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changes in nol ecul ar structure can result in the | oss of desirable a ysi cal

properties such as fabric strength, thermal regul ative propertidd, 1004
hand. Such graft polynerization techniques are disclosed in U S Pat ent
Nos. 4,135,877 to Alkawa et | 1 5 MAR 7004 WO 00/ 78844 PCT/ 1 B00/ 00800 al .
3, 297, 786_t 0 Hor owi tz; 3,099,631 to Tanner; 3,252,880 to Maggirs@boddses and
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pol yam debfﬁa fy@étpg?r R I yrrer. The hydrophilicity of the polysiloxane is

derived f g h& ani oni c b| nding groups as well as the presence of

hydr oxyl , al koxyl and primary h ate rau at ent Nos
5, 354, 815 and m@s’—r@mwﬁ@amfag éYgd’ﬁ‘?cm ‘Sb‘nﬁglieﬁ}%’n’ger

respectivel . th ﬁp‘ﬂ” as 'ﬂmhmdhg(bfthe t he
above- ci t@agrogg\h,clpﬁz;@ %één%m"% e ah#gﬁ?‘?&ﬁ%ﬁﬂuﬁﬁgf t he bi ndi ngﬁqr}hol eties
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backbone of the B rringer a yésterhydrol yzed
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groups as well as the presence of hydroxy}, alkoxyl and primary bydroxylate groups.

See U.S. Patent Nos. 3, 354,815 and 5,408,012 to Barringer, Jr., et al. and Barringer,

Jr., respectively.
For the anionic hydrophilic polysiloxanes described in the above-cited

Barringer patents, the anjonic nature of the binding moieties in the polysiloxane and
the electric repulsive nature of the carbonyl groups in the polyester greatly lowers the
binding affinity to polyester polymers.

Additionally the hydrophilic alkoxyl groups in the polysiloxane backbone of
the Barringer agents, Si-OR groups, can be easily hydrolyzed to reactive Si-OH
groups. Neighboring Si-OH groups can then undergo condensation reactions which,
in turn, decrease the bydrophilicity and the polysiloxane molecules of the disclosed
agents precipitate from the solution before contacting the fabrics to be treated due to
ihe condensation reaction.

The anionic nature of the Barringer agents also prevent the simultaneous
treatment of polymer -matexials with other cationic additives and auxiliaries such as
softeners, dispersing agents, wetting surfactants, leveling agents, UV absorbing
agents, IR absorbing agents, antistatic agents, anti-foaming agents, fluorescent

brightening agents, bacieriostats, fungistats and the like. Moreover, hard water with
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of the Syrsgrx?tggtlig mngliéneaisl &lulc? Ihef B0 PhteGhib a synthetic fabric with more durable

enbanced hydrophilicity and thermal regulative properties as well as improved

softening effects and hand. Additionally the multifunctional siloxane copolymers

could also be used to treat synthetic fabrics directly. The siloxane copolymer can be
applied simultaneously with dycing of the synthetic material or separately .

SUMMARY OF THE INVENTION

It is an object of the present invention to provide multifunctional nonionic and
partially nonionic siloxane copolymers that have binding ability to synthetic materials.
The synthetic materials modified with the multifunctional siloxane copolymers of the
present invention can be made into synthetic fabrics. The synthetic fabrics can have
enbanced hydrophilicity and thermal regulative properties as well as improved
softening effects and hand over untreated synthetic fabrics.

This invention relates to a nonionic or partially nonionic multifunctional
siloxane copolymer fdr modifying synthetic materials with increased and more
dur-ablc binding to synthetic materials. The modified synthetic materials can be
manufactured into synthetic fabrics which exhibit increased modification longevity,
increased hydrophilicity, enbanced sofiening effects, more desirable hand, and more
resistance to yellowing from the amino functi onal groups. Examples of _synthetic



SUZY OF THE INVENTION It is an object of the present invention to Sgﬂ%ide
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have binding ability to synthetic materials. The synthetic materials
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Another object of the present invention is 10 provide a synthetic material
containing the multifunctional siloxane copolymer. The synthetic material may be in
the form of a yarm, filament, fiber, or fabric, or may be unprocessed synthetic material.

Anotber object of the present invention is to provide a synthetic fabric
containing the multifunctional siloxane copolymer. The synthetic fabric can have
increased modification longevity, increased hydrophilicity, enhanced softening

effects, more desirable hand, and more resistance 10 yellowing.

DETAILED DESCRIPTION OF THE INVENTION
A muitifunctional nonionic or partially nonionic siloxane. copolymer according
1o the present invention can be represented by the following general tompositional

formula:

RI R2 RB
| | I
(R*),-Si—O—{Si-0),—{Si-0);—{8i-0},—Si-R");
I | |
CH, CH, CH,



Anot her object of the present invention is to provide a synt hetic”ggtl%iafﬁb4
containing the nultifunctional siloxane copolyner. The synthetic ert

may be in the formof a yarn, filanment, fiber, or fabric, or may be
unprocessed synthetic material. Another object of the present invention is
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can be the same or different independently of one another. The ratio between the x, y,
and z factors can be adjusted for the desired physical properties of the modified
materials. '

Furthermore, R and R? are independently hydrophilic functional groups with
binding ability 1o either or inoth the amide group of a polyamide and the carbonyl
group of a polyester. The R* alkyl group preferably refers to a lower alkyl group,
inclusive of straight and branched C,-C, aikyls. R includes, for instance, methyl,
ethyl, propyl, iso-propyl, n-butyl, sec-butyl, and t-butyl. R’ is preferably methyl.

The above general formula only indicates the composition and the presence of
three types of monomers in the copolymer but not the position sequence of the three
monomers in the copolyfncr. In the copolymer, the positions of the monomers
containing R', R’ and R? functional groups can be random and their molar amounts in
the copolymer are represented by X, ¥, and z. The molar ratio x:y;z is adjusted to
achieve the desired binding ability, hydrophilicity, solubility in watef and softening
effects in a synthetic fabric made from a treated synthetic material or in a reated
synthetic fabric. The selection of the R? group is based on the melting point and
thermostability requirements for the multifunctional siloxane copolymer.

The mlﬂﬁfunéﬁonal nonionic and partially nonionic siloxane copolymer can
be synthesized by copolymerization of predetermined amounts of the three individual
monomers. A suitable starting compound for the multifunctional nonionic siloxane

: : 2
copolymer can provide a polysiloxane backbone, 10 which the various R' and R



can-be the sane or different independently ol; one another. The ratio
between the x, y, and z factors can be adjusted for the desired fpﬂ%m%l
properties of the nodified materials. Furthernore, R and R2 are ‘
I ndependent |y hydrophilic functional groups with binding ability to either

or both the am de group of a polyam de and the carbonyl grg
pol yest erwO95884 al kyl group preferably refers to a | ower 5&&9&%@5@p

inclusive of straight and branched C1-C alkyls. R includes, for instance,
met hyl , %to%é% cRIEBY, ad SRirBa aPWbiain tHeufinal mubifunttidng) silexemetcopalyyder. R4 i s
pr ef er abl ﬁ9|. The above general fornula:only Lpdicqtes t he conposition
and the poeserdereaf siarting esatenglds polymethdhdredipgiEIoXaRG| yrer but not the
position sequence of the three nononers in the copolyner. In the
copol ynmer, the positions of the nononers containing R, R and R3
functional groups caH be randidly and their nolar ambunts in the copol yner
are represented by xg Y, andlz. The nolar ratio x:y;z is adjusted to

[

achi eve the desired di ng.ahj.l i ydrophilicity, solubility in water
and sof t e DgSePretitLhev Sé”@r]f‘ﬁg%/ﬁﬁ? abric made froma treated synthetic
material or in a tredted synthetic fabric. The selection of the R3 group

I s based on the neltj poi ntpgnd  thernostability requirenments for the
mul ti functional siloxane copol yner. The nultifunctional nonionic and

partially nonionic siloxane copol ymer can be synthesi zed :

copol yner ibatei eanh &' igprefreatdy metayl, apbtnk-< 3 2% "FFZ ?cfrﬂ} %’é’ Vlch-gﬁg Beiirin
mononers. A suitable starting c it éaep ied BhdHel AR fuRIdRAINi C
si | oxane “@Fﬁ@kﬁfgf'yﬁwgﬁrvgvg%c%gaggwg{cﬁ%iane rgg%i]bone,_ to which the
various Rgande. Bendlyher. MR 2 aWoud0,z/ 88t dg@by BilenoositEiffrHa3: ¢ne

attached, as desirted, to obtain the final Ful;téfunctional si | oxane
copol yner be eqing tpoeépproximately eapaldo the 8im g1 * 8d Y-

pol ymet hyl hydr %!xle nn%lﬁ%.ln%hlogayl%ﬂgmﬂé cgﬂ%lymers of the present invention typically
have a molecular weight greater than about 1,000 g/mol, preferably greater than about
2,000 g/mol, and most preferably greater than about 4,000 g/mol. The siloxane
copolymers of the present invention are preferably soluble or miscible with water.

