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PCLYAPLHA- OLEFI N COMPCSI TI ONS AND PROCESSES TO PRODUCE
THE SAME Field of the Invention This invention relates

WO eooa/1psiocess to produce a new cl ass of PCT/US2006/021904
pol y- al phaol efins (PAGs) with uni que chem ca
conpositions. Mre specifically, this invention
relates to novel PAGCs prepared in the presence of a
met al | ocenEOaVEABLIE A LECQH@L COMP OSITIONSocess

for making PASYSTEMS ANEF MIETHOBSOFSE cne

catal yst with an activator. Description o | ated Art
Efforts to i nprove upon the performance of natural

Th@}pf@éﬂ mﬁ&ﬂtmh? adeds tauforimeblstakcohyl ddnepositionkegstsme for dispensing

i gomeric dr ocar bon f|UIdS have been the subject of

the gpaEnosiiions pekmghes s dheeseof Snomrasiiopfe pet r ol eum
industry for at least fifty years. These efforts have
led to the relatively recent market introduction of a
nunber of synthetic | ubriBagkgmundn ternms of | ubricant
property inprovenent, the thrust of the industri al
research efforts involving synthetic |ubricants have

FoR@§hle 50MAhdaudts dorisin @siinkid dnﬂ@uéﬂﬁl@f ot ait/ | WG kHdse Sorp@sitions
a wde tenperature range, i.e I mproved viscosity.

caih hel econpfigallywhariuéacaired as bampared withmoaifearasble eqraposations, the

fom.ﬂ?téqn (%ﬁlgﬂngm%é@rg#%sb%ﬁng}%%sﬁg%wm%ﬁol %gllﬂl%ht a2 gBherally

redtiR@ 98 dompRITAE & be SrokRledtl 861850l prafuce Whibli incaidengpropellant
oil is one of the critical criteria which nust be

(e.go hgiimgesrban; vﬂw@ﬁocg&%e@qm@reased &aylite Mlltﬁ@rﬁ%}nwr‘i’fi%b%r
[
COFH%B 1&181?5 cggbaeﬁ d&lﬁfﬁ%%ﬁ gl 40?1%1?& | Ca“n?tﬂss\é g)@(ﬁﬁ@l %ﬁsﬁﬁﬁ? can also
ina@d@polymlmyc belige agdmww g@demtely hlgﬂlsnd)lycumt\helghtc(h@gbs tanCa2)
tenperature. Fluids ex |b|t uch a relativel ar ge
al‘@ﬁng@@d nﬁ“\?i“:?éb‘&f?‘t‘t?mﬁn ﬁe’ff’éﬁ‘fﬁgr %F’iﬂs%l HP UCtSs%fF&O%‘[ b Rave
GORided chRE%r il B RIS 66d
m&uﬁ%‘f‘ﬁr}émﬁé‘éﬁﬁé F@gﬁfsolt ﬁg rate gf chaﬁlge [ nlt he1
foammgqgsopeflanf. an oil within a given tenperature range.
A high VI oil, for exanple, will thin out at el evated
tenperatures nore slowy than a low VI oil. Usually, A
In %Qﬁrﬁﬂﬂaﬁbh of 1‘§or{T£lﬂ!rSSdli 864 MBlgtPRAaMSLhigh al@bohd@itat, surfactants
wscongl hi gher tenperature, which trans| ates IH
halve bearr inklubed incurlo porapebibastie facHitatesere devebet fogming when the
contacting sachi n I {
copgpEPat i dTama o oget f o PLARY s Brfectantscan
faMhtdteSatqadsG Sdad @é@r@eﬁ@ﬂﬁiﬂﬂaﬂﬂaaﬁ@n@SﬁMWb&bﬁ&ei@s@%@ms RAQHten
ng'rl se a class of hydrocarbons, manuf ac u{ ed ey 1
apditendofojcgbritse iag 509N bty SisPeBssei Jhhitesom fudotschemica
surﬂWaHfg lhﬁ&@ﬁ.%ﬁ'kwg by fe[% Qﬂé%&é s@bld foRRan RR-adrbdd1 CohBdsitions,
WONOMer s ese p| ca y range from l-octene to
fhioreigdeden eurfadtdns hay exdenmvivehmgntal gmeéms.r ed nateri al ,
al t hough ol i gomeric copolynmers of |ower ol efins such
as ethylene and propyl ene may al so be used, including
| Wichholtdoahglin® b&hpaistias that are formulated
%g‘g%raﬁ)%g% ﬁlfovpde.%éua?g%t c4 956, 122m§nd he patents
torbefastimeidrdboal tahe mdiah, caRAO@appliiLiottse Hew ée. acthiedgeds). There is aneed

he | ub
fo e pa ivige ennaedonsing Mg o SRpEThun B Frig ot an

ae@o?dl: DroPERH ﬁﬁ&jwﬁafcﬁrﬁfﬂll' cféﬁaér afﬂ:d%bﬁtooth@fsklﬁ&br ﬂabfd sikwodlsmfectmn
cl asses of SHF bei ng denoted as PAO and HVI - PAO

hi
Withircbsifergeoing axedPds dysirablede $roxide iqomphle lvpyiscosity, Hebohol-
different viscosity grades are typically produced
usi ng pronoted BF3 or AlClI 3 catal ysts. Specifically,
PACs may be produced by the polynerization of olefin
feed in the presence of a catalyst such as Al , BF3,
or BF3 conpl exes. Processesl for
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t he production of PAGCs are disclosed, for exanple, in
the followi ng patents: U S. Patents 3,149, 178;

W@ 2®8823491; 3, 742,082; 3,769, 363; 3,780, 128; 4padvRsBB&021904
and 4,956,122, which are fully incorporated by
reference. PACs are also discussed in: WII, J.G
Lubri cation Fundanmental s, Marcel Dekker: New York

cofli@hfing Guinssitioanthat arepaleyme reficiclovs whilo@rd3Ading phopeetistthat may
ran ducts are typically hydrogenated in order to

be dgy é”@ﬁ%°W€§F@DaI unsaturation, generally to a |evel
of greater than 90% HVI-PAO s nay al so be
conveniently made by the polynerization of an
al pha-ol efin in the preseSoeundrya pol yneri zati on
catal yst such as Friedel-Crafts catal ysts. These
i nclude, for exanple, alum numtrichloride, boron

In bhé AdpU@! i SresBhii, SHBntprd Gl dHSpRItioROESRRpriging: | uor i de
pronDted with water, with al cohol's such as ethano
pr ofiéhol Mepohydrialspholin am amaniscwffidient se proyideqntimiernbial

am%ahgrs such as ethyl acetate or ethyl propionate or

ér such as diethyl ether, diisopropyl ether, etc.
For (Bxamsuéfactufiscomgirsags cdh&ﬁilaﬁﬁdubyctb,htﬁanfat e nts
4,149,178 or 3,382,291 may be conveniently us
her é¢h.  Guger. desutiidpt incﬂnsarlzﬁunm@ﬁggeﬁfttﬁé&?\éd%ﬁtébliltmfdo

2 (Brennan);
lmgﬂ’y% @%3%% ‘%ﬂﬁ%g%%??%ﬁ%% %ﬁtﬁ“ﬁ%ﬁ) . 4,239, 930
(AIIphln) 4,367, 352 (Vﬁtts) 4,413,156 (Wwatts);
I g4 408 %Earkln 0, 355 ShubkLn%; 4, 956, 122
nf FLFPLAC V68 rwzr?v The FYHR) COTRKTIAR p CERARST gid the
con'FM)SlP N Rs dRYRG HoPBAREELRYosHR c%ﬁ%a'l&'a WikhiA tRURRRARE dnder
reduced chrom um cat’al yst wth an al pha- ol ef m nononer .
preSswrh aRh@prepedanigsesehbedhinthe c@pdiicant s 4, 827, 073
(Wi); 4,827,064 (Wi); 4,967,032 (Ho et al.); 4,926,004
(Pelrine et al.); and 4,914, 254 (Pelrine).
In ﬁﬂ["&iﬁﬁﬁél Qi'sbéét aM@inveRdiéh ﬁ&gﬁeé DSYsude c&ﬁ?ﬁhﬁ@@)ﬂ&b&ff@:r e?omprlslng
6, 8, 10, 40, 100 and SpectraSyn Utra(tm
a fS}@é‘tqlfr apgymhagdiua: epd Seeompeaison asgjesctibed %t(owwom@m@d within the
m%§45 (ExxonMobi | Chemi cal Conpany, Houston Texas).
yntheti c PAGs have found wi de acceptability and
commerci al success in the lubricant field for the|r
syperiority to mneral based luhricants. In terns
In pilp ARQthasRRchgRY ty et S0 eiHEhe Skip Seist camPrisisg él}ecq?mposmon
asg&%ﬂg&§]9ﬂ@synthetlc | ubricants have led to PAO fluids
Ibrting useful viscosities over a w de range of
tenperature, i.e., |nproved vi scosity index, while
br|C|t ermal and .o
tn SRIE Rt otk B SR B Precbp ot b porih ggprprising the
Coﬂbgﬁﬁ@ﬁa§wémnggﬁﬁﬁvgelatlvely new synthetic |ubricants
| ower mechanical friction, enhancing mechanica
efficiency over the fuII spectrun1of nechanlcal | oads

ned d r an condlt
in S8 Rk BB g iV e R R8s Bl PRA TR B PR @ egmprising
apPiyinglb¥d]l 628 b 5 thalcOnPesieith AYddsOEb&PEIoRE ky/ the st i@ te.coliposition
ACs with inproved properties, such as high viscosity
beingde she(form of p stablsdaprmpoi nt, hi gh shear stability,
i nproved wear performance, increased thermal and
oxi dative stability, and or w der viscosity range, are
It widestegppieviebthanwigersfwedboreia widdeiundemtviod af being defined

| ubricants w net hqds e such new P, W th
accf%@fl&%ﬁl%\nsﬁléﬁapﬂ@g 03%@85?@@ @@efgaartaﬁ JFRSOIHAG RIS n
made to prepare various PAGCs using netall ocene
cat al yst systens. Exanples include US 6, 706, 828
(equival ent to US 2004/0147693), where PAGCs are
produced from nmeso-foxns of2 certain netall ocene
catal ysts under hi gh hydrogen pressure. Conparative
exanpl e D of
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US 6, 706, 828, however, uses

nc- di met hyl si |l yl bi s(2-net hyl -i ndenyl ) zi rconi um
walk@eal1ssiitde i n conbi nati on wi th net hyl al unoxaneCT/VREOD6/021904

at 1000C in the presence of hydrogen to produce

pol ydecene having a reported Kinematic Viscosity at

100 OC (KV10o) of 116 cSt, a Kinematic Viscosity at )
invemda@. (Haeer.glertandeormesised engin gl he undersiogd iap bavinghermeaning

f 2.8 .an 7084, an Wh of 2906, an Mwmvh of 2.4,

thag}?oexgréfﬁlyg?twgg?lﬁﬁ%' Li kewi se, WD 02/ 14384 di scl oses,

anong ot her things, in exanples J and K the use of
hec-ethyl -bis(indenyl )zirconi umdichl oride or . ..
Bpiddaty ridem jo & majarial ﬁ%@l RREOFIPOTAHRIEAS\ P IBRORER iR e compositions
of e bl 48 1f HERAoh A2 Hable M Plentle W Bhidid dispensed
frohsat @cbddot opohydesesd disppoet.e@bmphsitiomgeomprigingfa builder can

-73.80C, a 100, of. 702 cSt, and a VI of 296; or .to
rosiilioe dgmy SEans (wepier Taing) usired o pimetoltyRe ofthe
cotddRo0fn thOZkben@ Wt the Miil®h, 341, respectively. Further

99/ 67347 discloses In exanple 1 the use of
et hyl i dene bi s(tetrahydroi ndenyl)zirconiumdichloride

welN.conbi natipn w t O at .500C t [ ce a Y
BB FRE o AU g Ry S Foh OGPy pluppraining or
imprRRlgahd aEknge RN compliifies of@pRaiBeteo\BE slaHs PACs,

such "as pol ydecene, using various netall ocene

catal ysts not typically known to produce pol yners or

w0l 1 gOmEr . A e
PP RRES T by Bk B LSRRG b o o TR BB 1
copOA 8ok, thdiveRINP 0856 (equi val ent to US
2003/ 0055184), US 6,548,724 (equivalent to US
2001/ 0041817 and US 6, 548, 723), US 5,087, 788, US
99 b ¢ . 4_, M : 4 A Ol
g 7 B R e of R R SR of soluble
andreatdr solobleesoibidesen actrfhcuactiveitdecajepdrisoebéthatt y i n t he
mar ket pl ace, particularly the |ubricant marketpl ace,
due to inefficient process, cost and property
”PQ@HG?" bSused BErel@tato 4 MuGAL bofynaddE asdecttCihvaiptrepéthBle units
néeds by providi ng new PAO s and or HVI-PAO s having
ané g egmbenavepizo peolegulaonigiiatiablesst2@dP08@n i nproved
process to produce them Sunmmary of Invention This
invention relates to a pol yal pha-ol efin conprising
As'IREE hédaa) Sy (Hed s 1 Sfe dxideyeardl “paby( ethdehe 0%idé)” are intended to be

al pha-ol efi n mononmers where t“he&g,ol yal pha-ol efin hﬁ*ff:g“ .
syRONYAUAHIE ‘Pobypropyienclyce e iPREE ang) palysihyleng glysakiser PEG,

f ) ' : : :
el SIS Yo P B8l Mot e
as PPPQ2hph &R0 Bfiréspettivelydt measured at 100C, andc) 1,2

di substituted olefins present at 7 nole % or nore,
preferably present at Z nole % or nore, where Z =

