge decay measurements of wash loads
treated with sample C: i) CONTROL 3: Polyester T-shirt and Nylon/Elastane
underwear washed with Persil Color'- Comfort j) Det.+ Comfort+ Sample C:
Polyester and Nylon/Elastane washed with Persil Color + Comfort + Sample C
WO 2009/042083PCT/1182008/010942 Pers.Color+Sample C Polyester, IW
Polyester 3W Polyester, SW Nylon/Elastane Surface (Temp. C) 25.2 25.36
25.55 25.6 Surface (k R.H.) 



17.09 17.38 17.34 17.53 1/e reached after 3.7203 sec 2.2438 sec 1.8102 sec
4.5094 sec 10% 13.369 sec 7.9625 sec 6.0563 sec 16.587 sec Received charge
9.03694 nC 10.2879 nC 8.37905 nC 9.02485 nC 



Capacitance loading 2.61561 3.31071 2.43421 2.12543  [0067]The table above
reports the charge decay measurements in the presence of fabric
conditioner. Inclusion of Sample C in the wash load causes an increase in
the rate of static charge dissipation on polyester compared to the control
without silicone additive. This increase in static charge dissipation rate
is additive to the effect noted previously with fabric conditioner alone.
The data also indicate that there is a build-up effect of static charge
dissipation, as the samples washed five times show faster rates of
dissipation than those washed only one or three times. [0068]While the
above description contains many specifics, these specifics should not be
construed as limitations of the invention, but merely as exemplifications
of preferred embodiments thereof. Those skilled in the art will envision
many other embodiments within the scope and spirit of the invention as
defined by the claims appended hereto.  WHAT IS CLAIMED IS: 1.A method of
altering the solid surface of a synthetic textile comprising contacting
said solid surface of a synthetic textile with a composition comprising at
least one silicone additive during either a wash cycle or a rinse cycle of
a laundry cycle to produce a solid surface of a synthetic textile having an
altered surface, wherein said silicone additive is selected from the group
consisting of a surfactant haying the general formula (I): (-c )(R3)Si -R4-
Si(R5)(R6)(R7)      where R1, R2, R3, R5, and R6 are each independently
selected from the group consisting of 1 to 6 monovalent hydrocarbon
radicals, aryl, and a hydrocarbon group of 7 to 10 carbons containing an
aryl group; R4 is a hydrocarbon group of Ito 3 carbons; and      R7 is an
alkyleneoxide group of the general formula R8(C2H40)a(C3H60)b(C41-180)cR9,
where R8 is a divalent linear or branched hydrocarbon radical having the
structure -CH2-CH(R10)(R1)du , where R1 is H or methyl; R11 is a divalent
alkyl radical of 1 to 6 carbons where the subscript d may be 0 or 1; R9 is
selected from the group consisting of H, monovalent hydrocarbon radicals of
1 to 6 carbon atoms and acetyl, subject to the limitation that the
subscripts a, b and c are zero or positive and satisfy the following
relationships: 2 < a + b + c < 20 with a a surfactant having the general
formula (ID: 



MM',  where M=R12 R13 R14 Sl012 and M11=R15R16 R17 Si0112;      with R12
selected from the group consisting of branched monovalent hydrocarbon
radical of from 3 to 6 carbon atoms and RIB, where R18 is selected from the
group consisting of R 19 R20 R21 siR22 and (R15 R16 R17)siR22 (Si (R13
R14)Si0112) with R19, R29, and R21 each independently selected from the
group of monovalent hydrocarbon radicals having from 1 to 6 carbon atoms
and monovalent aryl or alkaryl hydrocarbon radicals having from 6 to 13
carbon atoms and R22 is a divalent hydrocarbon radical having from 1 to 3
carbon atoms,        R13 and R14 are each independently selected from the
group of from 1 to 6 carbon atom monovalent hydrocarbon radicals or R12,
with R15 an alkylpolyalkyleneoxide of the general formula:
R23(C2F140)e(C3H60)f(C4H80)9R24, where R23 is a divalent linear or branched
hydrocarbon radical having the structure: --CH2--CH(R25)(R26)h- u where R25
is H or methyl; 528 is a divalent alkyl radical of 1 to 6 carbons where the
subscript h may be 0 or 1; R24 is selected from the group consisting of H,
monovalent hydrocarbon radicals of from 1 to 6 carbon atoms and acetyl
where the subscripts e, f and g are zero or positive and satisfy the
following relationships: 2 < e + f + g < 20 with e > 2, and      R16 and
R17 are each independently selected from the group of monovalent
hydrocarbon radicals having from 1 to 6 carbon atoms or R15; a surfactant
having the general formula (Ill): M1D1M2 wherein M1=(R27)(R28)(R29)SiO112;
M2=(R30)(R31)(R ) Si0112; and                              D1=(1R33)(Z)
8i0212 where R27, R28, R22, r.30, ni                               K R-,
1:232 and R33 are each independently selected from the group consisting of
1 to 4 carbon monovalent hydrocarbon radicals, aryl, and a hydrocarbon
group of 4 to 9 carbons containing an aryl group,       Z is an
alkyleneoxide group of the general formula: le(C2H40):(C3H6O)J(C4F180)2R35,
where IR34 is a linear or branched divalent hydrocarbon radical of 2, 3, 5,
6, 7, 8, or 9 carbon atoms; R35 is selected from the group consisting of H,
monovalent hydrocarbon radicals of from 1 to 6 carbon atoms and acetyl, and
the subscripts i, j and k are zero or positive and satisfy the following
relationships: 2 < i + j + k < 20 with i 2; and, 