Synthetic materials which may be modified with the multifunctional siloxane
copolymers of the present invention include, for cx;ample, polyamidcs, polyesters and
other carbonyl containing polymers. Polyamides ﬁmhcr include, for example, nylon-
6 (polycaprolactam), nylon-6,6 (polyhexamethylerie/adipic acid amide), nylon-6,10
(_polyhexamethylem_:/sebacic acid amide) and the like. Polyesters include, for
example, highly polymeric linear polyesters, linear polyesters of aromatic
dicarboxylic acids and dihydric compounds such as polyethylene terephthalate,
modified polyesters and copolymers and the like. ‘

The synthetic materials can be in varjous tfle.i]e forms, for example, fiber,
web, yarn, skeins, woven fabric, non-woven fabri&,, or knitted fabric. Synthetic
fabrics as used herein refers 1o synthetic matcﬁa.‘lsg fabricated into, for example, the
various textile forms listed above. The synthetic jznatcrials and fabrics can be
impregnated, coated, or otherwise contacied with the multifunctional siloxane
copolymer, for example, suspended in an agueous solution containing the siloxane

copolymer. The siloxane copolymer can be fixed to the textile form in a batch process

6
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~p-n~-1 1 i CH3 1 CH3 where each R is preferably methyl, ai;g o4 2
are as set forth above. The starting material and x:y:z ratio r@(}m
according to the desired properties of the nultifunctional siloxane
copolymer. The nol ar anmount, z, of the dinethylsilane unit, §i can
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pol yesters of ar@ﬁ;ﬁf, thh CRALRAXY htCmBaifka id Mk Melig protess) symbiits such as
pol yet hyl ene terephthalate, nodified polyesters and copol yners and the
like. The sydiériat itsat omb be nmidifieddry the nivitifuacional silewent pepalngs of thsr  exanpl e,
fiber, web, yarn, skeins, wgven_ fabric, nan-woven fabri or..kpitted
fabric. Sypresenti@ventgn aedopimyjedip \%@Ffe?‘??%r? 083"33‘5?3%% riarémégt erials,
fabricated into . ] e [ Selidise thesdWwithowicedboatlpve. The
synt hetic Hh?g??saﬁfg"'hé%‘%?g-gﬁ” s%gjﬁﬁgéﬂﬁm% %&atl%d, coated, or Q?ﬁervm se
contact ed wifle bhemind mbfeties sidna paiyétbylaneand ppiypiprdene. fcen be modified by
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t i | Th
si | oxane cdmotilonane cappipmers afdhe P"Gsﬂé“‘fcéﬁfq’?'l %f%IP'Fﬁ?l n Sgloﬁéq%g%h%gﬁ%ss ©

of the present invention can be used to treat natural fiber and fabrics such as those of

silk, wool, cellulose and the like, since the functiénal groups in these natural fibers
can also form a strong hydrogen bond with the ndnionic or partially nonionic siloxane
copolymer of the.present invention.

The R groups (R', R? R® and R") as used Herein represent a specified moiety
prior to attaching to the polysiloxane backbone, rEewgnizing that upon reaction to
attach to the backbone, hydrogen atoms, for instance, will be replaced by that moiety.

The R’ group includes, for example, hydrogen, nonioni¢c carbohydrates,
noniopic carbinols, nonionic primary and second'hry amines, and.alkyljureas.
Nonionic carbohydrates include carbohydrates sﬁch as monosaccharides, modified
monosaccharides, low molecular weight polysacd':harides. Low molecular*weight
polysaccharides refers to polysaccharides with n:qicﬂecuiar weights not higher than
about 1,000 g/mole, preferably less than 400 g/mole. 1f no cationic additives and
auxiliaries are used during the treatment of the p%escnt siloxane copolymer, R' may
also include anionic functional groups provided {hat R? is a nonionic functional group
that exhibits binding ability to the carbonyi groups of polyester. When R'isan
anionit; functional group which exhibits no binding ability to polyester, the total
binding ability of the siloxane copolymer to po]ycster is reduced. In this case, alkoxyl
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a strong bfthecweolyserrdn wolyesterrnd RORREASEE I 25X 19T G Pates 6 FEUE 9 Peane

copol ynmer of the pre toinvention. The R groups (R, R2 R3 and R ) as used
her ei n reﬁ?@&éﬁﬂ“@‘s"ﬁﬁ??i lé‘(‘i}m‘%%él'ety prior to attaching to the polysil oxane

lrolag kbone, rec ogmj'fi@b]eg;dnkmc Rbgridu fﬁﬁmdemof instzmbéb,ac(hl-l;_)pat-géadbmk_ ‘llj'(r)\nei?
ydrogen atonms, for instance, W e repla | e R group
i ncl udes, -mgﬁngmﬂﬂﬂ@@&'ﬂ]m%ofﬁﬁﬂtﬁmgﬁ@?&ﬁg ni c

car bi nol s, noni gnj L nary. and seco ) I 4. Noni oni ¢
car bohydr a&%j’ﬁ&d‘ﬁ?&%ﬁﬁ%‘h&ﬁ?’&l‘b’% lsgbﬂegﬁ&ggﬁ%ﬁggg@g%ﬁ isggs, -rqmégli’%’i ed

nonosacchg jydesyy | ow ol ecul ar wei ght pol ysaccharides. Low nol ecul ar wei ght

pol ysacchafi'les refers to pol ysaccharides wth nol eculs‘ﬂ}: vvehgh S not hi gher
t han Suitable anionic groups include, for example. sulfonate, sultate, phosphonate,

phosphate, carboxylate and all the above nonionic functional groups containing these
anionic groups. These anjonic groups bind effectively to the amino end groups of
polyamide matenials.

The hydrophilic carbohydrate groups are very stable, and, significantly, the
-CH,OH group in the carbohydrate group can bind both the carbonyl group in the
polyester and the amide group in the polyamide. Thus the carbohydrate containing

_ polysiloxane can strongly bind both polyarnides and polyesters.

Nonionic carbinols, with terminal hydroxyl groups, bind strongly to the
carbony] groups in the polyamide and polyester materiais, Excmpl‘gry nonionic
carbinols include primary alcohols and polyalkene oxide carbinols. Particularly
preferred are nonionic carbinols with increased hydrophilic character, such as
nonionic carbinols with, for instance, polyethylene oxide moijeties incorporated
therein.

Amino-modified polysiloxanes are known to provide synthetic fabrics with
unique hand, body, and silky effects. Unfortunately, oxidation of the amino moiety
results in yellowing of a treated fabric over time. One approach to minimize the:

yellowing has been to substitute alkyl or alkoxy] groups in place of the reactive

hydrogen atoms in the amino group.



~—about 1,000 g/nmole, preferably less than 400 g/nole. If no cationic

- additives and auxiliaries are used during the treatnent of the 1p5 MAR 2004

si |l oxane copolynmer, R nmay also include anionic functional groups provided
‘that R2 is a nonionic functional group that exhibits binding ability to

t he carbonyl groups of polyester. Wen R is an anionic functional group
whi ch exhwai ee27884# bi nding ability to polyester, the total WHHEAGOM |ty
of the sil oxane copolymer to polyester is reduced. In this case, alkoxyl 7

1 5 MAR 200' 4 10 0017 884Adodieehts B0 pRAEMANgntiop provBies ORr a asterdatiohdnred for
the R3 noiety of the siloxane copolymer. After the_  sil oxane gglg,glgxrrer

mol ecul egeRpRiE effretssycubsinatingothy ebeer-desread carnby datagroyPs Gp

hydrol yzed into Si-OH under, agidic conditi.ans. . drpyt : s, a H20
nol ecul e grawpsiin piace 8%‘96‘&?@?’%&"&%% yoge °§ﬂledmljd$§{f%§sbp¥lﬁﬂ%bgéﬁg§§ori ng
copol yner .nol ecul e befhaice Bt drdphikicity ade Si- O Si

" bond incﬁ’@ﬁoé'tpgoﬂﬁ'er%l\ﬁrfa‘f@rgyggésﬁ]lgse?eeg&lﬁtaﬁg e?(;pgryrrer inﬂgofﬁaster and

conpensat g3 f@hh@Rkctritic abnreb Eihe trested dalriciseompateti ¢o comyestiosahat ure of the
R noieties. Suitable nonionic R groups .include, for instance,

' - (CH2) 2- angab-anddified polygiioxanegrogted synthetigabrids ( O) - gl ucose, - (CH2) 3- OH,
-(CH2)3 N -C(O-NH2, -(CH2)3:0- | dnfhol en about -
6(and) abofj'lt_b S%he)aﬁfﬁse-" %‘%ﬁaﬂydé}%gﬁgﬁqéaé‘ﬁ%ﬂ% gro&???%cﬁde, for
te>r<]<'a1rrplbe- gﬁﬁlsglggﬁ'}eehoﬁwe},%ﬁwidéhQ@Mﬁt&ymo@hﬁkhhm@wmmmm}'e and al |

e abov

onioni ¢ functional groups containing these. anioni r oups.
These aniTos eﬁmwmmmt%&ﬂw&maﬁddmpn&ﬁ# 01231-\9"&?‘?}1?5?%6&’ ol yani de
materials The hydrophilic¢. carb dratseﬁg,r- are very stable, and,
si gni fi canthepolysiloxaneaskppne a5 iy PR ET 5T 0Ry dr at e group can bind both

the carbonyl ORQUER bubdiRcluol 4P esabipieydirhirg altohole, @risvpylicrcidse pol yani de.
ydrat e ‘cont ai ni ng o ] -
epoxyalkyl groups, polyalkeneoxide carbinols, aniomc carbinols, nonionic
carbohydrates, ethylene urea and anionic carbobydrates. Specific examples of R?
groups include -(CH,),-NHCONH,, -(CH,),~(a-galactose), -(CH,),-0-(CH,CH,0),-H
and -(CH,),COOH. |
The hydrophilic functional R' and R? groups arc preferably attached 1o the
polysiloxane backbone by a Si—C bond linkage rather than a Si—O linkage. The
nature of the attachment of the functional group 10 the polysiloxane backbone is
important in achieving a Jong lasting and durable material modification. The 8+—0O
bond is relatively weak against hydrolysis and preferably should be avoided in order
to produce 2 stable modified synthetic material. In order 10 increase the lo_ngevity of
the multifunctional siloxane copolymers the more stable Si—C bond" l'n_xkage is
utilized in a preferred embodiment of the present invention. The durabilify of the
attachment of the siloxane copolymers to the synthetic material is increased due to the
Si-C bond linkage.
One method of attaching the R’ and R’ groups 1o the polysiloxane backbone

with the Si-C linkage is to first allylate the R’ or R* group and then add the allylated
R’ or R? group to the polysiloxane backbone via a catalyzed addition reaction at a
temperature sufficient to drive the reaction to completion in a timely fashion. A

suitable catalyst includes precious or noble meial catalysts, such as platinum or



pol ysi | oxane can strongly bind both pol yarni des and pol yesters. Nonionic
carbinols, with term nal hydroxyl groups, bind strongly to the carbonyl
groups in the polyam de and pol yester materials. Exenplary nonioniC155ﬂm2mM‘
carbinols include primary al cohols and pol yal kene oxi de car bi nol s.
Particularly preferred are nonionic carbinols with increased hydrophilic
char act er, waugimssst nonionic carbinols with, for instance, p&CIEBpEEsHE

oxi de noi eties incorporated therein. Am no-nodified polysiloxanes are

known 10 PLOMIAEm SRR BBRNGE id'bdrérally BbeULaltANG0 *0OEh ANfbrs! | ky

effects. U ately, "oxidation of "the anino noiety results in yellow ng
of a treat gefbrinahonape bf sFpronmtapEOdEcHCC. M spesifiweexample pEh| owi ng has

been to substitute al kyl or al koxyl groups.i | ac . .lhe reactive

hydr ogen atsoitablé eatalliet isfonisgnets s platinun wﬁwgamvﬁy%?%m CP@?)‘P‘BOOI 00800
In one of its di nent s, ~t he present; | [ | des for a retardation
in yell owaﬂﬂlagwigﬁlf’gﬁﬂ#%s%?’@tfﬁcﬁﬁ&? h@y’gg{:)'\’/gﬁ algfs’?r/é‘bed car bohydrate
groups or carbi jalin iih, RiaRRNOind HBd4tRAGIrbess Bifs, Qe feaetives of the
am no groups. This ggggﬂ@ﬁation Wi Inf not only retard the yell ow ng effect

but al so empafigen atoemstiy dsofunitiom R aad & grasgps ceust beputected YaharPEChYs ure of
the treated, fabric as conpared to conventional m ne- npdi { i e .