“S8heaP t Rl sys eﬂi”Q)‘}&hg@‘gﬁl%o%ﬂc%oi%ﬁt’kds REERhdr6in refer ant the alcohol

viscosity of “the poly ha-olefin in cSt neasured
and 6@@r cohbemrtian &l Y prdsest invandioni on rel ates to a
pol yal pha-ol efin conprising nore than 50 nol e % of one
or nore C5 to C24 al pha-ol ef m nononers where the
“SR®lerabdiiad Qheh kdte@s to @)fofRed@InSpdtidh, FfEBre tefoafihat maintains a
triads, Brom ne nunber of 1.8 or less, and c) Z

a ) Z.
mensvrebnhsightrfiore potiod of timerad)gt ksagmbewt Dsecenfts fpheyripg sreation of the

oG8, by i A T35 8356 ) QUSRI by oo

21, or 22; nis an integer from1l to 350; and
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where Z = 8.420*Log(V) - 4.048, where Vis the
ki nematic viscosity of the pol yal pha-ol efin neasured
w@rookABA@ i n cSt Alternately, this invention reCBHUSR06/021904
a pol yal pha-ol efin conprising nore than 50 nol e % of
one or nore C5 to C24 al pha-ol efin nononmers where the
pol yal pha-ol efin has: a) 40 nole % or nore of nm
or hori-astesol d)spensBr arnreent verbperatnfe) Y Toe sigbidity of g pattiewler fpam may
qual to 89 92 *

Furo BRRRES o1 CLISEs §F BF PEBL by SPhees P PTGy pgdpd of ime

(e. 8G9 Gftedf mINAOC Foamthetdht lne%sﬂbﬁl@m bid futthel dbckdodsn the
preferably presént at Z nole %or nore of units

Exampleesent ed by the fornul a:where the olefinic
2-di substituted carbons wll be positioned between
Ca and Cb or occasionally between Cb and Cc, and where
Thbse skillcand tie &t &ileaoks fullpdapesdad theyyaridus ﬂe,attﬁes #nd agpecB of the
9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, '2]H18r'
inveRtiomupas epnsidaratige pf the semaindey ofgls digelasuipdpguging the Detailed

t he ki t
De\g/?rﬁ%g# (Ez)é%mtphé agé;% ﬁ%ﬁ‘(&d\él |§1rs1 rrgaslurggaaltcloooc in

cSt. Alternately, this invention relates to a

pol yal pha-ol efin con‘pr'i si,Eg B_gr e, than 50 nol e % of one
or nore C5 to C24 alp t ¢ rs where the
pol yal pha-ol efin has: a) less than 40 nole % of nmm

triads, b) a Brom ne nunber of 1.8 or less, and c)
Thedihengiowpravistes adbarpatile sompgsiteaeromnentisey of hlé0h0éxwaﬁaatant and

bu}-/}\gers efhjg 00%051§insmo_§ﬁee ]ilg{éal%?ddl mz_arg)ggg gc?u%%gst C(%l’l}?O%ith%S 6jpt1§nal

1ngr5‘(11819:§ Eudt RMnfinli@oBiald ana/dd eidBetts/foF cBarApl}; lnag b¥)ncluded to
048, where V is the kinematic viscosity of, the

Pfcrmdﬁyw em‘hlanm the prppawigs of B campegitots- Jh%@flmwél@ﬁ%@%ﬁhﬁ invention
prcgvgélﬁsﬁlﬁe éﬁt%gfae E“cfa%?fo??gtcﬁs@fe%&n)( ?% Sif gkﬁfvﬁcﬁng &%omgosmon with

a shed tﬁlhﬁhﬁg @éc@ﬁllty’lthﬁ’om beRErshavhihaelfor Bellandoyrqdophaﬂmhmf which can be
has Z nole % or nore of uni repLl nted %% ¢
mqre eagilyFubigdeqigo pensitiye é‘ﬁﬂlem‘%ffdé the fefap %ﬁtq )}he igvention

ge&gaﬁ% 6\/@1 gl?e/’ qﬁcke% ﬁha%% %e% i}oélnojv\:?nrl] élrc%ﬁc?no#:’alsu%%c% duth a% %he hands,
fomdxengleZ = 8. 420*Log(V) - 4. 048, where V is the
ki nematic viscosity of the pol yal pha-ol efi n neasured
at 1000C in cSt Alternatively, this invention rel ates
AlE?uﬁ pol yal pha-ol efin conprising nore than 50 nole %
of one or nore C5 to C24 al pha-ol efin nononmers where
t he pol yal pha-ol efin has: a) 40 nole % or |ess of nmm

hegzomgltlo{n%gfgtg %geﬂt??{};ﬁ gxglé@e atle lwggt 0Bt %ﬁE 1§ tﬁge{q)%\ﬁdé@ the ability

to Kaw&lsmm 6 bi/daﬁc‘s?&tﬁﬂn bNmEFEbeIE The E:@I@lp@dltldlﬁﬂﬁthﬂndem)on are
di substituted ol efins pr esent at Z nole %or
sumtl;elqa forzise og tlxpzq_l,m;_@rgqthgr surfaces pod ke wed as @ Hjémfectant for the
LN L {
g PR S5 GBI Rl BE BB Mt dhl D Al are
méohgdiehi¢ahginaTopiedllyn thecnm]mposltmgs obthe inveatiosCompiise #gohols

f C5 to C24 al f wh
hai?lwgolgveverolgydrrrgora?bon chal% lengthgjl SLP(JlPl as %!2?0 ICQ alcoRGIS® I some embodiments,

the compositions of the invention comprise a single alcohol. In other embodiments, a
blend of two or more alcohols may be present. In some embodiments, the alcohol will

consist of ethanol. In still other embodiments, the alcohol will consist of propanol (e.g., n-
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pol yal pha-ol efin has 40 nole %or nore of nmtriads

and | ess than 300 ppmof a Goup 4 netal.Alternately,
wo bios/1881¥ENt i ON rel ates to a pol yal pha- ol ef i n PCT/US2006/021904

conprising nore than 50 nole % of one or nore C5 to

C24 al pha-ol efin nononmers where the pol yal phaol efin

has 40 nole % or nore of mmtriads and | ess than 1000
proppmal @hd/gr @opwg@allcﬁ) st séilll, otlgr efrdbodisngnts, dhesaleheh wild oonsistpf

of Ium' d e
butralé?lg? B "En%%g %e &ﬁélo%deét %ﬁ{é%ﬁl‘gr krg sorxllt@érﬁbéd?%ﬁﬁﬂ‘{s t alcohol
is dlmoﬁxe%l@fwawﬂ@o prrovméraﬁ alhbbwhid sl aha- oI efin rmnonrers

where the pol yal phaol efin has 40 nole % or nore of mm

triads and | ess than 1000 ppm of al um num and bor on.
En{NoP ef}x?%]@ﬂ t){?: %\@%ﬁ%ﬂ&% I@éltn se:r é% @%1§h9g%ll%?% al%)]%ol cgﬁtgnt
bemreemhscmt 5% and@BAud Pita- b@vlmeﬁght i pone esboditrents, theeompositions

o .

of ol X‘?elélggl’? pxg]g ];\Iieg@ aggqh% F&'ﬁéx&vﬁﬂ%ﬁ m)ra]sgegﬁgomgﬁtl 6?)%’[0 about

80, t(%rﬁ’ik%sﬁ ohs hﬁnnhé ah BM@H&l'c@ﬁtehﬂvﬁHﬁ&hé R)r@gom% ranges t?rplcally

pol yal'pha-ol efi n"conpri sing nore than Yo of ~ one
pravidenay effi@Bidqus bagi4rialllpha- ol ef i n nononers, where the

pol yal pha-ol efin has 40 nole % or nore of mmtriads

and | ess than 1000 ppm of alum num Alternately, this
SukfA¢Eid on rel ates to a pol yal pha-ol efin conprising

nore than 50 nole % of one or nore C5 to C24

al pha-ol efin nononmers, where the pol yal pha-ol efin has

0 | e 9 t m
B P Bl T R0 B, SRR,

embodiyitbhex) Surdlcesht p@ly;balppdmantah ehie mmmmrdns Ioﬁtjlemwwtlbh an
50 nol e% of one or nore

efi .
comgBMAT SO Baen Ahoy dt ivt STVRAR. el P ol wegh

t
B e

at mf:or&lemtmtmmrramgldg ﬁlorrm’uouhO .\ Zs tembut\/:% Py wdighd, basedom th@ﬁotal

wq@'trt 8% ﬁ}sq 5:93@33 e 4 a%ﬁgdgﬁ ltlﬁtﬁrgw&%(pggcgi &%ggéx{am D factants
m H‘{ﬂ)ﬁrt‘&ltﬁ‘éld rbr@é‘@ feﬁs RRE0S sy aiRRahoefacnbas
riads ranging rom95%t02%nmtr|ads and | ess

condeatratl@0d gmmralnang%@w viedghie (Valide sugh epdaciant yom@é\@a@mr@re

m num a I
coRORHER it L RS e aRBGE g 4 AR5y b consider
thd'®seti éﬁecﬁ@of@irﬁc%n%rfc@nt@&énﬁbvhbr&fdihﬁidtﬂg mm@ﬁmesmon for use
and having an Mv of 100,000 or |ess and_an Mw Nh

bygheeanshmen di semgsenbiodisaenin S compositiqns of g dptengpn gllesfaﬂnulafed
wi heﬂo%t ﬁ&’or n%te‘arsgffg ?ntg gn? he°‘ H% ({Bphﬁﬁloak@m%ﬁ;rbﬁlams

i'sing con nononers wt
met aI | ocene catal yst (pr ef er abI y a racem c netall ocene

Spe i WA AR Hmg SIBRyO i g iesms Ry s, “Efamples of
difbiioRl W CABRAY aﬁlnetﬁ taan%e ed@s%w ogwpcq&ﬁaer sfedide91siloxane

process to produce such pol yal pha-ol efins conprising
WIdetﬂﬂmeﬂgle@E (PBOT201/ omprdyaxiysropiytane £PP@) sifl¢ olesdnre In some

“ﬁ’é’fi %25{3 angeﬁ?%? Iéla\?};b:%ﬁl gﬁor e Slh%ﬁ%iﬁ’ ?ci%%;per?mnated and the

m@&t1aM@bPPEOQb PROSWEES/PPOY Eh ﬂaﬁg@ﬁbm%smtocm/@hxycﬁhemmlébular
an NCA activator, or a neso netall ocene wt

weaghtiof reghmethicoae [porfpseasn r@raeufm%ﬁp(gftca%%%&h@%ﬁ%fétams used in
thé ch\:flé]ntﬁ)n @llc mp¥1 ép%@fﬂ%%@l%ﬂg LTI eS}&é%ﬁﬁ: surfactants suitable
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Furt her, these polyal pha-ol efins (and any
pol yal pha-ol efi ns descri bed herein) nmay be
wohyaeagsamat ed by contacting the pol yal pha- ol ef PoTAR1006/021904
hydrogen and a hydrogenation catalyst. This
hydrogenation step is often used to reduce the brom ne
nunber and/or to nodify the anount of nmtriads in the
forfiismal erpbodimahts lodthslinvdntion iBdidst wilbeutlipitation, nethopp-terminated

poleftelere apBbiimaic BrdeLrBRg et ERARGI-R LR of Bott Sooo;
dirBetiREnSwEh RipehdAt 2theSofB 6 2EW WO frolyetis%end sbywspopenp®pylene

(bg(mGC or Proton NWVR) versus KVI OO for certain PAQ s
glycpbenpohanasbaripe ésombincd ivpagamolesulax arpighd o1 abowg 7,000;

. FlLaur ' [ ] t .
SUPER S Y G R SSROR 56 prpin e
a dﬁlﬁatﬂicb?e b@;ﬂﬂi%dl ?ﬁﬂeﬂl &golﬁé@ﬂ??pdﬁthylan@ glycol / plolypéolpylene

chr onat ogra or_the ract i of exanpl e
glyepy @rdémst%ii@gacmgql By chza@;ﬁylsw %lé(ﬂégé’0¥Y&F0H¥ e glycol - methoxy
terhMfE Hh %nfsé()t%h%% zlilﬁ?&flarc?ggﬁﬁ%f Bbodi 20W08 a8dlaHEB of 9-12;

proto efmc region of the Exanple 35 )
dirRéBicofé gepodydl with samgthapy tefminatad pplyathynalglysof kavingyecombined

wVGEAGF BRI R S5 6Pt 5 810 ArGPRO vyl oL BBt AR
terRBEIEPp QAT etBPUnd EI9tAMaoingtx MR d3frerdgt Gtilecudarivieight of about
met hyl ™ branch and C3+ branch region of the carbon 13

60RMNMRdspglaiconemopolyo Ewithplhy dsey teingnated polypthyleng ehyjspl ksving 2
colfo e85t 2% AT ALY VLR BLrEPY Sgibicon

cop8iyal lhegte DeERbAPEIpOIY 0D helal@nhidy &Rtionnl-Aspud dindikicendcopolyol;
t he new nunbering schene for the Perio&jc Tabl e of tpf
hya%ﬁbm@maéedw@@%ﬁféer@&lywhl2i4ﬂn€ﬁh99P@A imgficone copolyol laurate;

A ) . . fror
SR TRVAEY o AT R b TRy b L B RERR G haying an
average hiofseokr wezht of shoued0@®y asthoxyreringiateg] Eoiyashydénaglycol