a polyammonium-polysiloxane copolymer surfactant comprising repeating units
of the formula (IV):        where R represents independent from each other
organic groups, which contain moieties selected from quaternary ammonium
groups or amineoxide groups, V is selected from the group V1 or group V2,
where       V2 is selected from divalent or trivalent, straight chained,
cyclic or branched, saturated, unsaturated or aromatic hydrocarbon moieties
with up to 1000 carbon  atoms (the carbon atoms of the below defined
polysiloxane moiety Z2 are not counted here) optionally containing one or
more groups selected from -0-, -NR2-, where R2 is hydrogen, a divalent or
trivalent, straight chained, cyclic or branched, saturated, unsaturated or
aromatic hydrocarbon moiety with up to 100 carbon atoms, optionally
containing one or more groups selected from -0-, -NH-, -C(0)- and -C(S)-,
and optionally substituted by one or more substituents, selected from the
group consisting of hydroxyl, an optionally substituted , preferentially
one or more Ni atoms containing heterocyclic group, amino, alkylamino,
dialkylamino, polyether, polyetherester, under the proviso that if there
are more than one -NR2- groups they can be identical or different, -C(0)-,
-C(S)-, optionally, the moiety V2 can be substituted by one or more
hydroxyl groups and the moiety V2 contains at least one group -Z2- of the
formula R1 R1 R1 where RI is identical or different, selected from the
group consisting of: C1 to C22 alkyl, fluoro(Ci-Cio)alkyl and Ca-Cio aryl,
and with n1 = 20 to 1000,       VI is selected from divalent or trivalent,
straight chained, cyclic or branched, saturated, unsaturated or aromatic
hydrocarbon moieties with up to 1000 carbon atoms which can be substituted
by one or more groups selected from -0-, -NR2-, -N4R22-, where R2 is as
defined above and the groups R2 in VI and V2 can be identical or different,
-C(0)-, -C(S)- and -ZI-, where -Z1- is a moiety of the formula  40 0   SI-0
RI   



n2       where RI is as defined above and the groups RI in VI and V2 can be
identical or different, with n2 = 0 bis 19, and optionally, the moiety VI
can be substituted by one or more hydroxyl groups, where the moieties VI
and V2 in the polyammonium-polysiloxane copolymers can be identical or
different, under the proviso that at least one group ZI or Z2 is present;
and       where the positive charges of the ammonium groups are neutralized
by organic or inorganic acid anions.  2. The method of claim 1 wherein said
solid surface of a synthetic textile is polyester.  3. The method of claim
1 wherein said solid surface of a synthetic textile is nylon.  4. The
method of claim 1 wherein said solid surface of a synthetic textile is in
the form of a finished garment.  5. The method of claim 4 wherein said
textile contains at least some polyester, nylon, or acrylic fibers, or
mixtures thereof and/or mixtures of any of the foregoing with cotton and/or
wool. 410   6. The method of claim 1 wherein said composition comprising at
least one silicone additive further comprises a laundry detergent or fabric
conditioner used for cleaning and/or improving softness of said fabrics.
7. The method of claim 1 wherein said altered surface of said solid surface
of a synthetic textile has a hydrophilic coating that remains hydrophilic
after multiple wash and dry cycles of a laundry machine.  8. The method of
claim 7 wherein said altered surface of said solid surface of a synthetic
textile has a hydrophilic coating that remains hydrophilic after 3 or more
wash and dry cycles of a laundry machine. 42 0 