pol ysi | oxaﬂ@@ﬁeﬁ%@lgyfﬁ‘?fﬁwg?‘?ﬁﬁaﬁy S%ﬁ‘é"%?’é’&‘%&?%e @ﬁsgfoﬁ%é ?a&%%%‘f’%t e or
car bi nol groups . L 1Q::02q). T 6fF . GRRh¥ ahi PERE, Whe\VeVitéy &Sl des

i nsuf fici eﬁﬁﬂﬁ@?&?&fﬁ?ﬁf%ﬂ“@%&ﬁ’g 1{2? solubility. This effoct can be
conpensat eqi 9y, thy chraplerodiecldiitre ofiehidhyid berehy incomprated dyaefemenired Soms t he

pol ysi | oxane backbone as R2 groups, for instance. The . gr i ncl ude,

for exanpl enithl¢ protsptive BEHpS $1cleag, BRRAPFIARCca RS ,g;rméop@%ﬁ?ﬁyﬁflg{gg}xp,

pol yal ke ne%ogg oﬁ:aerrgi Kb Sval 3¢ iﬂ%}&rﬁté&ﬁ%@ pR2bS whel b MHger needed can also be
effected as disciosed in the Greene et al. reference.

One suitable proces’s for making the multifunctional siloxane copolymer can
include, for example, the steps of adding protective groups to first and second
functional group containing moieties, allylating the first and second functional group
containing moieties to obtain first and second allylated functional group containing
moieties, respectively. The first allylated functional group containing moiety can be
attached to a polysiloxane backbone moiety to obtain a polysiloxane backbone moiety
containing a first functional group. To the polysiloxane backbone moiety containing
a ﬁrst‘ﬁmctional group, the second allylated functional group containing moiety can
be attached to obtain a polysiloxane backbone moiety containing, first and second
functional groups. The protective groups can be removed 10 obtain a multifunctional
siioxane copolymer which can then be isolated and purified.

Amino-modified siloxane copolymers according to the present invention can
be prepared in a variety of ways using known reaction conditions. One preferred
method is to allylate a primary amine, and then attach it 1o the polysiloxane backbone
by a catalyzed condensation reaction. The amino-modified siloxane copolymer is
then coupled to a nonionic carbohydrate or carbinol group which has also undergone
both allylation followed by oxidation to carboxylic acid groups. The carboxylic acid

10



car pohydrates, ethylene urea and anionic carbohydrates. Specific ¢XpM &8
of R2 groups include -(CH2)2-NHCONH2, - (CH2)2-(a-gal actose),

-(CH7)3- O (CH2CH20 a H and -(CH bCOOH. The hydrophilic functional Rl and
R2 groups f rably attached to the polysiloxane backb -
bond Imka%ré??oz{aﬁe‘f than a Si-O |linkage. The nature of t he 2??’6{@ fr@ﬁ

the functional group to the polysiloxane backbone is

ta
achi evi ng aoupnguplagwthghanmm@atm wtatcoppane Agsat FF‘H’aﬁsl loﬁETYHﬂQ "Si-O bond

S relatlv ai n S| [ pul d be avoided in
or der ‘SF‘%&%@ @f‘?ﬂ?ﬁkaﬂ%& %%Pi geﬁmgé Em?&’élti IE I'n order to
increase “the 1o § bAh Hirﬁﬂdchhﬁﬁiﬁe@%ﬂoxﬁﬂéﬁﬁﬂbfin&%ﬁbym ed he nore
stable Si-C bongﬁFl nkagglfou}s) utilized in a preferre nbodi ment o}? t he
present ind/iﬁ-mlymmmEam:ﬂumathnhnﬁyusn‘oﬁdmuphngagbment of the sil oxane

copol ynmers to the synthetic materlal i mcreasg&l e]to the .Si-C bond
| i nkage. One mefhisEasve meatbedsiof graprangtbeAmpnpom éﬁgél PHnE APAVPES| | oxane

backbone || or R2 group and
t hen add t’l’?'élul Fli{flf‘a{?écdgg rgﬁ?p%fi @%ﬁéé@%ﬁ #‘%‘? %Egige%egackbone via a
catal yzed agshHyideite bfagrbirel iefors antaddpanliich & theh tinkedtt the polysiloxane he

reaction to conpletion in a tinely fashion. A suitable catal yst includes
preci ous obachbthmtebmchhonmaah%ts such as platinumor 9 15 MAR 2004 WD

8 pou 6o RO IR Ro0R rdtheaBhanfy SMAAD! Pl PRSERLM sl audlRger @) | Y

above about 60 tance, in e range appr oxi mat el y

60" to | QﬂgEm* i%e Heafhdibg aBARYBf Be Qfloane TopbBheds ﬁaamalsymhem:smatfenal amist ance,
Ivinylte= net% F

a platinum | di'si | oxane conp avai l able from United

Cheni cal Tasiwvodtsaingbe dtmd levei péhxﬂmp}phcnmhwﬁ@altrﬁ@l #IYeRTaRSTETS: additi on,
and Ox1 2t 40 BL.0GR2R, Sheott R oA GRS ke et | onl

antifoaming properties in the final synthetic fabric produced from the synthetic

material. Based on the properties of a given R’ group one of ordinary skill can readily
select a corresponding R? group to achieve the desired effects.

For instance, when R' is a primary or a secondary amino functional group, the
resulting modified polysiloxane provides excellent softening effects and hand.
However, the hydrophilicity and water solubility of a modified polysiloxane with only
primary or secondary amino functional groups would be typically less than desired.
Therefore, a carbinol such as a polyethyleneoxide carbinol, primary alcohol or
carboxylic acid is utilized as R? to thereby improve the hydrophilicity and water
solubility of the siloxane copolymer.

Likewise when R is an anionic functional group, which can bind enly the
amide groups and amino end groups of polyamides, then in order for the siloxane
copolymer 10 also bind to polyesters, the R? groups are preferably selected from
among nonioﬁic carbohydrates and nonionic carbinols.

Conversely when R’ is a nonionic carbohydrate or carbinol which can bind to
both polyamide and polyester synthetic materials, then anionic functional groups can
be selected as the R? group to achieve enhanced binding to polyamide materials.
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groups. Suitable protective groups can be selected fromthose disclosed.in
"Protective Goups in Organic Synthesis,”" by T. W Geene and PG M_Wits, .
Mley & Sons (1991), the conplete disclosure of which is hereby 15 MAR 2004
i ncorporated by reference. Sone suitable protective groups include, for

I nstance, ®e@ogtssasoup and trinmethylsilyl group, anong ot hePET/ARe0e0308 Of
the protective groups when no | onger needed can also be effected as

disclosed in theg Gregﬁﬁéﬂlg6%§{%kgpgﬁmc%§mﬁ%@quﬁm&%ﬁcﬁpr maki ng

the mul tifunctibA&aMO can 1nc or exanple, the steps

of addi ng gﬁ,@%ﬁ&f&n‘fﬁngfﬁq&t 0.9 1 10 9h %880 (ReN6%Mhe chpolginkpaciording upthe

containin cties, ating the first and second functional group
cont ai ni NgsBdrR hAdsion, preferibly fromssboarn €.2¢e eboidl SavtXp) ndanostpre Bl group

containing noieties, respectively. The first all.ylated functional_ group
cont ai ni ngatrmit dtwt.%afaIbee PIEPAUEEH 5?‘8“301}56‘1“35 quilg\%‘Z) lﬁ%\@‘ﬁ%g’%’ineat y to
obtain a pol ysil oxane. backbone mi : - al 04 sid ihyRecidiahah. gr oup.
To the pol VA9HR WEYBHFE%%%I}%‘?%T&H%éné ai n?’)ﬂngﬁmgt iﬁdsf;tro%unct i onal a’!gljroup,

t he .SeCO”db;%'sh%};%égomuaﬁbhmaé tegttiRURNaRIdPansing theneaily faranthréxegies batbhed t o
obtain a polysi Foxane backbone noi ety cont ai ni nq]hfl rst and secon

f unct i onal ofhe yphitiofit aperoperetura/ef ahovti B P be The aaNeoys WMF%“&OD
mul tifunctional _siloxane copol yner.which ha. .l dadche
purified. PeALE®S ﬁ%FW@PFD?%?C@ﬁS?%?%%%%&?’&P@E h?@)‘h?%@, pres ent
i nvention g\ﬁf%u a rog,?]gm[,;&ie sdhdenshids] Sd1ycaboWaates atsli phosptmtesoiiabeodioloand

condi ti ons® ep erred nethod is to allylate a primary am ne~ and t hen
attach it jRokiietedallgatioloxane backbone by a catal yzed condensati on

tion. The amino-inodified sil | o
om0l car bonyaie SRereesl AR EAETh U Fer FacAich R B

allylation foll I dation to carboxylic acid groups. The carboxylic
acid 3.0 1alg)o%%&§gbgy({/‘%)-(00/ 78844 PCT/ 1 BOO/ 00$00 gr ou& cou;l)(I)es wi t Qct he

ami no group Wit irha ueatyd iextije fgentarshedriedat 3 temperpiuge pizbout 100°to 180
until dried, usually about 3-10 minutes. Drying times can vary significantly

depending on the form of the textile being treated. The preferred application level gf
the multifunctional siloxane copolymer to the finished textile is from about 1 to about

5 wt.% based on the total weight of the textile.
Other additives and agents can be added to the treated synthetic textile, such

as, UV absorbing agents, IR absorbing agents, antistatic agents, antifoaming agents,
oil-repellent agents, fluorescent brightening agents, bactenostats, and fungistats.
Treatment with any one or more of these exemplary additives and agents can be
effected as part of a post-treatment finish following the treatment of the synthetic
material substrate with the multifunctional siloxane copolymer of the present
invention.