.the olefin present in th olyper.or oli r is the
dirgefhieont n3eaS 87 axﬂr%fdﬁ%he?@éﬁ"v?lgﬁﬁ?f&?m h@(’gggﬁ’ﬂ? 5“8‘@'“”3’ 2
(Mﬁﬁﬁ?ﬁtéo\iﬁw dinkéﬂh@aﬂescﬁ)gm;y%l g %etﬁéﬁ%uh@é; BulilyVieBhinkted

ant’”’to enconpass hondpol yners and copol yners, where
potyipripyleee sxidar Hirnkehizoye poliygar avesagengolecwatoreighiraf about 3,000;
ghﬁm cally.distinct nmonomers. Likew se the use of the
angl stleOBE PRERE 1508%°#%nt t o enconpass honmol i gomers and
cool i gomers, where cooligoners include any oligoner or

having two or nore chem cal |l g di stinct nononers, For,
Addmorplgﬂbfp@s dellayring mirdactanyemey bp vuseidl inee aventian: diegtaicene
.the term "Pal yal pha- ol efin,.:. " fin ",
et S SRAHEARNE! Shhicon B RHEBAE it coplyol
ad’i__lﬁl’@ AGhyBEche Db gSIROhyIRIS dificthlcohae@lotfdlamimendineetiscone
or the purposes of this invention gnd the clainms

copplyp b{!‘@ cadpatey gimq;bicgge%qpeyql CEFWRK ¢ pﬂl}lg:or&pgp%lyﬂ]algphenate,
diﬁ:ggﬁ’{%% %oﬁag?lgh%géc{a% d%et%@lhéé C(gp.@;lﬁ é)gafh%f&ﬂ&y CalyRInYint -

rm~-c syste 0 nean a
dimathadons opslgalosapeaecdimediiconepapolyobouhl aeradimethicone copolyol

net al | oceng/ acti vat or ir. en "catal yst systent.is
cofig BufeER BadBR ERonE Gepp L0 spePRERgr STBEeIRr PR dnbpe
btﬁ@ﬁﬁé diNShIBAS LdPeRfR s Rb@REY AmdtRIc8R@EHoYl hydiogskherate,
w th 'an activator ‘and,

optionally, a co-activator )
dimethicone copolyol isostearate, dimethicone copolyol kokum butterate, dimethicone

copolyol lactate, dimethicone copolyol laurate, dimethicone copolyol mango butterate,



10

15

20

25

30

(such as a trial kyl al um num conpound). Wen it is used

to describe such a pair after activation, it neans the
wa@edocuagied catal yst and the activator or otherPCT/US2006/021904

char gebal anci ng noiety. Additionally, the catalyst

system may optionally conprise a co-activator and/or

ot her charge-bal ancing noiety. "Catal yst precursor"” is
dinadthioow ¢oprlyoé rerdedfonpats dipretivadral qosof/ obmtediy;/ sih@r dimethicone

corfl iy u e B Bgpt E AR or e TR Bghicone

copd sl B 11k dSinR kS cdiRRPpbINb B HOBRRGE @b{hé‘thloﬁﬁé ol @il pnmalate

cocatal yst are al so used inter chang,eabl X scaven

dlm@hlaomqp@m@djsql tratterate, dippitliapne,copgbyelishes bﬂlﬁ@iaﬁ: fligp bicone

b
copo n%cg%fg?faéeg %ﬁlggtﬂlc%ﬁ @0‘#‘52 ﬁuéé%& e%g éﬁn‘f‘e gj?ig(l)x\;fg{o&)lys
tnrﬁmduﬂi&;hldmie[ &iﬁﬁﬁﬂmemet];ﬁo;aﬁ p(gcbemiﬁa \pat}@ﬂ&oneMO polysilicone-8,

co-activator_which is not a scavenger y.. al o be used
dimetheag perytstBr engdiamiag bghanatpa g ino S%?E'}VZ Hipghicgpen an
t t

e s R e S G S S
bistdmeinbprapgl dotpo}yohmhaiopnmmbdlmwncamef bmfhydmxabﬂhykymepb'l

) nsition nmetal co alsor red to as an
dingRpe SR eSS LB B CE Cap Ry SLEEtmie: SreBeqne copolyol
sulfRE, RUERRSAS c@ﬁol%l'piohﬂh‘éﬁen Hin%hlé&ﬂz ﬁ&%l?&@bl@lsb&lﬁﬁﬁo@olyol

noncoor di nati ng ani on is defined to nean an

dinagthispnaenril foisuesinates rcomlwsl m@tdlme@rmnlnweéhsﬂ Simeibiceng.appelyol pg-

cocfpéglg[:os&cget ﬁlh%%thqr%)rptepﬁaégogyo Z gy %gltogoilegxgl zcnl%(r)% § h&{l%{?r copolyol

mefgd ettt ldufiiySpepasdosueh dasethitont Qfoﬁbl@@l dlyylasther dimethicone,
acetyl eni cally unsaturated nononer, can displace it

sodipmraartexydeayhrenlyd dipethicony metal or netal | oi d t hat
can forma conpatible, weakly coordi nating conpl ex
with the catal yst netal cation may be used or

Coathitizaione df iwo <bthﬁ01mcm" Glm)ﬁocﬁgn&tgi d]gleﬂ]nciama suSagtaredbinea single

nmet al.s i ncl ude, imt eg al .um num
coggtion;arg aly OaFPPW %ﬁé W&Bﬁneth?ré%oé’fﬂ © Fl‘d’s‘nYWE‘loBde but
are not limted to, boron, alum num phosphorus, and
silicon. A subclass of non-coordinating anions
Buildepri ses stoichionetric activators, which can be
either neutral or ionic. The terns ionic activator,
and stoichionetric ionic activator can be used

At e fREeARhY be kidkRist S thetcBtpbikiohs e irflention in order to
stoichionetric activator and Lewis acid activator can

stabBiza ghesdfopnms @rmwﬁa@l the compegiténnsivden the eeuapasiffons gregghpken, or
- .
VASGP Bl ML SPEPL P SOELLARIREE B, o

endbBY RNk thel ig1aties of @er@@ﬂx yaildehwcanl pedvide ¢3RS Jattributes to the
conpri sing nore than 50 nol e % of one or nor e

compasiiPRRI-thY WVERGTD nowieble bulfes spminclids oneer o eﬁtﬁe followmgr
a f
pofREfsicht SHELR R ol oI, IRy A B AR Bppdli
emvoliEndts theiilder wilkbémnmize pnBOorealfehdfopegoiny. en other embodiments,
refera 85.nole %.or, nore, prefera 90 nol e % or
thfplr Ahfer FRioy SEIEAIETG SFo RpRere %&Qé Qragrye Byife? In some
enﬁeh&e@@aﬁ%ﬂﬁeI J;a,ﬁl AL se'&‘i‘Jo‘Pﬁetﬂg'leHP BQ%LEa\Mg‘J&?Werdg@

the polyal pha-ol efin, as neasured
mdlecudarordight ie tﬂwdngfeﬁnomtaho@ 20R:08A tto @bpu‘t dr00A00r Engtpely(ethylene
avin nol e. % or¢
oxidBLpERE G issoitofe wiRaispR P PRy St as Bt Righiumder he
preferably 55% or nore, preferably 60% or m)re
preferably 65%or nore, preferably 70% or nore,
preferably 75% or nore, preferably 80% or nore,
7
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preferably 85% or nore, preferably 90% or nore,

preferably 95% or nore, as determ ned by Carbon-13
wol@eaasiiivagnet i c Resonance (NVR) spectr 0SCopyPCT/US2006/021904

according to the procedure below. In another

enbodi nent, the pol yal phaol efns according to the

present |nven{| on have at |east about 84 nole %m

desugnaads Pg)ler Qeét" enchenmmetstrdly mwailable friva IpovoCGhemagad Capada Inc.,
serpft SarRac e TRIEe kb e o O R AR AR

N1brv ehaamgahla%l@ge fiBlekflafvelpht 805 00@0Q); TOVERAI0 18 bauing 49 average
t o about . one enbodi ment , t he preferred ran e
mojegutay o\mgbt ef‘r QOQ 60%, “WSRfNeOK 2havingian avsragerrppiponl %YoW%}Sht of

2yl B can oy ANaER e R i oo

enbodi nent, this invention further rel at ed to
genat ed PAQ s havi n 90% or, Iess
Thﬁﬁ %ra\rsre;n ISP S SQIEPOSHTSQL thedmér brney g@)%‘ﬁ?ﬂt at
coﬁcrehfg" ng[rlesg frdor RE&T 85 AkluY 03980 B sonRSEmBBRihEAt8dfe bilder is
pretfera % mMmitriads or less. In another
preeerttodthemomposlhen aychmograsivesiopadiophl fh¥ol ef ms accor di ng
to the present invention have a ratio of nmto nr
triads of less than 1, with preferred range from 0. 01
In b&hebal Sthe DIMRIcS REEAICOS GO RMbITP¥F deafoéiﬁ?brcﬁmbe@tvﬁé@the composmon
I nfornation about the synt hesi zed polyners. Proto
of ‘d]qang@,tlgn t5f shalken Qmﬁl}@rtbg é@mp@@thmpr@ qg'ig;da Builders sultable for use

uantit.ati v .t B
?\e/z n%ven\}o%wﬂ? n?:lﬁﬁla l%%o W'?l%q T \h(? d %@?@g%@ %tgf{)ﬁ%%}“%ﬁh ie.,
thodé thak pﬂﬁ[&)a mé‘é‘sufﬂblﬁdaﬁhﬂ&v@t oGardy d)dasﬂdbohhﬁsec@nd&ﬁﬂiotvmg the
determ ne tacticity of the polyal phaol ef of the
cregtiem afthe iforpe nin some enphpsimentatthe byider &5 sobphle wothe alcohg] fhat is
I
st rbpBiont Be e Mo AR DML GAS, EiRRA il be
swélﬂmﬂ@wlthmstha alcaiol ( festd] othacenbalimant, the biilderem be characterlzed
Il as nolar conposition of the sanple.
as %@erg%%dgﬁﬁq’%{% s of these triads defines whether the
pol ynmer is isotactic, atactic or syndiotactic. Spectra
for a PAO sanple are acquired in the follow ng nmanner.
In gppe dmbmatneht,% smteblrcf@mn toyyilrs m@dpmrmn@dse:or@nsmg high
ove of chl.or oform for
ol ateSeh B it i By R st PO 8 dbnpor
hy@oaRBhMID RN | SRt enée udetal inale Bgefion ftkudeasiiidbut
is added to the sarrgl e to enhance the data ac ursrtl on

limitgtien: Reix(ieliene oxidehdmoprsuler #t 0§ 1RGO0y diiglymolecular

weﬁ_@jghgr a]?Pe%% BX yjqr@ryleém éﬁcﬁgmeréa %rxxﬁ%lggmgse hydroxypropyl

celfdlesd. SWhyn 2QEHAL, tB@pdl@ﬁlEr WD Be atmrgmeaitmﬁohy)f bhtsveen about 0.001
identifijcation and |nteg ratl n of end group

and Ao e o9, OB HRORHIIRNTS. e RABIET CHREITASIO MGHDe(b6 78 about
5 ik, t he anal ysis. The deconvol utions are
0@)(2%18 5{;3)%‘?0 52'Acorn NMR Lie's NutsPro NVR data
anal ysi s softvvare usi ng an 85/15 Lorentzi an/ Gaussi an

};ﬁ,{\‘%? g’l?tﬁj}g’t the o ggaﬁﬁ%ts £ %? 6 ﬁl}has h}}l ed t %%gipg%tlons of the
1n\%§§b19r}ﬂﬁf3 %/Bm%?ggddrtpd{\ﬂfdtﬁte@m@ﬁlu‘ %'l}‘duaﬁnﬁhﬁlt 10, lbex l on.

The adj’ust abl e’ par aneter these fits is Pr, t
hyfiroagethpleeldflogep ety desetsl sthyhielhlpsgcpoty glycerol, high moleclﬂar wt.

tereo Str tall o] 0
pofiRhon SRt Pt ke PRIt el kel v,
a statistical nodel (such as the Bernoul I i an) see
"Pol ymer Sequence Determ nation, Janmes C. Randall,
Academ c Press, New York, 1977" |In another enbodi nent,
any of the pol yal pha-ol efi & produced herein
preferably have a Brom ne nunber of Y or greater,
where Y is equal to
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89.92 x (V)-0-5863, where Vis the Kinematic Viscosity

at 1000C (KV100) of the polyal pha-olefin and where
wEubaa3$1$1 neasur ed accordi ng to ASTM D 445, predeUaiig021904

a brom ne nunber of Y +1 or greater, preferably Y+2 or

greater, preferably Y+3 or greater, preferably Y+4 or

greater, where Brom ne nunber is neasured by ASTM D
polyeth9lent glyenbesters awshtihers mait alksd laycobolstom gcid functional alkyls,

o Y R N R g P TR
maﬁb‘&&&ﬂaléﬁ%hd 8@0‘1}@)‘1 SolyédtBscrplamadd ré@m@l@i’ﬁfrﬁmﬁ cBlogide, i n

t he pha- o efin as measure Pr ot on NVR
POlﬁﬂ@F}@FQ{%@WIdSPWN@IWWHh@?@OS‘B@&» @pémeyh@rm asidy, or

po]%{leﬁernﬂ[rﬁ—fle 3? %%faﬁermhl (3’8%’@5 ﬁletl@fl %\{h%F %gllt})fatéépmlﬁnyl

0Ol nor e. er e
pypoliduakp hadokepiopyl ipethrdoelbdodee hgiroxyprepgl adiujoshavesdinked and

nogéggsﬁ%}%iyg llg%‘l q%%wss@ga @n nanq;o@@k ane? cgntamlng n-
iSitd he kinematic viscosity of the
vin 1%%%%32% X(l;r% measured at 100C in ¢St I n another
en‘oodl ment, any of the poI yal pha-ol efins produced
rein pr efe ab hav Brom ne nu
Nojdirhitie R @atlsy SRl st Bt o S 23 eBlignd Nevinyl-
2- RIS BE@RYL W-Hnbl- QIca}BrSﬁlﬁtanp R afirdtes o¥a15y ef the@s®going. Typically,

preferabl 1.4 or less, preferably 3 or |ess,
thqméy(émmv lagtam) ¢ a hersepolymer afNyiryl-2-myreslidoae sNonlimiting

1.0
BX%P@F % 1%01’]6)1’%-61 O{JSGFUZ §§lth Lgfgﬁérﬁglg%@ng%g @5’1%13?@.1’1’1 monon?er S
inclitR NO0-iah pida@yaides agilic ucid dmb@aaiylic agi@, hydr ogenat ed

and have a Brom ne number of 1.8 or |ess as neasured
hygrpxyestiinthersdate scaflanigs) 3-aqrylangfo258sthylsh-proppngyu)fopicgeid or
. I : ably 1.5 or less,preferably 1.4 or
“SggéﬁﬁﬁgPéféS% Fy 1.3 or less, preferably 1.2 or less,
preferably 1.1 or |ess, preferably 1.0 or |ess,

er abl r | ess ably 0..1 or ss. In
Wlohe doredip b oot Bed e Soty i B o BF Fiventon
indiGaGAP %thﬁfaﬁbﬁh cﬁft@/f) %Y ﬁwréf sm%lléeﬁ‘%eeal% &fntémﬁlﬁteafwﬂhm the
units represented by the fornmula: where j |,
scape@f dacinyentivdey evalleastdeyivaties ther®f. 6, 7, 8, 9 10 11
12, 13, 14, 15, 16, 17, 18, 19, 20, 21, or 22, nis an
integer from1l to 350 ( preferably 1 to 300,
Vlﬁfoﬁ‘tﬁbﬂbbﬁl sttn90), as neasured by proton NWVR and
where Z = 8.420*Log(V) - 4.048, where Vis the
ki nematic viscosity of the pol yal pha-ol ef m neasured at

Thﬁ ggl?)goélﬁmﬁsgf‘the? [n%l%{o?x%%l ﬁ?%élrlité% %i?\i&y fow(R8&fes of B% C. In

sorhe 2nibodinisits, thetdoatppsitiods dihide imiehort efulese Idtf&ielttwlscbﬂtles
formla above) i s perforpe ohb di ssol ving the sanp
dePRAEHTOE SR fbt FRPERSEPN J1oF R E: @corewsawflaﬁﬁrmhspmsed
ui f t
oo 10: 2o B850 SR F1 EXRRLLIEL 0 A0l o
havd asiusmsutggmdnn (fenpngedroratbbyt 065 fepahout B0GepsmiE3°CT hI@a some

ctra are a red at a erat ur of, 5
e DR AR SR BeTCHGOs e 6 SRER OGS R e evecanp pall Hbge from
ab&'dt?ﬁ?b}&‘sttb @Bodt 0 épB eIS@IPhiBerl SR mERERhEp RN S SHItUR bf

C, then the tenperature is raised slowy until
compesmamqﬂfdhcr gIventinl ‘etlleﬂayg@dﬁ ema@boeld).5 cffthie akbi psC When a

BRI R A N —

fromthe unsaturated end of the polymer. In cases
where nul tiple al phaol efns are copol ynerized, it may
be possible to determ ne the conposition of the

pol ymer fromthe branch nethyl resonances of the

di ffering al phaol ef m branches. This conposition
determ nati on can beexecuted if the nmethyl peaks
(resonating between 1.0 and 0.6 ppm are sufficiently
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resolved to allow direct integration, or spectral

deconvol ution. The olefinic region can be integrated
w@r@casdise according to the chem cal shift assPONIBING021904

tabul at ed bel ow. The ol efin subintegrals are corrected

for the proton nultiplicity of the contributing

speci es, and for overlapping contributions (e.g. both
compasytionawil forins anskth foane il Fwidaly bew!f ehigtsr isqosgtyihan the

. redgion). .The integral .val ues. .r {J f thi
viskty GL e, e i RutpRRiibg B0 & oSl it aso be
apptediSred) Bia¢ gatadgRicafof@aemotleat amtl/ed @ba . optionglangredientef(discussed
the corrected i ntetgral val ues with the aliphatic

herein) egjr alFo haneatnsAtiogt emyisepsiy (eithst PRSitvRly oF pegatigely)-can
be used to determ ne the olefin concentrations on an
absol ute basis (e.g. olefins per 1000 carbons). In

Foamddsityenbodi nent, any of the pol yal pha-ol efins
descri bed herein preferably have | ess than 300 ppm of
Goup 4 netals (preferably Ti, Hf or Zr), preferably

i if'f84th Y¥vHe® $BakecA T dPEhsRBMom a di :
Th%?%?%éﬁaﬁhf%?glsﬁﬁﬁ%%ﬁg% rﬁé}n{l plre ef erabl y Iilsgss thgrr}n ?LOISpenser

It wifirhe appraveésitheidhd joanSdiisBig 61 thersompositiens eamady depsnding on
f.th | yal pha-ol efins_d i her ei .
gt Gy §° RS 138 exetnli BR0TERf ot i (ERRaPe poppyition
dist@36d AR, 28GhaReah efE&loafedh ﬁellls‘ﬂ?'.s M&esyvekOfie @psign of the
e

_preferably less than 50 ppm preferably less than 10
disppnser eitherbeaeieselppmeaTRi S gRiver the fprsnérbeorapasBipnfgphave an

h Lval § ° . ;
B R AT
pulpesfetitas fding pMhe poibosiabl. yAtidisisndlhathelDovmp of force applied to

preferably | ess than 50 ppm preferably |ess {han 10

thegpmwip &gl the sluhedpesr ASNFshgpumy iy HB?fﬁéFi V@’r?ﬁ&éﬁpﬁ%%ﬁ?g, the
. | | ef.i i i . .

cof iy Eon oo RN BT A b BHRRE b RESORBOGIDn and s resuling
viscesty. t han 200 ppm preferably | ess than 100 ppm

preferably |l ess than 50 ppm preferably |less than 10 -

ppm as neasured by ASTM 5185. In another enbodi nent,
optibhaPindb@icRR! yal pha-ol efins described herein

preferably have | ess than 100 ppm of G oup 13 netals

(preferably B or Al), preferably | ess than 50 ppm

o AL B 3 TS a3 TR R TN

inREE6K A9 dpheiLlyNndli&f ehadihyrelRVe shielsss ddisrenddlQemprstabilizers,
boron, preferably I ess than 50 ppm preferahly |ess

antimapnotials piprarangss. TherapAuslg aBgninFTNICHaES angpddifepal gpulsifiers.
I . . g r .
Eog DR o kO MR, PRRTR G R S|t Popeties of the
finpl @ngrcatoy i escussédbbel®&®0 ppm preferably | ess than 600
ppm preferably | ess than 300 ppm preferably |ess
than 300 ppm preferably |l ess than 10 ppm preferably
bagﬂ?}é ! i hd ShiRR#dN &Sthat th
Enlln(gge;hl}% e yQR%%%‘%B%ﬁ?Q§§5ﬂ€ Egﬁogﬂb@fgdi ment , r;iny. of )
comipesifiaisyaahbe protiddd ins: fdes ¢t iredphlae of meprasingibdhingistiae gontent

n Mv (wei ght average nol ecul ar ight) of,100,0 ar
of i EnBrun e G EEIPT 0 4h B G600 M e ety Smple
ErRiYRE RreZRleratd s&RrAQDintPRRS 86 abLMsRE byRa BBl Amdtion. The
50, 000, preferabl'y between 336 and 40, 000 g/ nol .

firgtrlass of erodllivmes Suiation i dornhiag en Pegnsipohartigr BPre(rmt water

o U S TR R 9 e

10 -
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preferred MV s include 224 to about 6790 and 224 to

about 2720). hi anot her enbodi nent, any of the
w@obogabgihn- ol ef i ns descri bed herei n preferabl yperevs2086/021904

Mh (nunber average nol ecul ar wei ght) of 50,000 or

| ess, preferably between 200 and 40, 000, preferably

betvveen 250 and 30, 000, preferably between 500 and
stra0meooeymaid plmélﬂsebmédvafm te pravenigveremben Thofiisbgless of

e flishthi¥ Sepoi R FIE Rl BT WARR sk OwBEE bt 6t Rl and

colp&iRks HHidh 28 liquidwilk0 ThEQecopt @fags abérolliOks iielud¥d fhose which are
preferably 200 to 2000, preferably 280 to 2900,

watﬁrép@bkmrv apgoftengetersd to m BYrBeGAMIy 200 to 500.)In

anot her enbodi mrent, any of the pol yal pha-ol efins

descri bed herein preferably have an MV Mh of greater
Astrbfzred t@heeingths atdohol-watep rseffecrtahlayld Ibesdertcharpodgnts used in the

oy ot EEn: Bl TP e g i
emld MN)ey]?é A%, @ibﬁil%&d@@&ﬁﬂh@%gm[ﬂ%ﬁé@ PhsfiRAARhY BodRled o the
.5, "alternately between 1 and
coﬁp551tld'rltsan Mddmm tathd aftrementioned silicene blpclchafasianioand builder
usi n unn mol ecu
cogapyiseich A7 s giDr palit=te & olRe AR R ligpof the user

In 3$mé @ﬂnbbdhﬁie'n%nacﬁie@ REIEbntCALY Bé RicRMedie tontisitiods f the
vi scosity according to a power equation. This

invegtion pioheticpnigftiomhetrecen pboet O4nsleabsit 30% Ry asightofn some
mgbI Hféﬁje%t? 'iheeoa@rd%? eljnglhtem %ﬁﬂ%\ﬁgé&% 1‘91 tHeQ‘ %(%}g%%lt%%ceﬁ A& ofiCentration

beleh @DOR 0. 5%iand bbddt)ZO%L He stiltlostelr Bﬂﬁ)bdnmemis My ermolhérﬁOOC
viscosity in cSt for flu |S|n iocjﬁents

copesMpatian gaakshetweeniabant 1"’@%@ p\gwﬁa%d%we{&lﬁf
még:ﬁe%g%gél e asy % 8 cfaQ gﬁHﬁi & aw %Céé%bxtallhﬁ‘%ﬁ%éfﬁﬁ

en Ot ms are used as
onfofibdis tgparsior v 8000, §i Rom Noy 4;458363 and fri EP@gpptent

change sl.ight | d.siml t ype, of .
aDp RO Sreg b a1 wHHbRSin TR CAEE G waing ool Hapdhgolpubtished
by Vﬁie%rﬂeﬁ@ OT&Fe@yhﬁfdeFrﬁgl%@e @&ciﬁﬁbh‘ eWaﬁﬂ‘}b Go(tl 992) under the

ca cul ated from KVI OO preferred enbodi nent of
listing “Slmvénnqhmmnangenltse\d m@lbcm éfhWéﬁféarﬁS Fragpnisegllencqus” and
« 8‘3 oint of less than O OC (as neasured by ASTM D

OfFNISIVGyef erably | ess than -10 OC, preferably |ess than

-20 0C, preferably less than -250C, preferably |ess

than -3Q0C, preferably | ess than -350C, preferably
In Serses embadimests, gaiableresal e jay dewbesen o ﬁ}’?cfoll@‘ml’@@onhmmng

I
oD AL AR Bl 0 BLAGI g
enftilyeri@inelude khorecraiin glkyl acogl ds;ers( (&11 @@bﬁlm@ mm@ht by
ASTM D 445 frorp about 4 to ab ut 5

brwé% ehan olky | eyralisamesliploahalspr ¢ 32>3@61%d T padyethpxyjgied

I )
degrgaét %BH ﬁlllyall%g gghl%}g Q%Iért(@t oco%gggh‘ Ic é%&lQm@QQr @iols optionally
subsmtﬁted abmallhble ipositionst b;&{JOHStalkaoxaamyMEl -G0), B0k Qi%lymrolﬂfo

[ msn o th
DT gaHE Bh STy BUI° PRI BF 6114R o] AU RTIS) Rhrivatves
of I?l?e‘é@ afld 5618@1'1@!611@ gMLSIE 03- C?/ ) Ayl 2OGSs dr reﬂ{é}m&%ﬂoﬁyléﬁ Ci2-Ca
about 5 St, “preferab fromabout 2 to out
aligyl @slelscstetheper@demwlmemﬁl%l@d@nesglzml cppolameut 1, 000
cSt, nore preferably fromabout 4 cSt to about 1, OOO
cSt, andyet nore preferably fromabout 8 cSt to about
500 cSt as neasured by ASTM D445. The PAGCs preferably
have viscosities in the range of 2 to 500 ¢St at 1000C
in one enbodinent, and from2 to 3000 cSt at 100 OC in
anot her enbodi nent, and fram-3.2 to 300 cSt in another
enbodi ment. Alternately, the polyal pha-ol efin has
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a KV100 of less than 200 cSt. In another enbodi nment
according to the present invention any polyal pha
wob@bilesidescri bed herein may have a ki nemati ¢ RCBHUSENG/§21904
at 100C from3 to 10 cSt and a flash point of 150 OC
or nore, preferably 200 OC or nore (as neasured by
ASTM D 56). n anot her enbodi nent accordi to the
Exppples Af 0¢aissve mwhamty ins&idg &Y plireersl lé”fGFlhd £onsEd

pol RO LA A0S0 O] 63 Mttt s
ofamg@ﬁ@@haﬂhﬁ@mmeﬁbhﬁﬁ@mwdmngk&gdbhehﬂsesmndsﬂwngmﬂmnnmgcx)
ol yal pha ol efin deSﬁrlbed her e]

alkgyand Ak praidep T e irpigh & ausbeg san (Cp ey allafpyaikeny!
améheS Or E&fl ] %/ér H8s 1@@1@%‘&5&}1@ ﬁﬁcpﬁiraﬁglela%ﬁinrblkanes and alkenes

particu Rose. 0 scosity (such hose
suohi dsisqaalédé] 6abdne Ad mBheral oil; dgjebha oﬁ;;mlmlpem@dl)ﬁlkylene