The following examples are presented o provide a more complete
understanding of the invention. The specific techniques, conditions, materials, and
reported data set forth to illustrate the principles of the invention are exemplary and

should not be construed as limiting the scope of the invention.
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di et hyl am nopropyl )carbodiimde to forma strong am de |inkage. The am no
groups of the am no-nodified siloxane copol yner can be coupl ed 1 &iMARNMY
with )actones without the use of a coupling agent. Alternative nethods of
preparing the am no-nodified sil oxane copolynmers include first reacting an
al |yl at ed waioeosgdoup with a carboxylic acidified carbohydrREEIRMN/08¥DI nol
to forman adduct which is then |linked to the polysil oxane backbone by
addi ti on rES@RERIMENTAL MERHADR3 are i ndependently sel ected. They are

severally selected to nmaxinjze the binding,abil.i.t t hesi | oxane
copol yners to tREIByMasHised to ipHowthe, progress °g1h§8d‘{1’8°%8fgil ﬁn‘fﬁe EFRYSRd | evel

f hyd | liel : Lye. [ ,
of hydr ophy| Ll eg%gﬁﬁeﬁ%ﬂrﬂ&ﬁ]@ﬁm%ﬁ% c§6‘1ft§1€%b§??%£%§£é

unpr oved ysical pro I es such as anti st c an

ant i f oani ngopseRe0hcaS dr950-860 tinaribyridne thecSifi hroiety p tebistatingr om t he
'synthetic material. Based on the properties of a given R group one of
ordi nary ghateHalcan readily select a corresponding R2 group to achieve the

desired effects, For |nstance, R is a.prinar m no
-functional grougthef ifE B?Lﬁ“&ﬁﬁ%’f’?%scfpﬁ%q%ﬁy oaégﬁg‘%?%sggfég%é%e | ent
soft eni ng ,S&;i&mﬁc g&gﬁ&mcﬁo &Qis, allR1ibY,dhe phidaiieh bF e Flnyedel

y“of a nodi

solubilit I ed pol ysiloxané with only @g‘;]i mary or secondary am no
funct i onalgresppdecntns) R’ o Ry padcpriotectie esd ramayatielthe protectiopefitdtore, a

carbinol such as a pol yethyl enegxi de garbinol. Qnrimgr lkcohol or

car boxy| i deastivg hydragen plomspf the g@@%""ﬁr&é‘i“&’d&’"‘l‘ﬂﬁﬁoﬁaﬁﬂg‘ hydrophilicity and
water sol ubili | m@& { R by mhdaK @ WiRndtimeSar@n ani oni c
functi onal grou@e%f%@g%gfnd’gl n (s)%@t he gm’ de gr’%ﬁﬁs and am no end

groups of ipolwekihg me. tWeting timeris defidai astthetime reaned forapeiey deepieb al so

bind to polyesters, the R2 grqups are preferabl l.ected..from anong
noni oni ¢ aadsdiepdhe swacy ofa BH?QJH?JE'E B W@S%I?’P%&ﬁ‘?%‘?%%ﬂ%ﬂ‘ﬁ&?@ﬁ% is a

noni oni ¢ Ce{e?-,?,@/ ‘Hrg} ﬁg{?'}eﬂc@f\l}ﬁ ﬁ%hn HeivedleC@BpIR. 'Widkshg Rk s Bofivanisie and
pol yest er “SYATNEL erial's, then anionic functi onal_@?r oups can be
sel ect ed apné fRuifed foralgnetinchavdnieal enigrdtimed avatsr odiarvgracallyaiogitingd
mat eri al s. ) .

sample of fabric from the water/fabric contact surface.

EXAMPLES
Example 1
Preparation of siloxane copolymer No. 1

A 25 mL double neck glass vessel was charged with a mixture of 1 gram of
polymethylbydrodimethylsiloxane (United Chemical Technologies, inc., Bristol, PA)
and 10 mL of toluene to which was added 2.4 gram of allylated a-galactose acetate
(a-galactose from Aldrich, Milwaukee, WI). The mixture was flushed with nitrogen,
heated to a temperature of approximately 60°C to 85°C and 0.022 mL of 0.2%
solution of platinum divinyltetramethyldisiloxane (United Chemical Technologies,
Inc., Bristol, PA) was added drop wise with a syringe. The reaction mixture was
stirred until all the a-galactose acetate molecules were attached to the polysiloxane
backbone as monitored by TLC. Then, 1 gram of allyl-monotrimethylsiloxy
terminated polyethylene oxide carbinol (Gelest, Inc. Tuliytown, PA) was added to the
reaction mixture in the vessel and an additional 0.022 mL of the 0.2% platinum
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11 1 5 MAR 2004 WD 00/ 78844 PCT/ |1 BOO/ 00800 For nodifying textile forns of
synthetic materials, an aqueous treatnent solution containing abfgW?ﬂNto
10 wt. % of the sil oxane copol ymer according to the present inven . )
preferably fromabout 0.2 to about 5 w.% and nost preferably about 1
wWL% can bey@oemeied. The solution can be applied to the texpclrapbmooses n a
variety of ways including, for exanple, inmmersion of the textile formin

the sol uti Oc%la%;.)ga{aﬁwggg %tﬁjeéﬁ% el oA Rxhie dicpitrist ETHeOeR ticiNhapassi ng t he
a Da (0]

textile for roug the solution at a tenperature of about 80

to 100C. Thenamwaausil HedRtateorptionbubd ar2160 ent adiseppddreger si ng agents, such
as, for exanple, diphenyl, o-phenyl phenol, aronmati sul fonat e/ f or ngl dehyde

|
condensat es, polRrinanealylpaenihe sea¢ HEBX%’H&?‘E@‘C’HHSO ng%q.}ﬁqtgseaware AP | at ed
| cohols. In th b f . di ' ti il
e nt ai HBQREC LGRS o s et BaBREE aop Brobb s P o8l |10 B o
at a terrperp%lg&?vc%gaﬁ%a RO RiISAGrobives uskdite frotecuht teactibeliydrdedd

m nutes. Drying tines can vary significantly depending on the formof the
textile beigigns ofpdlechyldieoxdetabmed application |evel of the

ltif ti | sil I to the fini.sh t Ll e s -about |
To about 5 o6 AR G RBEUREociar Ve oot Rut bRy e g BT .
and agent s g, b6, AAdeOy kO PErbEARMES B el frfctof ids Perfotbid oas, |V

absor bi ng F9EH 'ng agents, antistatic agents, antifoani ng
agents,  oOifexsRRRkkenbedadfailica gel, lusingekt dexanfetighacetate gs thyeloating solvent.

SRR TR TR A S
the mul 1 uEPToHa e PR BBl R I O RO g e AT
| polysiloxane backbone was completed. The removal of the protective groups was
accomplished by hydrolysis at a pH of 8-9 with NaOCH in methanol.
The solvent was removed from the final product by evaporation. The final
product was purified by dialysis. The siloxane copolymer thus obtained is nonionic.
The approximate molar ratio for the a-galactosemethylsilane monomer, the

carbinomethylsilane monomer and dimethylsiiane monomer in the final product is 3.3

-1 - 4.3, as determined by the amounts of vanous raw materials in the reaction.

Example 2
Preparation of siloxane copolymer No. 2

In the siloxane copolymer No. 2, R’ is -(CH,),-N(H)-C(O)-glucose, R%is
-(CH,),-O«(CH,CH,0),-H, R? is -CH, and the resulting siloxane copolymer is
nonionic. R? was first attached to the polysiloxane backbone in
polymethyihydrodimethylsiloxane by the same procedure described previously in
Example 1. Prior to allylation the reactive hydrogen atom on R? was protected by a
trimethylsilane group. Then, the protected allylamine, allylaminotrimethylsilane
(Aldrich, Milwaukee, WI), was attached to the polysiloxane backbone by addition
reaction with platipum catalyst. Afier the protective group, trimethylsilane, was
removed from the amino group at pH 8-9 in ethyl alcohol solution, D-glucono-1,5-
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The following exanples are presented to provide a nore conplete

underst andi ng of the invention. The specific techniques, conditt @MAR 7004
materials, and reported data set forth to illustrate the princi pI es of the
invention are exenplary and should not be construed as limting the scope
of the invention. 12 1 5 MAR 2004 WO 00/ 78844 PCT/ | BOO/ 00800 EXPERI MENTAL
METHODS FT-1R was used to follow the progress of the addition of R and R
groups to the siloxane starting material by nonitoring the di sappearance

of the adsorgPlasichfDsborabriéd? bd:, N kegan, 1L) vods 298€ MmbOthe Bbludbi sridout ed to the
Si-Hnoiety in the starti ng material. O her techniques such as NVR nass

spectro : it ction,

synt hes?@%%ﬁ"%#%n%w oXi d%’??gﬁ tliTﬁ'Bai unc%ﬂ%ﬁg@?@e&?@ le | ecul es, R
and R2, ,and ction and renpval of the reactive

hydr oge oRh iRt BépnEmoliitet Bhap S%BY% B 26t FoRd A e pr oper 1 e
of the fabrics were tested by neasuring the wetting time gnd the w cking
tinme. VéttindheRPRIOKiEaiRmpliE satigdor the R meghylsilgtiepe mopemen R/véﬂeé‘?)’ Hlospieet

pl aced on the surface of a horizontally positioned sanple of fabric to

di sappeamonaser aiat Rt micthgliloxank ingimbmeefsi Tt 1 gkB.f rom t he water dropl et .
Wcking tinme is defined as the time required for a one inch verti cal

m gration of water on a vertically positioned sanple of fabric fromthe
wat er/fabric contact surface. EXAMPLES Exanple | Preparation of siloxane
copol ymgy, . A 25 nL doubl e neck gl ass vessel was charged with a m xture

of | gram 0 poI ymet hyl hydr odi net hyl si | oxane (United Chem cal

Technol ogi es, Inc-, Br Iﬁ'%]?ill’étlol?l@f siloxane copolymer No. 3

In the siloxane copolymer No. 3, R'is -(CH,);-NHCONH,, R’is -(CHz); -O-
(CH3;CH20), —H, R}is CH; and the resulting siloxane copolymer is nonionic. Allylated
polyethylene oxide carbinol and allylated urea were attached to the polysiloxane
backbone in polymethylhydrodimethylsiloxane by the addition reaction procedure as
described in the preparation procedure of Example 1. The protection of the hydrogen
atoms of the urea is not required in the addition reaction. Prior to allylation the
reactive hydrogen atoms on R' was protected by trimethylsilane group.