Cop }Izr%%qggﬁ of%ag :gppgfo?rg]&,y trﬁ%g}%:@p %éoggltl%)&q) 1 %I 06 & \()d toll?tlonally

su‘t%hhﬁéd fnl erhﬂa?ole Pé‘éif‘or%soy@lq WhcH 4s difebplépyLdimer @ﬁ@&aﬁe‘ hnd C1-Co
| + or base stocks derived from

allmatrcbalk@mé picebels;dnng thaimslkyk ercrylosters (Carfrss) of Ci2-Cy; diacides or

leéSa%pqlo(B]f:ﬂ glﬁygf P‘@%U%%%\Pb ?? ncg?t i he fglrlcs ms@s&%ﬁ@dlmﬂ
dith¥afyg 14¥ER And RinboBAI8ri eaBived; @m& b@e‘étwaa mad & deripitieter r ed
grades for high performance autonotive engine oil or

i ndustrial oil formul ations. The PAOs of 40 to 1000

Nl R oA Rk ® gt e

polygb@eﬂ@%(éndmdmgﬂl g‘lyareralstagly&anohdmﬂ;;tgiycahnaﬁj (detﬁngi}@lmﬂ,l ve
en ine_or gear o

1y t
g0l fecaglyger Qf@b@r 3%'& Seel dipEony i‘i?@(ﬁ%%rw g@é?l?ya\?ﬂeeglycol
po%@{hyﬂe?l@ gﬁ%op P"ﬁ@ 25h PEkG- %Mhp@ferébly h'mol&du'lar Wdight Héfwéaﬁlabout
be base stocks f

rrved or use in industrial and
306ahd igdO0 ) sombitgl, pelybydrg:eaco}ml bthoirﬂe!iﬁs .8 satbeth-6usorkaih-60,

eisspieri-L gl Bty o gustb ke B B e e S g Ao LB o
MEARESPRE- 1085 S1eoRAIEE of %&Wmfa al&ihbp&ﬁoxﬁﬁéyﬁ%) Sg,lycereth-

deter%ents etc. |l n anot her enbodi nent

advoridde) A i@msathened glvesmicadsidigalts and tileald@uet@@hgmég@ntrmpe agents like

nmbodi
380 SRR b8 B0 R A B R0 b
hy@i@&ﬁiedaxgmlﬁ@péah Butpkgsepinol, rb‘uqﬂénetigiycoa,rtunﬁﬂiyy #hidhzolidinone,
ol efin described herein may have. a viscosity |ndex

dirpgthylsidgno] bpalgrongiss @POW%Wérg&WVh&ZZ@ ey iHEpk {ihoxy-

g FEIILY, 90 kA Ikl b PO Gy i i,
ghdéic «ld, giyrapel, )glyfcwfrmzid)a@ud heB@Oor dhy, ékmaneylyngodJ,rhlstlﬂilne
g S A ST 40,300 PGSR LT
coh?@et hﬁﬂ@llﬁedlé%tmah%ﬁﬁﬁéé@ c@starﬂlﬁ‘@g?}caﬁ? Qiﬂfﬂrolﬁed keratin,

tnat el y at |east about al ternately at |east

hydlhndbmed 28R, hydorlyzrrspy Ipmmm M@@J@sctct wheat pradeinnigdisotyedmil sorbitol,

g S0t e soar e mievtes dngeer & Frubl 168 o e

ma%‘n@ﬁﬁ’l% X, rhﬁ]l@@di fnfin Eﬁ ¥ N enBGEahéli (AehdyexAadt)] ity dea,
2270-93 [ 1998] ki'nemat i c VISCOSIty val ues

matley @luasth-1 Grmethyli gi@ceﬁéa%u nea dpidolieecid)s kagtagride, polydextrose,
polyglucuronic acid, polyglyceryl sorbitol, potassium pea, ppg-20 methyl glucose ether,

12 - -
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100 OC unl ess otherw se noted. Dynami c viscosity can

then be obtained by nmultiplying the neasured ki nematic
wok®eassity by the density of the |iquid. The uPCT/551006/021904

ki nematic viscosity are in nR/s, commonly converted to

cSt or centistokes (lIcSt =10 6n2/s or 1 cSt =

1m®/sec). One enbodi ment according to the present
ppi-A8dntdtiod 7] weehanidnisomesate, sbrigr sifla ppinge-acidsesddivm cagporymethyl

have a uni gue chem cal conpositi rj .
chiffesrcut B sEOGH Guf ety SIaET REhR ke Sl o
melifigsiRAe], BeEhhipaly ditainbe, Sehbleeslaba)lsortand, sacivsghea-lactate, tea-

degree of stereo-reqularity. The new - oo
pes dlehalapg rilagine tiess X keh zeaBay v Fincpemsard vembiatigpetharsat

with other fluids have unique |ubrication properties.

The term "head-to-head connection" refers to a
The addieioh bdond @rmea eamvlldntd may tffesieheviscasity nhe stehifity of the

ol i goner or polyner in ich the penultimate.olefin
comﬁgﬁv@wfﬂ@pfg?%ﬂ enfion IngpweicORLR Y 4 shgle erRplyepigay be

' hBodifents hdlliéfe ma§ WBadded to
B o ATl e mag vk
the teensmen tWhitevaenyt dfarvaristysofreewliddndswap be hgdhddg étrafosmulations of

ol y-al pha-ol efi ns havi ng, a .uni que cheni cal . .
SRR TP Bl AT R Dot Ry h B §GE AP fype emoltients cither
aldAB0F 8HhBEEd MithundBUR B aembRichRath ssheabbditheats df i invention,

end position of the polyner and by a reduced degree )
emodlismnit 6y stemeewdercetprised hishymasthnst berditioniy grduerarpeand oil

The new pol y-al.phas ol ef i [ 3 oo
eof e St BRLR g QAR b S o
impfovRe el BEditidh of Gk yoadegactkdase oEtollieritsombinbs non-
Invention are typically diners, triners,. tetraners, or
copegeranicodgbatsndo gy oig EingFrTiaReR OSSN ZFOR TEREIONF
nmononers, preferably one or nore C5 to C24 al pha-ol efm
nmononers, preferably one or nore C5 to C24 i near
In aligition ¢ € amtimivookEalseffebistattribatableab yhe mmseakphbdtbefahin the

with alkyl substitutent at |east 2 carbons from
copRES PRt ShPEPHSUL I BEY W8T RSHOBE BT Pes ) secondary
anfifierb¥4] %gg?fs@ﬂﬂgfge REIRI D ARt Bdantivhi@oBlakpléperties of the

many dif ent igomers. The smallest oligonmers from
cotpesitiond whethey aresishdeepressutgienl hanberubsoigiterguicehpatiegt skin

t 0. These small . oli rs are.usual Lt ah
scipdaEPRi P e 7 G RS P OERS R ecorfihg s hebrescon
invskish kin 88RRF at&Bniar9mtiRecrtbigheientloi tBOSkEA S Inddnie embodiments,

carbon nunber of greater than C20, for -exanple C24 and

thtsaghedaryianienicsotaalipgeet ip pédediip dayelsspip dRYply Teighhelige total
fluids. These s g . ) ' '
COFWQS@E%PT &%o%ed? rﬁlgoaéfb%%a ’flﬁlngytg tdg§ b;’/é dﬂf) ggen ?@%ﬁg %gﬁn(%éy
antfifeobial sRacinaht yorapediticratof tiesinvaitioh tapraidd dontigued
fluids, solvents, paint_ thinner dgt c wth excell gorht? .
anfiierebiebsaisianes . the exaveh oy reaia bl s wicroqrganistp pljonine
p&nl 1d fraction in the C20, or C30 and
evﬁfg&@é rggta{cgwsl' typically have | ower viscosities
maki ng them beneficial for sone applications, such as

befter fuel econony, better biodegradabili.t better
N it I F AR D SRRSEY BRI ORI APt SOl i ¢y
patdtB1dibABELy AR CORI dedn: RIAHGidinG 4@t ¥alllaueh Micorhbgbie

aver age degree of polynerization have very | ow amunt

gladon@20paly hegonabylpunbigtanidhaxkitsgalih suahas poist hexpmgthydene
are. |l ent .bl.end ks. : I.CakL QN :done-
i EIE RS, i ShE oo B RS RL it RRRHSE B ARG pysrotidone

nol ecul ar wei ght distribution, they have superior
shear stability. Because of their unique chem ca
conposition, they have excellent visconetrics and
unexpected low traction praperties. These hi gher

vi scosity PAO can be used as superior blend stocks.
They can be blend stocks with any of the G I, 11,
[11, I'll+, GIL and G V
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fluids to give the optimum vi sconetrics, solvency,
hi gh and | ow tenperature lubricity, etc. Wen further
wohb@adssiini t h proper additives, including antiPXT/U82006/021904
ani twear additives, friction nodifiers, dispersants,
detergents, corrosion inhibitors, defoamants, extremne
pressure additives, seal swell additives, and
iodophcvre,rmlllvbyox/idscsﬁwrtayldrirlsdalts, peroxidet (2. 2. Dydmgep peronide), antibiotics
i.tives can be faund in the book"Lubricant
(e SufP e Bebectdiati-ant JOURGKATEY | cati ons, eq. L R
Rudni ck, Marcel Dekker, Inc., New York, 2003. Process
ne embodi nent of the present i nvention discloses an

Adﬂﬁi@p@ﬂ,}g @t}mr Seisable ingrogienéhcea by vaedrindhe egmpgsitions of the invention to
su;g)%% (lege 1{% Ig)r\{\g %g'hgglb%%%\%rel 6&%6216%;&%}% %a);lésms, such as: 2,2~

thldilﬁé(Athﬁﬁ'epiﬁanOE)t ayisippopydidetdieshenol; §-adtigo-GFchidbey-cresol;
actJvators 1(such as an al unoxane oy a non-coordi hating

aceiginigasalolrplgloxat adﬁqoé@é\%@n%lafnaqcy@fe aHIBAM DeREqalRy @AM

I {
sl 85y ML 0 ORRRAA Bfmonimy ot pponiu
phemok’fu&onﬁel Mnassthmohmt lysizstrmzelehbagplzbrgaqsmb;sbeimzyﬂpmdben

berffher s get orideits) Hotnittinit sieb Ut Ecrelaiyingiium
brdﬁﬁﬁ@l Jeﬁﬁﬁ&ﬁﬁmacf)ﬁlgé '&%@ﬁyrﬁﬁﬁuﬁluc@ﬁérideu ti@dramine-t; chlorothymol;

cycl opent adi enes. Another preferred class of
cloffgeaabirn @@MSmnmnbchldg@j calieldslusdfvt; tcapesd vsraderdsdmbydantoin;

enes aspe of t rocesses descri bed
dodiy HEFSRGR 0 AREE in Pl g i R REe BRSO T v (o
dibk@BMBp&aidaey/Eiise PSRN Fich sk -RElefsll Oxhideshhete i loropheny!
sul fur, nitrogen- contalnlng or gani ¢ conmpounds, and_or

imigazaldiouplian; EinsemeRolyimfone; dinethxhhydraxsetind\nyazols;

dln{r&ﬁ}agﬂﬁi%swﬁ.}b%& hgffl kfhglio‘ﬁk%xy 1]pdﬁtd§pdc1%%1:y1¥er{£g¥tﬁmtongﬂn thorlde

domaiphen bramnide; fehil® acity @nbiosalar;ell pdxal Mydroaypfethydass to
produce a ha-ol efin conpris ntacti ng
diogparalicyt oeﬁénf‘mhpfﬁlamawr@f% HEfHBIPE RN 9\)?41}aea501%t§ar9motar bon
h: 0 : o
o D e e L TR onb B A lenoxide;
laupyd lisovguinglatiinorbr oot talutm ssoghimobhinnhsadelmgimaie; laurylpyridinium

T NN T o .
metiyE be SRR urh BhREEEax¥d $RE0IBShonbkHARA- mFi’Qchn@ rndn@ﬁﬁnol 9 iodine;

preferably 100 psi (690 kPa) or |ess,. eferably
0-cpespl; OBYGuiREH) b;amzwégsvxypweo!;neaﬁvﬂfweza-cb roghengl; pmqscbrPEGIS

decljﬂ @y%@é@;g%ébﬂ 5 deépxelgyél%?t(agl stle(aFr) ée%t%d} ﬁ %?%é%&é%m& el ?E%ﬁ 5 dedm
hyd#fdR Bt ph&®s; mﬁénai@leﬂiﬁ'lpareﬂfeﬁf lﬁ{eﬁm salﬂﬁl@teppﬂyﬁfetﬂoQ?fSncychc

preferably 500 ppmor |less, preferably 250 ppm or

ox3zgldineppaipssiuab afiden DotaEHH® rlaqwé%slm%ﬁ@m@wdscp%ﬁaua}
fyal
o}, kR Vs SRR, ERorm R8O AR Marh MU, Rfimoniom
metoptidate] efiium ioliderssdilra\p-cidord-herédd]; cadibmnplaholsslformte; sodium
esent at 10 vol une % or e based upon . thet ot a|

ph%@%msqsiﬂumﬁlén%%u%ﬁa%rﬂwaebfo oI EOUmGI ]y fea-sorDate; tetrabutyl
amBRdniich be?mdgntﬁ%ﬁgﬁcﬁxzo@n@la@éﬁﬁ qhﬁé&gféh%nﬂfe &8l MfREPenamide mea;

present In the reaction; taining a
ungsolieahipliapoipettrimonpini mdi%vlfatydundg@h@teﬂng uridec Ayl peghS

obtai ning a PAQ, conprising at |east 50 nole% of a C5

to C24 al pha-ol ef m nononer, wherein the

pol yal pha-ol efm has a kinematic viscosity at 1000C of

5000 cSt or |less, and the polyal pha-olefin conprises Z

nole % or nore of units represented by the formula:

where j , k and m are each,4i ndependently, 3, 4, 5, 6,

?, 8 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20,

21, or 22, nis an integer from1l to 350, and
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where Z = 8.420*Log(V) - 4.048, where Vis the
Ki nematic viscosity of the polyal pha-ol efin neasured
w@RosAB@ in cSt. In an alternate enbodi nent, POT/ES2006/021904
invention relates to a process to produce a
pol yal pha-ol efin conprising: 1) contacting a feed
stream conprising at |east one al pha-ol efin nononer
patiabeti; mgnib atid; Zidc ecatifeorwint borsteprind phenvbtuifohaeegiac sulfate; zinc

at al yst conpqund. and on- coor di nati ng ani on
un W%G%t?o?ndo‘% 1%%}(’3? Bﬁ&gﬂr@g‘%‘gi vator, and optionally

an al kyl -al um num conpound, under pol ynerization

condi ti ons wherei n the al phaol efin nononer, having 5 to
The follearing activies Ul glsprbeé se tgralsporedusiegrerovgiy pl prisreorganisms on

o n.the total .volure of ‘o acidr 5.
s SO b e i 3 0 Thudbr Bhrsie g S-hismmpsraiuo-13
dioxatk; ansthgbicyeiob sazolidine] aembsiupy eaecdte; ammhbdumhddailfite;

and where the feed al pha-ol efin, .diluent or_solvent .
AMEEHAPEIPIANSS @8N SHiie: DebenERP Bl @iidsa bepalkonium

" R 3 , . 0O - 1 Q .
Er L B AR R ARG AL g RO Sl
bemdodhavidybehizyi aboholybenatenafdrmel; poimadhbdraploinef butyhznzeate;

Ki nematic viscosity at. 1000C of 5000 cSt or |ess.. . i
b A R s Co PP B PR PLBRIopi: prigiom salioylate
calbRAC{Rbatdlcal HPPRRIRQledaS SethikoNiB M orid¥: 8ét84ratRbMiuAPBromide;

ppmor |ess, preferably 500 ppmor [ess, prefer ablly
cet2if@npprbumileseiriperifuerdifiride] ddoyppeatanidepehiorobutanol;

referab 50 g | ess,. pr,eferaply .2 m. or .l ess, ...
e rErE e S GlorpiSRin G EAR; Jerf BRI Acid Hrolicinyi
urdal ddForddHeRhMatife BERAMARE BichlotdHeSizy AYRAbI; Ainétalas:@Solidine;

a g/gocess to produce a ES,I yal pha-ol efi n conpri si n(?: 1)
DMBM bdaninjn;etid danaaies iy insradensiorpaldehydeaformigpacid; glutaral;
- 0 1 . i -t arp . i
reflREPLERL 4TI ORAY MRy KR R BH TR e
tal RAtAMoARI Mdbtde; dhidakydiayl wieex dotepaplyhyidiuylcaramelate; isobutyl
optionally an_ al kyl -aI)g I num conpound, under _

begeorifimisp P tRREAR R ORI P B REN4RAES SRR IR AR reRmparaben;

laLHBP&HEI'h B 9 eI Rorfitim CRIPRB, lﬁﬁ%o#ﬁnﬁﬁﬁﬁ@; lﬁfrﬁﬂ@onium
vol une % or nbre based upon the total volune of the

chivaitie padnksio hearzoaté coagesivmgiropiosabunagesivnosdioplats; MEA o-

and .any djJuents or vents pr nt in the reactor .
phgop ke eMEE D dasiea RSB 1 MG rune e R Gharmine:
medthyl SR BRI BIct S bR ESHNANNSRY nREPIAbrodes seasAfle;

cont ai ni ng conpounds whi ch; and obtai-nin

a
moulipatisralionmet metlodmpetios] mirisielkpist claoridro mevistlkanis

B RS TR 05 RO R B

chloigs; p-édlotoSAl @tdardhHeREx lettdol; hR&Hok 9o Pobytef ghealbdnhede;
contacting this |ube fraction with hydrogen, under

phensf imessurieyg e Gpe ALY MeEBiig heneate; whety] IR wisdpsteorhenyl
| 1 o.gi LLi . b . 8
iRt el pRSF ekt orlle DR BB locRRe Qlhrinl.
pobathiddpespyt bipuanidengptadsiven benzeatby medssinm ity ipatapen;qeeassium
under. nore severe congt_iti ons with hydrogenation,
ethylpagabpas Palessiyiny Betabiud G ROPSHBRAEY GFYER: RPMSSM O3
k0. l.e%. . ; .
ph&oinhs, SARUEEn BREH, Dot ThEITIABENE SotliSihat fiopylparaben,
pothesiomishecyldtey mitasstuydsaba@e;, patdssipmesidite; piopiopreaseditpropyl

e 554 o SRR 5 DY e B L4 BB

preferably 250 ppmor |ess, preferably 100 ppm or

| ess, preferably 50 ppmor |ess, preferably 25 ppm or
| ess, preferably 10 ppmor |less, preferably 5 ppm or
|l ess. Altemately, in any pra8ess described herein
hydrogen, if present, is
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present in the feed at 1000 ppmor |ess by weight,
preferably 750 ppmor |ess, preferably 500 ppm or
wo ews/135anef erabl y 250 ppm or | ess, preferably RODUSIING/021904
or less, preferably 50 ppmor |less, preferably 25 ppm
or less, preferably 10 ppmor less, preferably 5 ppm
or less. Unless otherw se stated all pressures in psi
blsaluﬁee, pedigm wsylahtaberns nedi@at @lhy@rpa@atpcﬂoddm ﬁbylppmbpmwélum

t hi Ll t.h t
orps iR R il SR i AE! Sl it LR podiumm
meﬂfyﬁi&@a'beﬁf Hdused- ﬁll@ﬁﬁﬁﬁef}f&&g eadibhv ﬂaﬁib@ﬂ%@iﬁm bf@{pﬁonate sodium
docunent. Likewi se the terns " radi cal," and

propghpBesbrm; et salieylafes sodiwa gorbates fs%ﬁ%gﬁébﬁs@ ySOfiwrowgk:émenate
sorb {0 SRR a0 0RH BB Sk U St o

tallb@dll@ﬁiumﬂdom tdpvhiimeaium ilandd) gdmeearsal; yiidlbcarbath @iclosan;
cyclic, the hydrocarbon radical may be aromatic or
UH%EKEBWéﬁﬁk?BEPWPQHWEtarbon radical" is defined to
i ncl ude substituted hydrocarbyl radicals, hal ocarbyl
radi cal s, substituted hal ocarbyl radicals, silylcarbyl
The petsam fisventioa ﬁgénenvnaoanjaysles embbd:iaiestsdscm’p@:aﬁng emtirgicenbéals
ef i ned bel ow i,tuted drocarbyl dicals are
sucigaREA0YT PrONE S (3¢ HledieBipostish A ol i e Hidlsption. for
ét Irf donRerMbddinaits Itﬁ@éémgmlcfn@ ¢ ine%ﬁ@engrn%&momﬁ@y 5o be
OR*, SeR*, TeR*
for@ut@t@l Witk harner SR @I pm:iogmemmen h:eeamsw@dé@nqme ﬂ\éatgmals which

may ﬁg gﬁ?egigio\gr?‘ﬁﬁ?] %rlglg ﬁlr&)gelpgg%% %ﬁsg %s cm mergs Ig)?oe(ect a&mst diaper
rash ﬁtstdes%g 'Eu Ig;r;B@ hmltglgl(tcﬁﬂ)l-to 66% aldmﬁﬂ a’ﬂ)mt()l(n— Bruminés (aBthte,
E@@(rp;hy@_omdcgﬁglmlg}@ubnmp@( ]:@1)10 de,a:,q}jimm@ cp?hkl@se (Risyoporous),

ch(ﬁgcglc%fek(ﬂ dceo%gg g\‘ft@él ! ér/od%\ly gﬁg&ad'o%ma%on? %l)ﬁ?lﬁﬁbcye}tme?l cysteme

hydroshibisdd, ﬁebtlﬁﬁiﬂmnolu dﬁmﬂlbﬁcoma,lgb&delsmkwlai, mmlpémtdoaibhgatlon) live
uns rated or, aronptic ¢ C or oly lic.ri

yeast ?Meﬁ%“"%i%%]r% IPe‘Fué(&Yv“g%illllSé‘maP UV e é gl 91{1 Pﬁﬂ#"&fﬁum

pro@ift nodrofRER (MLCQ Wydledw&r PGRIBRIE] gﬁé&fi/m%ﬁﬁe and 1-

| 'east ohe hal ogen’
tyrd>s)na); rahahctgmmrxeomad( hverrg)ﬂg scoxh'{nn(becagbor@té ;ulﬁub@tq, tamn@damd

hal oca r.adj c radi cal s whi ch .at | ea
toptk3) SARPoYIHDdrSRL FOHOATDGO el i caupate SR ind Wide.

substltuted with at Ieast one functional group such as

NR*2, OR*, SeR*, TeR*, PR*2, AsR*2, SbR*2, SR*, BR*2,
In BinR @nbagiiRens, th FeTBposHliRs DT Akdiny $Tioni ke GHMRRIFE 08E gt more
form%f%%mn? F%ntﬁﬁu ggagg{‘?%&?lac{ g@s t%é 8@%&%&@8@ éﬂi%gtrug%%f the skin
such b€ athletd Kot and #¥-like: P(R*) -, =P-, -As(R*)-, =As-,

-Sb(R*)-, =Sb-, -B(R*)-, :B-, - Si (R*)2-, -Ge(R*)Z-,

-Sn(R*)2-, -Pb(R*)2- and the like, where R* is
WSS AR ey PLLERAERKL i QEEMEY hAMHGAYial gent, otter
embodigienslof Hizd m&a‘rtimyxlcan arehilwckel two/Ad dmctre additibyal stavndany nor e

o to her . to fo a substituyted or
antyipistpet + il 18 mg&er@osecgl Y afiicighials Shndieeagdgd to the
cor%ﬁ(%%ﬂs 911cﬁ¥ﬁlluhl ﬁ1@%y&)’@dlﬂxﬁloﬁb BEtved 614BEMf the foregoing
[ carbyl ra also called silylcarbyls) are

secgndmrp gnfimionhiials atd*eésoscpdnyénn}ﬁlemd tithirathietsgopesofitonuegntion.

directly to the indicated atomor atons. Exanples

include SiH3, SiH2R*, SiHR*2, SiR*3, Si H2(OR*),

SiHOR)2, Si(OR*)3, SiH2(NR*2), SiH(NR*2)2,

Si(NR*2)3, and the |like where R* is independently a

hydr ocar byl or hal ocarbyl radical and two or nore R*

may join together to form aésubstituted or
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unsubstituted saturated, partially unsaturated or
aromatic cyclic or polycyclic ring structure.
wa@eooayBsiar byl radicals (al so call ed gernyl car bp¢ HUSZN@021904
groups in which the gernyl functionality is bonded
directly to the indicated atomor atons. Exanples
i nclude GeH3, GeH2R*, GeHR*2, GeR5 3, GeH2(OR*),
In Eak @RY)AmeBs  DRCYBposEatiB(dflfti2)rese@e i-l‘KVNR‘f@ lzay be formulated into
Ge(NR*2) 3 ke where R* is inde entI
o gP B SH AR S A BT o SO S a o B Y for
exdi@le)] 101dispbR@eInNBTotn® of BE BbAPSIHIST Wheleer B hand pump is actuated.
unsubsti futed saturated, partially unsaturated or
Tha ol ﬂ@emmmosmonpbmmw@il tycthe pwgp stayu tagyenot bgmgtered so that

I rg
LR R PR A5 5 A B Mo e
comp@bn@(ﬁiseﬂ tled ipRRratonad© Ast. lindikeiyto ibaiigldisp ehetdercm balysoneftype of
groups 1-17 of the periodic table (except carbon and

dwﬁ?&?b@kﬂﬂoqg1pﬁéﬂn§ﬂ6ﬂ%aﬂﬁmé@ﬁﬁ@cted to other elenents

by coval ent bonds or other interactions such as ionic

bonds, van der Waal s forces, or hydrogen bondi ng.
In fonanphesdinkntsyihe compasitibrestaze oatabln df baingifoinmgatgd aupan aerosol

i ncl ude carboxyljc acids, aci hal i de
ol it BSOS L rsrelialSo kRS Ry SRR Propellants can
be @ﬂl&%ﬂﬁ%ﬁ?dﬁ&%ﬂhbﬁicﬁ%ﬁé @2;32 }(ﬁ&mraﬂam@&b@b&ﬁt{%FcS)

al cohol s and p enol S, per oxi des and
hydtyﬂn@tpeatrbanﬁ(éﬁ Capednyrinatedabienes antjave zildass €id C5) as well as

nitifb G50 P o R SRR RS SR ower atkaes

incBideghoplink! RGATR, 6RIREMIRES, f&Wkhupleadh dsme SRbBAIMSMS, the
aci ds, thlols sul fides, sulfoxides, sulfones,

propeBapierm eampptios HAP sxxtug Haropsnedsbuiane. Boprdeiiingsoduce an
aeré%(ﬂ %??1§OS1F815 ﬁ%ﬁ%&nﬂ%%%%éﬁi%rsgk ?x?ﬁﬁa’te n;do@gg%g ?ﬂo an aF%rggrlate
predfigarited paitainer /s syipbid ﬁop&‘llanﬂmag amndaemdﬁabnottherammposaaihon

uch as alum na, and SI| e
un%&péqsmérp@a@g)rpw Qpre@Qably éé;g%/o {) @Enneg% propellant may
& prdpifant d diulbi &”'é@ ibl

o A O i
in thg dompasibiyh., hal ocar byl or substltuted halocarbyl

radi cal as defined above and two R* may j oi n together

to forma substituted or unsubstituted saturated,
ThP8bthp&itidns TR valiesh @h ba ﬁlmw oy @f & bfiet9Tof apjbly@faﬁslhs iicluding

ring structure. In using the terns "substituted or
usegsasasitizentfos dpplwltlolp éne aldf?@ﬁy IThe p@apwtlonsslﬁ iblegt invention are

substituted,i t t
sl BT S E ARG b hERDI o BBigo. Rl boRimens,
theSddRgiokitiohé By be ukdEasd @fe%ﬁig’ktal hﬁh&ﬂsdlh‘tg alnchoeérdyel formulations
hydrocar byl , substituted hydrocarbyl, hal ocarbyl,

of hgpEYanfiar.cle R BRI eF masshe Sanganeshin a nop- @@Sﬁw@mw equipped
i IEUESL PSP T o2 R DR R B8 RSN S s o

other ateed eff tht dbdahYkopurdging bhetidryagquissd to aktsljbem#e thb] C(Dl’hpMDnS will
addi t.ional ly be stituted or unsubst t ut