The approximate molar ratio for the R! methylsiloxane monomer; R?

methylsiloxane monomer and R* methylsiloxane monomeris 1:1.2:2.2.
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and 10 nL of toluene to which was added 2.4 gram of allylated a-gal act ose
acetate (a-galactose fromAldrich, MIwaukee, W). The m xture Vﬁ@“ﬁﬂmed .
with nitrogen, heated to a tenperature of approxinately 60C to 8

0.022 nL of 0.2% solution of platinumdivinyltetrarnethyldisiloxane

(Uni ted Cheyp garssde£chnol ogies, Inc., Bristol, PA) was addedpdrapoomeser W t h
a syringe. The reaction m xture was stirred until all the a-gal actose
acetate nol ecul es were attached to the pol ysil oxane backbone as nonitored
by TLC. Then, | gramof allyl-nmonotrinmethylsiloxy term nated polyethyl ene
oxi de carbE?ﬁIlnpfecgpl est, Inc. Tullytown, PA) was added to the reaction
mxture in e vessel and an additional 0.022 nL of the 0.2%plati num 13 15
MAR 2004 WD 00/ 78844 PCT/ | PRpataos 60 sitatant yopolgotrito.ch was added to the
reaction m xture drop w se. The reactior,l_% co%gu&p, until the IR
absor pti on band lathexsiiogangropoymerdie 4 &dis H-Hoh-GQOH) Ryisati on the reactive

onse o o et O HEHEE) AR R OGS HEERE TP SR PR gRE. 1T e
trimet hyl%%hgﬁ%ggbi 28 JHeksle LOHREOHE c@;@a{@aaﬁehmwﬁlm@&,emahaws of

pol yet hyl e . Al'l'ylation of a-gal actose acetate was carried
out by al | yil¥ltmondthydeshylsitexyivierininadoet polyethyleheioxidelwers dtached:to ther i fi cat i on

of the m xed fractions was performed op a hexan acked. bed o i,lica gel,
usi ng 2: 1 nelysieyasebpeihone ia polymethydh Bﬁl‘ﬁxﬁ@égﬁ‘%@ﬂﬁ %HBW%&S)N% gr oups
were renoved af.ter bt - '—]f;lgg:- I srapd

- CHI =CH2 CH§;6( %&(@@%’% %edteﬁ‘é’gﬁgg ySi ;gﬁe?%%@%%ggﬁ‘%ﬂl et ed.
The renova{vagacc}{gegrbﬁphﬁ@tﬁavm Rt wapsimehylsieagnpip. SHedfrés/hydrdged steims at a -

pH of 8-9 with OCH3 i n _nethanol. The sol vent s]ﬁr enmoved %]irlﬁmt e fugal
product byinethapohaesthylhydresiloxang were copNsEied HQ ﬁ@u £ FTEUPHP | ! The

si | oxane cg&oﬂa)aah BPH;S)HOQIB% ned i s nonionic.
’ .
The approximate molar ratio for the R! methylsiloxane monomer, R?

methylsiloxane monomer and R’ methylsiloxane monomeris 3.2 : 1 : 4.2.

Example 5
Preparation of siloxane copolymer No. 5

In the siloxane copolymer No. 5, R! is (CH,),COOH, R® is a-galactose, R? is
-OCH, and the resulting siloxane copolymer is partially nonionic. Allylacetate and a-
allylgalactose were attached 10 the polysiloxane backbone of
polymethylhydrosiloxane by the addition reaction procedure as described in Example
1. Prior 10 allylation the reactive hydrogen atoms in both R’ and R? were protected by
acetyl groups. The free hydrogen atoms in the polymethylhydrosiloxane were
converied into -OCH; groups in methanol by NaOCH, at a pH of 8-9.

The approximate molar ratio for the R! methylsiloxane monomer, R?

methylsiloxane monomer and R® methylsiloxane monomeris2:1:1.
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The approxi mate nol ar ratio for the a- gal act osenet hyl si | ane nononer, the
car bi nonmet hyl si | ane nononer and di net hyl sil ane nononmer in the fingl m?{mt
is 3.3 :1: 4.3, as determ ned by the anobunts of various raw nat r$

the reaction. Exanple 2 Preparation of siloxane copol yner No

sil oxane cHEBIYMEM No. 2, R is -(CH2)3-N(H) - (O -gl ucose, REC%&A“Q’“‘E’%
~(CH2)3-0-(CH CH2ZOR H, R3 is -CH3 and the resulting sil oxane copolyner is
nonionic. R2 was first attached to the polysil oxane backbone in

pol ynet hyl hydr odi net hyl si | oxane t he sane procedure described previously
in Exanple 1. Prior to allylati %Wﬂ?@at}%ﬁ‘tﬁvgﬁ hydrogen atom on R2 was
protected by a fri % bPHRwad R avdilaBleFdd EohEENAlechhAbE S,
allylam notri net’%yl'@}a%éeo% %Pg?llgcﬁ Mal ukee, W), was attached to the
pol ysi | oxang. basihenev.by) vadgirépaeed. Aleasdyneis mderstggidabicontaircgeal yst . Af ter
the protective group, tri met hyl silane, was removed.fromthe alLHino group- at
pH 8-9 in eolysiloahmoizsht asalisrlosed in thepibgve psnhioned BermBgerpatentio A Hisct one
(Pfanstiehl Laboratories, ,Inc., Wuk I Vas; Lt e | ution
and the t&alydiPAt %‘éseflé‘?géﬂat%%ggf%?w‘lfl%our cﬁagsﬁdf eb%}a&r‘r’lp'n'(r)ﬁgroups
wer e conpl ?rt'aie}ﬂ DAL OAs f12n tdifed RRF Weltthg Bheand Asckiasp e Witrte rdsults he Kayser
test for fP&e arﬁ no groups. The approximte nolar ratio for the R

met hyl si | oistmpracdm@alie 1. R3 net hyl si |l oxane nononer- and R3 net hyl si | oxane
mononmer is 3.3: 1 :4.3. Exanple 3 Preparation of siloxane copolymer No. 3
In the siloxane copolyner No. 3, R is -(CH2)3-NHCONH2, R2 is -(CH2)3 -O
(CH3CH20),, -H, R3 is CH3 and the resulting sil oxane copolyner is nonionic.
Al lylated polyethylene oxide carbinol and allylated urea were attached to
t he pol ysi | oxapgodifieaich@iSyntherio Fyhmi¢ ythiviultifanavenshBiloxpar Gapolymer he
addition reaction procedure as_ descrjbed in,the preparation procedure of
Exanpl e 1. The MY@&’ifWW?@%Sﬁ?H é’e‘nS mcheshny 5 n?c%cs, were teaita with

each of the siloxane copolymers and Akwadyne prepared above. The swatches were

first scoured with soda ash, dried and then immersed in an 1.0% aqueous solution of

the subject siloxane copolymer at about 85°C for 25 minutes. The treated fabric was
then dried at 100°C for 10 minutes. This immersion treatment provides a fabric with
about 1 1o 5 wt. % of the siloxane copolymer, based on the weight of the fabric, being
picked up by the fabric. Afier cooling to room temperature, the treated fabric was

tested for both wetting time and wicking time.
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atonms of the urea is not required in the addition reaction. Prior to
allylation the reactive hydrogen atons on RL was protected by ’
trimethyl silane group. The approxinmate nolar ratio for the R

met hyl si | oxane m)norrer R2 et hyl sil oxane nononmer and R3 net hyl 4?8‘%&%@4

mononer is 1 : 2.2, 1515 MAR 2004 WO 00/ 78844 Exanpl

PCT/ | BOO/ OMGOW@bar ation of siloxane copolymer No. 4 In thgcg-{lpg%%?ﬁ%o
copol ymer No. . |s-(CHZ)SCOC]-I R is -(CH)3-0-(CH2CH20 0o H, R3 is
-OC2H5 and the Life Ak YBGng fimepailhtiddsyare set forthdn

Al lyl acet at e, Fr?é%_{%’l_{v%%@ dr| ch, MI V\g/aukee W) and

al | yl - nronotrshlegat hyl si |l oxyl ter m nat ed poI yet hyl ene oxi de were attached to
the polysiloxane backbone i n pol ynet hyl hydrosi | oxane(Gel est I nc.
Tul l ytown, PA) by the addition reaction procedure as descri bed in Exanpl e

1. The protecti p group and that in R2 was

trinmethylsil ane%ﬁ'%ﬂ%%ﬂéﬂ y ro%xg#satom; in the

pol yrmet hyl hydr osi | oxane were converted into - OC2H5 groups in ethyl al cohol

by NaOC2H5 at a pH of 8-9. The approxinmate nolar ratio for the R

met hyl si | ogaaplesononer, R2 Vieting/Tisie oxaneWigkipgBimeand R3 net hyl si | oxane

nmononmer is 3.2: 1 :4.2. Exanple 5 Preparation of siloxane copolymer No. 5

In the si | oxane copolyner No. 5, R is -(CH2)3C00H R2 is a-galactose, R3
? 5he resul ting g @eane copol ¥g®Eed/mm.partially nonionic.