Creé?ﬁ?o‘ii?%‘ﬁt‘@}/m?%%fs% e %Rﬂlporsglfﬂndﬁ the ]L'l.f?rrp r‘i’géﬁ@hg’eﬁ%

Li&&i&e Fr?@lgf)(gcﬁ H@tcmﬂpus EQM |ae1o§51h§1@3étaros§1nl‘31ﬂ1§l‘ﬂﬁ§ﬁ fhaPhe

pr opy uty pentyl, hexyl heptyl, octyl, nonyl;
disgewsptl frounal pmysturlzdd denrtying:l i d:iml:yb voluater efdfeaped cormposition. After

ent ad hexadec
st B o TGRC Y SPHHEEPB OBy TRt by REH stmjigy the skin, the
tetracosyl, pentacosyl, hexacosyl, heptacosyl,
oct acosyl, nonacosyl, triacontyl, propenyl , butenyl,
pent enyl, hexenyl, heptenyl, octenyl, nonenyl,
decenyl, undecenyl, dodecenyl, tridecenyl,
tetradecenyl, pentadecenyl, hexadecenyl,



10

15

20

25

30

hept adecenyl, octadecenyl, nonadecenyl, eicosenyl,
henei cosenyl , docosenyl, tricosenyl, tetracosenyl,
w@embassisenyl , hexacosenyl, heptacosenyl, octaPOFER306/021904
nonacosenyl, triacontenyl, propynyl, butynyl,
pentynyl, hexynyl, heptynyl, octynyl, nonynyl,
decynyl , undecynyl dodecynyl trldecynyl
hachtdrabI@hlgen yw hpe sirael ms;dmy Imayrremamewthy Kkin lfelﬂmm @ymnratlon of

theoeg%cgj,g; Fé”ﬁ’ n(ep{1 @g‘%&?ﬁ@%ng@e‘f o C%g%%:lliengsgﬁt g% EE%//%rbwde a desired

coﬁﬁe%wfewyéansb%% ¢ ORY B¥hpo RS RCI M Mk entHAREEAEY Beans for
triacontyn t adi enyl , pent adi enyl , hexadi eny

sam@pnaaklemythe forrn a8k Soppiablmenvapsisiiop whigh dowé@aafseéhtylbe rinsed
ded
trofh B el P P e AP B ARITRS B tor 30 Bt 85y RS b Brizaton,
Alekiaictly esdewinel @bidut Rendinidp oalthaayfaae did boradeld ywibwith water, for
subjected to the types of substitutions described
eX@dBp¥e. Exanpl es i ncl ude phenyl, nethyl phenyl,
di net hyl phenyl, ethyl phenyl, diethyl phenyl,
propyl phenyl, di propyl phenyl, benzyl, nethyl benzyl,
Frowa pind fmyégomg‘l itMlHdiempbrectajndl thplﬁhd: ptesent Wenﬁem tlsoghgompasses

cycl ghe cycl ohexen nmet h cl ohex,
SRR R S L eI LAY SO RE o W Al AR aiaghnt of
coﬁgéﬂﬁaﬁ Yétalﬁéﬂjlhbréﬁl lah Sheafi@for Ulbensh Sk M Ssiti¥d 8Bmahe
dical is listed, it indicates that radical type and
resshioiot her radical s formed when that radical type is
subjected to the substitutions defined above. Al kyl,
al kenyl and al kynyl radicals listed include al

Thie LORRbSitibMCAFUR p@sevm e@nfPPiap bk @t@afexdaﬂy Lvark@nsf t8chniques and
for exanpl e, buzégﬁlncludes r-butyl, met hyl propyl ,

thelmg@qdﬁyutsgp@ppcp ad ® OBR gl}qtheran, ane 91@|eb«bﬁﬁd)qlpthna@ ensure a
cofBBLAGP HEmBURRLL LS, SUALARARY Blay RSALKL G hitRear (e

hoﬁm@&ﬁh&bbﬂﬁwhnnﬂdUﬁkhmhpdopyl and neopentyl (and
anal ogous substituted cyclobutyls and cycl opropyl s);
but enyl includes E and Z fornms of 1-butenyl,
2- butenyl, 3-butenyl, 1- PLEs pr openyl
| - met hyl - 2- propenyl , 2- -t=propenyl and
2-nmet hyl - 2- propenyl (and cycl obutenyls and
TheYellewing pemins}ing Exambles arnpovided teillusipts flastres cnfcth@ invention.

include_all _isoner forns, for exa hen
e D SRR RAAIRYS (RS, MbbieTBEABRER

JRERY ARG unilh BRIRYsPRGRY! woul d include
W anﬁﬁ%@ hyl H%%nylgménh dlnEthﬁlphenyI

2, 5- dlnethylphenyl 2, 6- dlphenyhnethyl

3, 4- djnet hen I and 3,5-dinethy|pheny|. Exanpl es
]hﬁPaEV%¥‘ S and indenyl |igands are

illustrated belon/as ani oni c ligands. The ring

Lﬁgﬂﬁb $ hc érﬁ RL $Rrd prkpiitd B & SNAARSMsAN| RiWining all
TH% ! %Ps?nﬁ v nberfn%ﬁgﬁd nonenn ature g%%ene |sg
conmederftmm helnsriai amﬂenying\xha;ar ov¢rnight, anedneeiapigalveder The foam

3 G R B R B3RS LR 8% S YT ouifier
ramRR fro859 13 8.0% ViAW, pEPAredan vatdMboRSR e appropriate weight of
substi tut ed hydrocarbyl hal ocar byl , substi tuted

prtraiXoW@ertﬂiym addgdw theambsjure contagencifi etengemBensatsiarigs i the step of
er %P eE shown bel ow i s for heteroindenyl

XFﬁgﬁﬁs {1t Hr e bridged to another ligand via a
bridging group. 4 4 3 Exanples include: Exanples
i ncl ude: Cyclopental[ ]thienyl (Z=S)
Cycl openta[ c] t hi enyl (Z=S) Cycl opent a[ 6] fui anyl (Z=0
Cycl opent af cj furanyl (Z=0O) Cycl opental Z>] sel enophenyl
(Z=Se) Cycl opent a[ c] sel enoghenyl (Z=Se)- Cycl opent a|
]tell urophenyl (Z=Te) Cycl opentajejtellurophenyl
(Z=Te) 6-Methyl-cyclopenta[ ]pyrrolyl (Z=N M)
5- Met hyl - cycl opent af cj pyrrol yl (Z=N Me)
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6- Met hyl - cycl openta] ] phosphol yl (Z=P- M)
5- Met hyl - cycl opent a[ c] phosphol yl (Z=P- Me)
W@ 20Mbt1B8alit cycl openta] ]arsolyl (Z=As- M)
5- Met hyl - cycl opent a[ c] arsol yl (Z=As- We)
6- Met hyl - cycl opent a[ 6] sti bol yl (Z=Sb- Me)
5- Met hyl -cycl openta] f tibolyl (Z=Sb-Me) A simlar

Acpardingritp mlge IdlattriabBattyl Reta Shecc hitreetaingdinrsthdcdng copolyol surfactants,

ent d|

N

P 8@8

e

St

s i llust
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[ PEORIREPRYk sppotymers

of Me tThe ABeri IREeiBas hdldetIeBRsé b(ﬂﬁmﬁﬁerml? Herbygesilcts @f the

another i

the c%ﬁ}?os@igpsdgfé eme

i ncl ude:

C=PR)\ Don

gand via a bridging
mepsfaginiag WC@Bﬁof@é ifhetf-‘@p@lérot mfamaﬁ@

lgwa%gee

ustra

Bt bR 10

Azacycl opept adi ene (G =

gpéws

t he one position

wHagieEs epdppildsesyysed in

gg%lgrzoup, hence a
el"ow. Exanpl es

Phosphacycl opent adi ene (G= P) Sti bacycl opent adi ene (G=
Sb) Arsacycl opent adi e’m*ab(e(I -Séﬂ)xctBﬁtsacycl opent adi ene

na a + 1 vt den
{ & ]J} I./C'JCIIUI—I_IH \.TI T IIU HUOI C I \JTT I L IIC lJrI Uw ly
' ganflx’ad m@urrberl ng WI Jlﬁ fol | Q\Mﬂﬁgtddt%m l\/m".lLocation
gv——‘iﬁg—adl E—O'#Y—Usedln tThrs casel TO
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one afhbil 5&852Examfl es phiehildsie . alr@lleqﬁicélr@grg_deﬁopewen,VA
rf O LJIﬁLdebT UPUIIL P}E 3 I\|)G_ ldSChmidt
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L.Lj\L' D ouracyul U[JCI T AUl 11T \\J - ambg G IL
-Imspho Sphespc| qEihcanei@uaeeridsy urnee,
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Anast lagt% HeppeQtatqrapnzR; | g Lamgpynt’ Gurnee, IL
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ring heteroat ond |q;p . cécgmthm i;mth
cycl r uct|ur 8ilicge' Gepdydat om SaBoentt uent | |r I
het e§ga%%r%‘g.%§§t ai rli ng dsostepratdhat i dechnobugi¢sying g’u ell
. ring structure thrrE@Dimbtidoaterioatom A "br|dgi ng
het er OGN 7FUbSt i t|ueBihoxy Tenifker 0GR PiRtonset £ VIaTAm MI
proup that is dir ctIy @9@5}@{@@ to tho different
ngstTuct uTes through—the heterocatom—The ter ring
het er oat onf', "heteroatom substituent”, and "bridgi ng
het er oat om substituent” are illustrated bel ow where Z

and R are as defined abovda9 It should be noted that a
“bridgi ng heteroatom

“het er oat om subst i
substi tuent"” when
ligand "A". "ring

tuent” can be a
R

het er oat ont'

is additionally defined as the
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i ndependently, a radical

substi tuted hydrocarbyl, halocarbyl, substituted
whadoeaasibyl , silylcarbyl or gernylcarbyl, or QpCEHNS200p621904

are the sanme or different cycl opentadienyl rings in

whi ch any two adjacent S'" groupsare optionally joined

to forma substituted or unsubst ituted, saturated,

partially unsaturat epla N gyscl ic or
pol ycyclic substituent; Ej glng group, X1l -and
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adi E&!@Mﬁost it ut ed 85 rbyl | ﬁﬁg‘éﬁl—% %ﬂ)’,ﬁi‘ﬂ
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Typically, t he conpositions of the invention conprise
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i nvention may conprise conpésitions having an al coho
content between about 35% and about 99. 5% by wei ght.
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walzovetibsiepne copol yol beeswax, di nethi cone coppCT062006/021904

behenat e, di nmet hi cone copol yol benzoate, dinmethicone

copol yol bi shydroxy ethyl am ne, di nethicone copol yol

borageat e, di net hi cone copol yol butyl ether,

di| mejhi ( oa raf eyj4 d h| cgne 0

cclpgllyrcnﬂq@?ggggfﬁg@ rocgg)g' 1*39?391“3*‘52 9%4,00 g? j“?ﬁa 180%
but t g atje Peesited hiysbreapopet vol 3et hylo ether, | o 100%
diimet hi donP<Jopol yol hydroxy sfearhte, dinethicone

copol.yol}| Psasstilea .~ et hihg 0 copol yoly, kpkym 0
but t 8T atje, DdiThret L‘?@or?edagop%{ﬂ)bgl rE}ﬁ)a:t @te i met @iconém

i
copol yol | TgHvat ¢, d| net hi ¢one ¢opo| yol ango

but t &1 atle j dydmt m-@%né)-@@poﬁ%-ép h‘ggdqﬁzom#ge 0 | 240%
difrethi—cone %%E)iyu methyt—etirer, {dirmefhicone
cQpo oll‘tg%ﬂ 3, I 2 1 di, et hicpng, copol yol 0
octy% ode Wga@tr'g{’e,o%%ma?ﬁ“ ore :og3ol /oﬁio i 0t 2607
dijnet hi cnn@opnlnnl y Jphnclrkhan, dihet hitone igpglL-/gj
pht ha] atle, Aldl Bet hiygp pahyel sal buttesate, 29 | 580%
di ms?ihi con885:23pcbp3l(/)g S égg gu’tterlat b~ di et hi cone °