AI I yI acet ate and a- allylgalactose were attached to the pol ysil oxane

backbone ofxarg lemt]hyl hydr o8isk@axane by t hd6ageiini on reaction procedure as

described in lﬂgR Prlor to aIIyIatlolr:}th_clareactlve hydrogen atons in

@ Zr ote Sec./1n.

both R anbx®ap ct ed sB%
Example No. 3 5 sec. 18 sec/in.
Example No. 4 3 sec. 16 sec./in.
Example No. 5 7 sec. 14 sec./in.
Akwadyne 7 sec. 24 sec./in.
Laundry Tests

The fabric swatches were dried and then subjected to repeated launderings
with and without detergent. The detergent utilized was AATCC standard reference
detergent. Laundering was accomplished with an automatic washing machine and an
automatic tumble dryer. Wetting time for the Jaundered fabrics was measured as set

forth above. The results are tabulated in Table 2.
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acetyl groups. The free hydrogen atons in the pol ynmethyl hydrosil oxane were
converted into -OCH3 groups in nethanol by NaOCH3 at a pH of 81% Mﬁlﬁm
approximate nolar ratio for the R nethyl sil oxane nononer,

met hyl si | oxane nonomer and R3 net hyl si |l oxane nononer is 2: 1 : 1. 3.6 15
MAR 2004 \\WO 4%%44 PCT/ 1 BOO/ 00800 Conparative Exanple A 1p

sol ution SON avail abl e from Confort Technol ogi es, (Gaston,
N.C.) was pre_ﬁ_ar ed. Akvvadyne i s understood to contain the poI yS| | oxane
agent as disc mantloned Barringer patents. This solution
was then used to treat a swatch q fabric as set forth below The
treated fabric was then tested for wetting time and wcking tine with the
results tabulated in Table 1. Mofinfseeandsbn of Synthetic Fabric with

Mul ti functional Siloxane Copol yner Polyester fabric swatches, roughly 1.5
inches by 1.1 inches, were treated with each of the siloxane copolyners and
Akwadyie prepshedPabve. The| swal chddo.@er e | Norst | Noofir ed Moth §ddavadyme
dri eji and then inmersed in ah 1. 0%laqueous sol uti-bg—ef—tHhe -subj

_si | oXxamsshed (16| tymes wa deagrgent B5C f of 125 ni nut &s. T'lé treat etﬁfabr\@ was

t hen ldried at 100G for—10—HihtH-es— Fai-s—m 12>iuu A TTE Y POV Ees 2

f abr | OVeshe SOAHBET WO I54eTERY | 7o, of [PRe si | oxihe CJE)(l)I yner|,” based Zgn t he

wei g of—t FIcKeqd2gp by the TabfBc. Aftlerd coollimg to rqom
terrpmﬁ?% ﬁflﬁg%%%?ée}ﬁw M c_wag tested for b[)th wettling tinge and

Wi CkiGadel D tirhds with owisrpea00fi5 WO 00288844 HCY/ 1 BOPA0080O | 15 >180

Washed 5 times with detergent | 6 26 8 5 20 >180
‘Washed 15 times with detergent | 12 45 14 8. 23 —
Washed 25 times with detergent | 15 135 20 11 25 —
Washed 50 times with detergent | 21 161 26 12 28 —

The foregoing detailed description of the preferred embodiments of the
invention has been provided for the purposes of illustration and description. It is not
intended to be exhaustive or to limit the invention to the precise embodiments
disclosed. Many modifications and variations will be apparent 10 practitioners skilled
in this art. The embodiments were chosen and described in order to best explain the
principles of the invention and its practical application, thereby enabling others skilled
in the art to understand the invention for various embodiments and with various
modifications as are suited to the particular use contemplated. It is intended that the
scope of the invention be defined by the following claims and their equivalents.
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The results of the wetting tine and wicking tinme evaluations are set forth
in Table 1. TABLE 1. Wetting and Wcking Tests Sanpl esWetti npsgggqmcki ng
Ti me Control 199 sec.>60 secJin. Exanple No. 13 sec. 16 secJdin. anpl e No.
29 sec. 17 secldin. Exanple No. 35 sec. 18 seclJin. Exanple No. 43 sec. 16
secfm Exanple No. 57 sec.14 secJin. Akwadyne7 sec.24 secJin. Laundry Tests
The fabwrfﬁpém;% dried and then subjected to repeated | aunderings
with and without detergent. The detergent utilized was AATCC standard
reference detergent. Laundering was acconplished with an autonmatic washi ng
machi ne and anl. auAameltifinctiond Inenwnjceor paitéaltyinogicnicslokene tdpelynarnder ed
fabrics was nmeasured as set forth above. The results are tabulated in

Tabl e ZeprkSentedb MR fefiRdin 48844 fdeRliE 2. Laundry Tests WETTING TI ME
(in seconds) PCT/1B00/ 00800 SAMPLENo. | No. 2No. 3No. 4No. 5Akwadyne Washed ] 5

times w o detergent515761612 Washed 50 tinmes w o detergent 72212112422
Washed | tinme withyidet er gent 522531472

1 | |
(R")3-8i—0—{8i-0]x—{8i-0],—{8i-0]—Si-R")s

| | |

CH; CH, CH;

wherein R' comprises at least one member selected from the group consisting of
nonionic carbohydrates, nonionic carbinols, nonionic primary or secondary amines, alkylurea,
carboxylic acids, anionic carbinols, and anionic carbohydrates,

wherein R? comprises at least one member selected from the group consisting of
hydrogen, alcohols, epoxyalkyl groups, polyalkeneoxide carbinols, anionic carbinols, nonionic
carbohydrates, and anionic carbohydrates,

wherein R? comprises at least one member selected from the group consisting of alkyl
groups, phenyl groups and alkoxyl groups,

wherein each R* independently comprises at least one member selected from the group
consisting of alkyl groups, phenyl groups, alkoxyl groups, R' and R?,

wherein x, y and z are each a positive integer and represent the molar numbers of the
siloxane units containing R', R?, and R?, respectively, in the siloxane copolymer, wherein the
molar ratio x+y:z is about 1:1, and

wherein R', R%, R® and R* can be the same or different independently.

2. A multifunctional siloxane copolymer according to claim 1, wherein R®

comprises methyl, methoxyl or ethoxyl.
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Washed 2 tinmes with detergent 5 24 5 5 15 >180 Washed 5 tinmes with

det ergent 6268520>180 Washed 15 tinmes with detergent 124514823- Washegdy BAR 2004
times with detergent 15135201125- Washed 50 tines with detergent21161261228-
The foregoing detail ed description of the preferred enbodi nents of the

i nvention h bee rovi ded f.or. the purposes of illustration and
descri pti onéil t i grﬁaﬁ\é‘"@%ﬂd&a"% BO 56%%0F¢Bgm°1?36‘1ﬁ1'?fﬂ?re‘tnﬁé&l nventi on

to the precise enbodinents disclosed. Many r’rgdi fications and variations

wi | | beCHPRIHES AMORGNIS RITNY 05 segondaryiamineithen R “tchimpries at 1estonemeniberent s
were chosen and described in order to best explain the principles of the

i nvent i salectaidromshegmap icomistiaifiaqaine alcohe SldyantsnedtdrbigoRt her s skil | ed

in the art to understand the invention for various enbodiments and with
various nodifications as are suited to the particular use contenplated. It
Is intended that the scope of the invention be defined by the follow ng

clains and their uival ents.. :9 15 MAR 2004 \T | S CLA 1S ki A

nul tifuncti ofal nggm i CSP“‘?)‘&?NPV&FFW&W%H‘F%W R i{l\)%g‘i"r?ﬁ'éf R

represented. by the follow ng conpositional formulba: R R2 R3 | (R4)3-Si-0O

{ Si - O xeompsiseppy ampnig; cagyinelgr apypiczrarbohydrate then R” comprises at least one member
selected from the group consisting of nonionic primary alcohels, nonionic carbinols and

nonionic carbohydrates,

5. A multifunctional siloxane copolymer according to claim 1, wherein if R'
comprises a nonionic functional group then R? comprises at least one member selected from the

group consisting of anionic carbinols and anionic carbohydrates.

6. A multifunctional siloxane copolymer according to claim 1, wherein the nonionic
and anionic carbohydrates further comprise monosaccharides and low molecular weight

polysaccharides.

7. A multifunctional siloxane copolymer according to claim 1, wherein R'
comprises -CH,CH,CH,-a-galactose, R? comprises -(CH)3-O-(CH,CH;0),-H, R? comprises -

CH; and wherein x, y, and z are in an approximate 3.3 : 1 : 4.3 ratio.
8. A multifunctional siloxane copolymer according to claim 1, wherein R’

comprises -(CH,)3-N(H)-C(0)-Glucose, R? comprises -(CHy)3-O-(CH.CH,0),-H, R? comprises

-CH; and wherein x, y, and z are in an approximate 3.3 : 1 :4.3 ratio.
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Il I I CH3 CH3 CH3 wherein R conprises at | east one nenber selected from
the group consisting of nonionic carbohydrates, nonionic carbinols, R 200
noni oni ¢ primary or secondary anmines, alkylurea, carboxylic acids, ani ohrIII (,2 4
carbinols, and anionic carbohydrates, wherein R2 conprises at |east one
member sel ec ed from roup.consi sting of drogen, al coho] s

epoxyal kyl upsAIBB I}'A'IQ%QH &PE@“"(F&PBIYHE’F@CO&‘II‘PQR %Ia’éTaIbWh%IP@Rnonl oni ¢

car bohydr at es and ani oni c car bohydrat es, wherein R3 conprises at |east one
nenber mmée(qﬁx)ﬁNmIﬁHmlR) wonpsiset {(68.pf0-(CHYCH, @), HyR® contyeizgs -QHpups

and al koxyl groups, wherein each R4 independently conprises at |east one

mermber &Rl Whéret A, ryoaﬂdhareqmﬁ@pp@saﬂﬁatéqlrlqzomﬁidsyl groups, phenyl groups,
al koxyl groups, R" and R2, wherein X, y and z are each a positive integer

and represent the nol ar numbers of the siloxane units cont aini ng R1, R2,
and R3, respectively, in the siloxane copol yner, wherein the nvolar ratio

X+y:z is abo i and R4 ca be_the samg or
di ff erent inﬁ@penééﬂ?‘f%’mcfoniSII‘I]I“I’Iefct?HEItYP"(?ﬁé‘I’CO émb ‘BII‘?;TFr’Er accor di ng

to claim1, wherein R4 co EISES met hyl mstho or ethoxyl 20 15 MAR
2004 3. Cqmﬁﬂﬂﬂﬁl-{QHr)mQQ@H i Conpmsss b)y-rﬁ&(CH MﬁbR@ompmsm 1, wherein
if R conprises a nonionic primary or secondary amne then R2 conprises at
| east o/@Ci¥hrind whessth RCY,ed fzrDerin Aeappreima®IBi §t 4gad. a prinary al cohol
and anionic carbinols. 4. A nmultifunctional siloxane copolynmer according to
claim1l, wherein if R conprises an anionic carbinol or anionic
carbohydrate then R2 conprises at |east one nenber selected fromthe group
a cohol noni on car bi n | s, and inoni oni c

Eg?ﬁbﬁty'd?gt o1 2 ARl AR R WP Py at Bl B SR Db PR R T o

1, wherein if R 3
compnses -(CHz);COOH, R” comprises -CH,CH,CH,-a-galactose, R comprises -OCHj3 and

wherein x,y, and zareinan 1 : 2 : 1 ratio.

12. A siloxane copolymer for modifying synthetic materials comprised of polyamide,
polyester, a combination thereof, or other materials containing carbonyl groups or amide groups,
wherein the siloxane copolymer is represented by the following compositional formula:

R' R’ R?
I I I
(CH3)3-5+—0— Si-0],—{Si-0],—{ Si-0]—Si-(CH;);

I | I
CH, CH; CH;

wherein R' comprises at least one member selected from the group consisting of
nonionic carbohydrates, nonionic carbinols, nonionic primary or secondary amines, alkylurea,
carboxylic acids, anionic carbinols, and anionic carbohydrates,

wherein R? comprises at least one member selected from the group consisting of
hydrogen, alcohols, epoxyalkyl groups, polyalkeneoxide carbinols, anionic carbinols, nonionic

carbohydrates, and anionic carbohydrates,
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conprises a nonionic functional group then R2 conprises at |east one nenber
selected fromthe group consisting of anionic carbinols and aniwﬁuqmz
carbohydrates. 6. A multifunctional siloxane copol yner according to claim
1, wherein the nonionic and anionic carbohydrates further conprise
monosacchari des and, | ow nol ecul ar wei ght pol ysaccharides. 7. A

mul ti funct i olAeres Rosemerises polegstone menbensalertebiremahergmoupwoasisting ¢f alkyl
conpri ses - CH2CH2CH2- a- gal act ose, R2 conprises -(CH2)3-0-(CH2CH20O "-H, R3

conpri segsups, pHénd prowpls@ané iatkoxyl ground z are in an approxinate 3.3 : 1 : 4.3
ratio. 8 A multifunctional siloxane copol ynmer according to claim1,

wherein R GHERId &R R* (fddpkidditke s '

~(CH2) 3- 0- (CH2CH2O) T, - H,% conpwggéﬁ)gésgtﬂ%&giﬁmv{ﬁﬁﬁgehr@é}gg%ﬁg?roerlrrll(tjhezgr?alfpe in
an appr Qxj : 4.3 ratio. 21 15 MAR 2004 2A mul tifunctional

si | oxangaﬂéggggﬁﬁ%gy%éﬁsdPﬁ%ﬂyﬁlémélpsdiai?fof?’l WBP%& ﬂﬂaR conpri ses

- (CH2) 3- NHCONH2, . R2 conpri ses - (CH2) 3-0- (CH2CH2O),,-H, R3 conprises -CH3
and wher ei n Yhewin % ypand zare each aposiisrinteserand represent the molapnumbers of e, A
mul tifunctional siloxane copol yner according to claim1, wherein R

conpr i ssilpxatCppjoaailng R, R and REgespettiidpy, 3n the(silbRdxOpohyiher RBheeimhe ses
-OC2H5 and wherein x, y, and z are in an approximate 3.2: 1 : 4.2 ratio.

11. A nitloldr rathck-HenRlabsid Dxane copol yner according to claim 1, wherein R
conprises -(CH2)3000H, R2 conprises -CH2CH2CH2- a- gal act ose, R3 conpri ses

omor and  CRBERITRY ROVR Bk AR DOl dr dishent il RhisghylZga A S XN

copol yner for nodifying synthetic nmaterials conpris

pol yester, a_comhinati thereqf, qr. ot her terials containing carbonyl
groups or amwﬁgrelj"rlguﬂi,oﬁh %H@?‘eé‘ﬁ?f‘ﬂ(yﬁﬂn‘gfq e Ogb?ﬁk‘%’é‘t‘ qg"l‘%ﬁ?@%@ﬁf‘@& by
the follow ng conpositional formula: R R2 R3 1 1 |

( CH3) 3- aterigls.qr gy qarbanyl grgup of polypgipr rapterias- (CH3) 3

13. (Cancelled) A multifunctional siloxane copolymer according to claim 12,
wherein R' and R? are further selected such that said multifunctional siloxane copolymer is

soluble in water.

14. A process for the modification of synthetic materials to impart hydrophilicity
thereto comprising:

modifying a synthetic material with a multifunctional siloxane copolymer to produce a
modified material,

wherein said multifunctional siloxane copolymer comprises the following compositional

formula:

Rl R2 R3

| | |
(R*)3-Si—O—{S8i-O]x—{Si-0],—{Si-0]—Si-R*);

I I !

CH; CH; CHs
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| CH3 CH3 CH3 wherein R conprises at |east one nenber selected fromthe
group consisting of nonionic carbohydrates, nonionic carbinols, norfi»MAR 2004
primary or secondary am nes, al kylurea, carboxylic acids, anionic
carbinols, and ani oni c carbohydrates, wherein R2 conprises at |east one
menber selected frgmthe group consisting of hydrogen, alcohols,

epoxyal kyl gvisups R sempaisrettdesst aee mambpnsiested 18 HhecSTOup BPTHETLEE Ofioni oni ¢
car bohydrates, and ani oni ¢ carbohydrates, 22 15 MAR 2004 wherein R3

conpr i Sp@icic tabsiydeates, monioaic csafﬁimlb,enbnfandmpxﬁma-ygmsu@mmnés; glkytured, ky |
groups, phenyl groups and al koxyl groups, wherein each R4 independently

conpri Sﬁﬁbo@(&hé a&iask, aﬁﬂﬁild'@d?@iﬂblssﬁ{cﬁﬁﬁ&ﬂc f:e{rﬁﬂlh)td?ﬁeﬂroup consi sting of alkyl
groups, phenyl groups, al koxyl groups, Rl arnd R2, wherein x, y and z are

cach 3 POS! (i1 05k RRL T IERY SRE R b TR s REE SR Lot gl 0xane

uni ts contai ni respec A oxane opol ymer,
wherein the nDIar ratio x ©Z 1S a t 1. l wherein R1, and, R4 can
be t he hydFRaes; algsals cBRRYAIRY eﬂewa@ﬂy engdgAapEIols, R‘iloaﬁcfa}f@ﬁ?elﬁd@f}@i’?&fent ly
bind to one or both of the am de group of polyamde nmnmaterials or the

car bonydartphydmtesf apbdnjemst earbohydratesl s. 13. (Cancell ed) A nultifunctional

si | oxane copol yner according to claim12, wherein RlL and R2 are further

sel ect ed suchhérBi R sconibrived 4t lEasdohié ﬁﬁﬁibeﬁsdlweﬂrfeorﬁqmmﬂpbom@snng@futklye in
water. 14. A process for the nodification of synthetic materials to inpart

hydr o nmodi fying a synthetic material with a
IR ARSI et 3 Tl i

mul tifuhcti o o] produce a m)dlfled mat erial, wherein

said multifunctional, sl anec rises t
conposi ti onaY. ﬁerem eachi( (f(cpen pnses %P TR ohE Inember sf—z)lec:teéivI dth the group

consisting of alkyl groups, phenyl groups, alkoxyl groups, R' and R?,

wherein x, y and z are each a positive integer and represent the molar numbers of the
siloxane units containing R, R?, and R, respectively, in the siloxane copolymer, wherein the
molar ratio x+y:z is about 1:1, and

wherein Rl, Rz, R? and R* can be the same or different independently.

15. A process according to claim 14, wherein said synthetic material is in the form of

at least one member selected from the group consisting of fiber, yarn or fabric.
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formulas R RR R3 (R)3-Si-~Si-Ax--~S-Fy-qSi-JZ---Si-(R4)3 | C3

CH3 23 1 5 MAR 2004 wherein R conprises at |east one nmember select ad MN?OW{H
the group consisting of nonionic carbohydrates, nonionic carbinols,

noni oni ¢ primary or secondary amnes, alkylurea, carboxylic acids, anionic

car bi nol s, anioni ¢ carbo ates, wherein R2 corrprl ses at Ieast one
menber sel ecf‘gd f popthglc EWEE%%@Y%& ehap epdorydrappalicityeand hand prapesiics, said
epoxyal kyl groups, pol yal keneoxi de carbinols, anionic carbinols, nonionic
car bohyxdafatiekshavargbcamﬁmlnﬁrctocaanbliiﬁyuttiamaisiloxzdnemepwiyﬁﬁr mprqxeﬁtsdahyahe | east one
menber selected fromthe group consisting of al kyl groups, phenyl groups
and al kposBicadP®rmlaer ei n each R4 independently conprises at |east one
menber selected fromthe group consisting of alkyl groups, phenyl groups,
al koxyl groups, Rl and R2, wherein x, y and z are each a positive integer
and represent the nolar nunbers of the siloxane units containing R, R2,
and R3, respectively, in the si IR%xane copol yner, wherein the nolar ratio
x+y:z is about 1:1R and \Eﬂerel n R2, R3 and R4 can be the sane or
different i ndepend{ant I y 5. A grocess according to claim 14, wherein said

synt het 4 tepl Qﬂ Est @ of deast one nenber sel ect ed fromthe
group c(lg‘@%"l sting L'Cg 63 Ei@]f—g? R) 24 15 MAR 2004 16. A synthetic
mat eri al havi ng enhanced hydrop ilicity and hand properties, said naterial

havi ng bound t herefdsa midHi f un€Hzonal sil oxane copol yner represented by
the conpositional formula:

wherein R' comprises at least one member selected from the group consisting of
nonionic carbohydrates, nonionic carbinols, nonionic primary or secondary amines, alkylurea,
carboxylic acids, anionic carbinols, and anionic carbohydrates,

wherein R? comprises at least one member selected from the group consisting of
hydrogen, alcohols, epoxyalkyl groups, polyalkeneoxide carbinols, anionic carbinols, nonionic
carbohydrates, and anionic carbohydrates,

wherein R? comprises at least one member selected from the group consisting of alkyl
groups, phenyl groups and alkoxyl groups,

wherein each R* independently comprises at least one member selected from the group
consisting of alkyl groups, phenyl groups, alkoxyl groups, R! and R?,

wherein x, y and z are each a positive integer and represent the molar numbers of the
siloxane units containing R', R?, and R?, respectively, in the siloxane copolymer, wherein the
molar ratio x+y:z is about 1:1, and

wherein R', R?, R? and R* can be the same or different independently.
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R R R3 111 (R4)3-Si--0¢gSi-gICf Si-Ay-1Si-AOr-Si-(R4)31 I_| CH3
CH3 CH3 wherein Rl conprises at |east one nember sel ected fromthe g M4 2004
consi sting of nononic carbohydrates, nonionic carbinols, nonionic primry
or secondary am nes, al kylurea, carboxylic acids, anionic carbinols, and
ani oni ¢ car bﬁgydr%%i, wherejn co]gﬁeri es at |east. one nmenber sel ected
fromthe grotp co YPerye matengl formpiated fqmp g reaction SRS WIRTIRS U ps,

pol yal keneoxi de car bi nol's, anionic carbinols, nonionic carbohydrates, and
ani oni ¢ car bopglysiipess stiattmzanater®d; conpri ses at | east one menber sel ected
fromthe group consisting of al kyl groups, phenyl groups and al koxyl

groups, wher stileaseasdfifé rdaopapesnsiaiiing/at ¢@RPénEREMBEr deRRfd fFiIe a5
selected fromthe group consisting of al kyl groups, phenyl groups, al koxyl

gr Oups1 . . I . . o . - .
7ot oosr o RAE oLioni e cROnrpits Aichi R BB niBRE bhindfy b RS ptlings
R3, respectively,. in.the sil oxane, caopal yner erein the nolar ratio x+y:z
i s aboutPAOXYIC agllqﬁ’ %@P%Fﬂhﬁfﬁ%’?@”@“ﬁﬁ%‘%ﬁhy‘gg She the sane or different

i ndependently. 25 15. MAR 2004 17. A polyneric material fornulated froma
reaction m xatleast eemincpied FRgctant gommprisingdst deast encameimnber setectsdifedm thet grbemst one
first reactant conprising at | east one nenber selected fromthe group

consi stdongistifhg abalcatrils, epax by gratpepolyuikeneokide carbirioly hsionitantibnsle, pri mary
or secondary am nes, carboxylic acids, anionic carbinols, and anionic

car bohyghnddrfé carBbhy B aSs aﬁu\ﬁﬁgﬁggmoﬁﬁﬁ%ﬁr&dcomri sing at | east one nenber
sel ected fromthe group consisting of alcohols, epoxyal kyl groups,

pol yal keneoxflg GAhDIHIQ! S sBUnEMZ188 AL DR HRe same or different.

18. A polymeric material formulated from the reaction mixture according to claim
17, wherein said first and second reactants are present in such a ratio to provide a synthetic

material modified with said polymeric material with a predetermined level of hydrophilicity.

19. {Cancelled) A process for making a multifunctional siloxane copolymer comprising
the steps of:

adding a protective group to a first functional group containing moiety;

adding a protective group to a second functional group containing moiety;

allylating said first functional group containing moiety to obtain a first allylated
functional group containing moiety;

attaching said first allylated functional group containing moiety to a polysiloxane
backbone moiety to obtain a polysiloxane backbone moiety containing a first functional group;

allylating said second functional group containing moiety to obtain a second allylated

functional group containing moiety;
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noni oni ¢ car bohydrates and ani oni c carbohydrates; and wherein the first and
second reactants can be the same or different. 18. A polyneric natled MAR 2004
formul ated fromthe reaction m xture according to claim 17, wherein said
first and second reactants are present in such a ratio to provide a
synthetic material nodified with said polyneric material with a .

pr edet er ni nedtathing baid sedopd e platedi fanctipnaligouy ceniaininganyiety tp said@stysilexangaki ng
a multifunctional siloxane copolymer conprising the steps of adding a

pr ot ectya¥iehdie tdlety@odtalrifiSh fitst Mgickiondl graupoidbeaimb ablysilex ane batkbione adiitng a
protective group to a second functional group containing noiety;

allyla&ﬁ@ﬂh@ﬁ%gpﬁEﬁé%aﬁﬂﬁﬁhkﬂﬁﬁﬁ pep containing noiety to obtain a first

al lylate Ional group conta ning noiety; attaching said first

al lyl ated functional. group.containing moiety.to a.pgl,ysil oxane backbgn

moi 6ty Lo ofPEONITE SHARTEICF GEHORSARRE SHE PebSLOTE SREORE RIQY Ropftiie BAY
functional group;  allylating said second functional group containing

noi et y and setsindi fnctionakgraupsioloptain a sult upetionshloxgrotRPodldhiai ni ng noi ety; 26
1 5 MAR 2004 attaching said second allylated functional group containing
moi ety to sakslathy aal purifging saldanmkitifumetiomil silyxanendpilymeay a first functional
group to obtain a polysil oxane backbone noiety containing first and second
functional groups; renoving said protective groups from said pol ysil oxane
backbone noi ety containing first and second functional groups to obtain a
mul tifunctional siloxane copolyner; isolating and purifying said

mul tifunctional siloxane copolyner. 27 1 5 MAR 2004 20. A nethod for

nodi fication of synthetic material conprising: nelt processing synthetic
material with at | east one nmultifunctional siloxane copolynmer to produce a
nodi fied materi al ,
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wherein said nmultifunctional siloxane copol ynmer conprises the follow ng
conpositional formula: R R R3 | 11 'R4)3-Si- 15 MAR 2004
{Si-QX---{Si-Ay--[Si-QZ--5-(R4)3 1 | I CH3 CH3 CH3 wherein R

conprises at |east one nenber selected fromthe group consisting of

noni oni ¢ car bohydr ates, nonioni c carbinols, nonionic primry or secondary
am nes, al ky2Qread m@h@%&(ﬂ@@ﬁ@moﬂ@fsﬂrth@im walgnalydomyprisingand ani oni ¢

car bohydrat es, wherein R2 conprises at |east one nenber selected fromthe

group consi sinehgravessify sknoigtia, matbia iWithsat 1€psamiiiifntioflsiloRMeyRblgRREXI de
car binols, anionic carbinols, nonionic carbohydrates, and anionic

car bmy@ﬁ@?ﬁﬁgﬂﬁlﬁh‘ﬁ}ﬁ%ﬁm“ ses at | east one nenber selected fromthe

group cons groups, phenyl groups and al koxyl groups,
wherein each_R4 1 ndepe t | onpri ses | east ane selected f m
the or oup cBRgetT G HHone T COpRmEr ComBUNS, Dol ORyRE Groppe

and R2, wherein x, y and z are each a positive integer and represent the
mol ar nf@MB8las of the siloxane units containing R, R2, and R3,
respectively, in the siloxane copol yner, wherein the nolar ratio x+y:z is
about 1:1, and wherein R1, R2, R3 and R4 can be the sane or different

i ndependently. 28 g6 MARR204 2%3 A nethod according to claim 20, wherein

said synthetic mat rials onprise at |east one nenber selected fromthe
group consisting of poly de, 30Iyether§ pol yesters, polyethyl enes and

pol yprC)@yDaeﬁe—OEi‘[Sva]ﬂ‘E{ﬁbG]yaMh—ﬁ@l{B Yel ai m 20, wherein said synthetic

material s conprise|polymeric matjerials which do not contain carbonyl, am de
or am no noieti es. CH, CH, CH,

wherein R' comprises at least one member selected from the group consisting of
nonionic carbohydrates, nonionic carbinols, nonionic primary or secondary amines, alkylurea,
carboxylic acids, anionic carbinols, and anionic carbohydrates,

wherein R? comprises at least one member selected from the group consisting of
hydrogen, alcohols, epoxyalkyl groups, polyalkeneoxide carbinols, anionic carbinols, nonionic
carbohydrates, and anionic carbohydrates,

wherein R? comprises at least one member selected from the group consisting of alkyl
groups, phenyl groups and alkoxyl groups,

wherein each R* independently comprises at least one member selected from the group
consisting of alkyl groups, phenyl groups, alkoxyl groups, R! and R?,

wherein x, y and z are each a positive integer and represent the molar numbers of the
siloxane units containing R', R?, and R>, respectively, in the siloxane copolymer, wherein the
molar ratio x+y:z is about 1:1, and

wherein R', R?, R* and R* can be the same or different independently.
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21. A method according to claim 20, wherein said synthetic materials comprise at
least one member selected from the group consisting of polyamide, polyethers, polyesters,

polyethylenes and polypropylene.

22. A method according to claim 20, wherein said synthetic materials comprise

polymeric materials which do not contain carbonyl, amide or amino moieties.
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