R S I R L R

difftfethiT I PO: DEr aLne, |[pol YSLE1 ¢ong- 10 o
pal yggl [ %ﬁé&g& g'ioﬂw tng@ neagﬁsé \ﬂte hgéemgg i % 420%
behénat’e,noidgestedo bi spropyl di met hi cone
am noet hyl am nopr opyl di net hi cone, behentri noni um
di met hi cone copol yol phthal ate, bi s-am nopropyl
Exandésy3 — aai nopr opyl di nmet hi cone,
bi s- hydr oxyet hoxypr opyl di net hi cone, cetyl
triethyl noni um di net hi cone copol yol succi nat e,
Exgﬁgrés hi;c a8y GO RA Y QhredUl it saflk ARbRbICRRRNEOPEY.00% USP 200
phosphat e, di nethi cone pol ygl ycerol , di sodi um copol yol
pratif etitahplcaondshs sdrhosuficianbeatent 0p dI09H] Q2-5220 Resin Modifier. The

ol ydi et hyl si | oxyet hyl di net hi con YO ogQ- "
nfipae g Spvet ReronitensBa et AoRar FERMSopfaE Eimpositin,
foshh ABloh SRNBaGORMINMESY inciefairy edpofed hyTalge ber | aur oxy

peg am dopropyl dinethicone, copolyol ol eyl ether

di met hi cone, sodi um car boxydecyl copol yol di nethicone.
Combi nations of two or nor qﬂagieéhe f or egoi ng

di mret hi cone surfactants in"a Sinhgle conposition are

il so cdnt eTn'pI at gd_w t hii tt hie sdaieal]fFohing KonmdRoamn Foam
Bui | der A}g, Bast| AU i #8Bivieewobm |Heiphtidietght Rletghel (o,
Binserlt i | Bhkiest | EHEOET A oapi |Heiphidmind sstiabjislming "2 *°
he foans bMSdudet™¥ fam the| conposi t|i oms |when |t Nen | crease
OTROSTITY QWS 9 DRBK M4 1| Whan (ghay are dyshengeq 100%

rom el erosaollar -aerdso ispenser

ongs enpodiatigrt §, 00R@ jIscPUisinon A2 derltOai|n Bui| dér o 140%
W%i e _COSNEL I atlribU t.q tjhe,cqnmpesifti gns
h nven@lf%lﬁ‘.": SuP 239 e3[ %gis lga i ficl udg Pgnr Phov

5

e

re.of!| t@anéol |{ow.ng: Hyl.eng oyi de) 0

dg%xyetphgod,ucel I mogge,?ﬁ%%r?}iyprlgpyl gel | ul osie. 8I n 120%
d

one_enpodipents, the puil der [] gonprijse_only, _one
4f e [ oreggicng. 03RO of Hefl e?r-’f}odilrﬁ)t%ntg,g the8budj 1 der| 100%
' T Se @ conbinatTonof {two—gr—Trorle—of {the

%er 0.080 5382 pmbddilPent s7 the6buj| der| 100%

poly(ekhyle

O (N —h O = O ooy

~—+

Mo
hy

AVLOL P

1 1 an .
>4 de) hav-Rrg—ahn—avet age

iht| hnobhes3.anps.ifir om gboyt 20, 0007t of 100%
bout 4] 000]1@H0.] One pbly(ethyllene dxide)l suitiable If or

use in the conpositions of the invention is that know
under thedesignation POLYOX(tm and commercially

avai | abl e from Dow Chem cal Canada Inc., Sarnia,
Ontario. Suitable POLYOX canspositions include those
desi gnated as "WSR N12K" havi ng an average nol ecul ar
wei ght of 1,000, 000; "WBR-301" having an average

nol ecul ar wei ght of 4,000, 000; "WSR N60K" havi ng an

Y PN NN NSNS
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In general, the builder enhances the stability of the
f oam produced when the conposition of the invention is
wa@ bakassior when the conposition is dispensed. BUI/UEBN&021904
suitable for use in the invention will include those
that provide or enhance the stability of the
foami.e., those that provide a neasurable foam hei ght

over. at| IPaashicabho secarlds, {ol owﬁ tthe, cleati dn

ﬁf r{lhe f ogmo7l n s@h%olsérﬁggygl nlé%ts,lllt erhgui I §7er igé 120%
SO UDI & TPy, 5 @ Conol| that| is|used[in_the )
Lonfosilt i ans,-of |t®h&0 el gho Iﬁ3s¢néoewbdﬂined?s, 160%
he—butt-der—ni Habte—withiir—thetatl-cohot T
SELE ct%\é?l%%dm3-%e% lded ddnlped | 7 | 160%
¢hagactleryuedoms elbepensifallein thelalgohols In oresoy

1 hl-a

17" S Y. N

bqhndﬁgtﬁfaﬁw°uftau.c Feam buiH-ters—hretude—eonpoutits—
conpri'Si Mg Hi‘Gh nol ecul ar wei ght pol ynmers. In sone
enbodi nents, these polyners are al cohol or

hydroa!coEglic sol ubl e. Specific polynmers useful in
E 1 RpEton i nclude, wthout limtation

Pol yet hyl ene oxi de) (nol ecular w of 100,000 to
10, 000, 000), high nol ecul ar wei ght pol yet hyl ene -
Expuiples 166 pyBeveee elb puipgredrwith thy daos yenfdvjant eemteai afd)0%, Dow 190.

hydr oxypr.epyl , cel | ul gse. n - I .

THgAHoRH% G SO bk YRR roplPE P UBRERR rtl ROV e gl paried.

AdRIRHa115 e thPe sPMBmERlae WeyYiSo virled. PObyip®sition, foam height and
concentration will be between about 0.01% and about

foagn 5olunpedhypesease e 1wpertechia Fabla owi ng cl asses can be
useful as builders in the conmpositions of the
i nvention: hydroxypropyl guar, polyquaternium4,
pol yquat erni um 10, cetyl h{dbkxyet hyl cel | ul ose,

et-hyl hydroxy ethyl cellulose —pol .\ngl veoeraol hi-ah

| ecullar piim  AOkYSK [ Whter isoh oL Roam \foam [Foam |
aﬁﬂ%ﬂﬁ"@%ﬂz:@(ﬂ%ﬁw AR pA i |92l Pletglt {Beight | Height) o/ 5o,
pol'y

t hylgne | ueol | esd ef syan e@é‘hér‘%i“vvfiz’t‘hi“aﬂs 1 fncrease
| coholls of acild functional alldyfdn mm | mm m

ol yacryl pghdonet hy! pf opengsssa|f ori q agi d, pollyagr y|l beov

gy

cieh; FUNXC%#X%CHC/FbJpIUP —rgteatgfmatgrcacid
FAER VN o e S T Al L Bl e

ol §huat ehisum 470-3Do V44 Tt h9| let fer| Butlyl 4t ed 20%
pol y vi|nykugynriol i dong, hydroxwpropyl met|hyl cefl | ul ose;

hy ds®xy pEOBI00Cie! 0.06 0533.98 [@s% |i niked ard | 10 8 | 200%
Ezncrossghﬂﬁgg honmopo| yner{ or drosslji nked and

polynethHéV%WﬂE aci d, oé%quaterniun}l to
!
i

ongg osshnked capel Y(es sehptpilning [vigyl bactam | 160%

frofret uhnﬁs. Not=1Tnrtng—egxanptes—of T Nviyl
I|ac n1ggﬁ§5§nf N VI - 2= ayrr.olli dgnej, vl nyl -
P\ eriol act adﬁ[@ n I?:{gé_/ '@i%ﬁﬂd Bt u-es JG#O%
, theg polyl

any of tﬂﬁmp@hégoing.n%¥§i:al ''''''''
8%

vi [yl

N-

lactlam)| i 826@Shamdbdi y oM il -[2-Tyrir ol4 donl, | 240%

VIR PG NG T BRI T e A WA Bl R

N, Nygi npybyit acoly| @gs de3s.eg(ed i agid, methaerylie | 80%
d ydroxyetrnylmetnacrylate, acryl am de,

2-acryl am do- 2- net hyl -| ~propane sulfonic acid or its
salt, and vinyl acetate. Wile the foregoing builders
can be added to the conpositions of the invention

i ndi vidually, conbinations of two or nore such
bui | ders are also contenplated within the scope of the
invention as well as derivatives thereof. Viscosity of
Conpositions The conpositions of the invention wll
typically be of very Iow viscosities at 23 C. In sone
enbodi nents, the conpositi@ehs of the invention can
have different viscosities depending on the state of
the conposition. For exanple, a conmposition in a
pre-di spensed condition, i.e., it is in a "pre-foanmed"

.. o o o a o o
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enbodi nents, the prefoam viscosities of conpositions
of the invention will range fromabout 0.5 cps to
wab@dti3Ed1 cps. In still other enbodi ments, theP@r/E@bmaan21904
vi scosities of conpositions of the invention wll
range from about 0.5 cps to about 20 cps. Wen a
conposition of the invention is dispensed froma
non- aer osol punp-type di spenser, theconposition wll
f oa the foamw Il typically e of a higher
Ex han the viscosity of the liquid
“non-f oamed” conposi tion prior to dispensing. It wll
al so be appreciated that the addition of an enollie
Examplles 74 otﬂ%ewerg ﬁtm@%@é@d ¥¥igg BEDdilders off §€€?§%d‘lﬂg¢r“&fﬁ7ﬂghfs
have o t
DOBVa@Oai 0 \?glaynoulnt g 4)V€a]ts u?&l %@otg?n gﬁatd(an& ?61‘161216‘(&12}16 Examples 68-72.
FofRuR@s inferastioh ahddainivgglitidar ae pivef txa'lﬁawa énFlsibMen agfount of
di spensed froma dispenser. It will be appreciated
1.00fat the foam densities of the conpositions can vary
depending on any of a varighyqgf factors. For exanple,

the viscosity of the unf oarred conposi tion, 'scuqsed

above, hay ensi|InitialyFoem\ dioam | Foam
he Fleg‘l:j nlan f‘é@ [ grf T hé%zgﬁ FonwdHleight|MeightHeight
(1 Ffver J, €0 AI%:I%Z QJ: Height)jawneingd min. | S min.

ef f ect opyPhe de e conpasmi gnmino |t men | mm

exyent WER@M@o@b@@@nwéoaﬂggpn td"geomtmzfsffagt the | 8

foarnng—oet—th €O O 1 Y ,~oL € TguT

of 75t or EeNaEbI 1] 2A0D400 hd-00h 21 | 14504 df 281 e Zndedarl 14

whigch thmpmrrrljoso,opermm D24 di Gpengi g tthed | 20 | 16

TOMPUS L'SJRIN: malso rave am effect on [The fjoam g of

t g cofpog) cn2(wr;ﬁt)0i 9,069 B4 P M@stdﬂy Gatijordl | 9

| nared addit+i-ba—to6 a5t H-aetHan

8

bu Idléfle the @orrpr|OtQO 358 t@f’eOQ)r es@nt| i Avent Po
1. myaloem Incaxahihlas 68 N0l verdl €900 o€ USH eign@ dTleratcghos indhanepdes 71 - 72 was
SDa&HE sigohelyolvént.ent s, stabilizers, antimcrobials,
fragrances, ther apeuti c agents, propellants and

addi tional enul sifiegs, Each df these opti ona

i ngr edi ents al ong mﬂgﬁxpggyé¥¥%%¥—eét% has upon the
properties of the final conposition is discussed
bel ow. Enollients can optionally be added . to the

Tabbrﬁbb@ ivariowssadditionpl(spaendyi ' Alosbol) RaitmickRbials High Biets alded to the
r hat i s capabl e of

f"%‘ﬂ?‘é"é‘ﬁ%ﬁg g%rrgxasr%lregﬂgz%tent of the stratum cor neum

when the conposition is appli ed to a user's hands, for

exanple. Enollients are genei) y separated into two

broad cl asses based on theil®Péhction. The first class

enottTents U

D Ab1¥aERied VARl
he second cl ass

ctiom by formmn

evapodsatiptidn f ror
of enpllients pd

anm occl usi
N Sdymlisk A efun

e barrier
h (vEfr.daeation

lnetrate int

hestrat um cor ne
event evapor at i

Ibdi vi &4 i nt o

enperature and

um and physi cal |y
020 % Itie of ek RlineC |

ro@)@d&iﬂﬁ sehitieh ¢
conmpounds whi ch @

MuidinhemateA,
adtrifutelint | )
ar eGymueshat
lr@oﬂnbﬂw @’nco'

to

; (Satrﬁg’mﬁss NI

| s. The

wWrnoT—~—H—*0

bcond—ctass—of—enolt3 ud
wat er spCMB e ang dfh a"at ?Po sy

As referred to_heéerein

eq r ef er

ol r\nhr

(SIS I?
ree 0

2@9’&31?102 HE

h ulh@bwalﬁmi; OH

fchare

ant

and buTlidesanconpd dBﬁi@z‘iN@dﬁ A0Q

vV oy

e cofpdsiti ol

o
racuialit

gegsbengeNC

I Hont i

| nventdn% [ig separ at@ tﬁgd‘ﬁ stir

CiCH REALERRP

0 !"ﬁﬁﬁfay, NJ

CONPOSI BMR.  Enol

wcTTtd | —e Cu as CIIlJl | HeRtS—annd I

Glggeral ln@t}ol%ats

o1ral Ié aguedr to
C

Gaﬁenrg, IL

conpositions in addition to the aforenentioned
silicone block surfactants and buil der conpounds which
may also aid in maintaining or inproving the skin

condition of the

user.

In 28ne enbodi nents, a

dded

enol lients may be included the conpositions of the
i nvention at a concentrati on between about 0 and about

30% by wei ght.

-

In sorre enbodl rrents

T o

oy

the added

o "
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may be sel ected fromany of the classes known in the
art. A general list of useful enollients appears, for
wez@anbdi1in U S. Patent No. 4,478,853 and i n BPOUS2006/021904
pat ent application 0 522 624Al as well as in the CTFA
Cosnetic Ingredi ent Handbook published by The
Cosnetic, Toiletry, andoELadrance Associatio WAsh
O C (1992 undef the listings "8kjn Condi t i gnj )
agﬁdlbﬁe"'ate PrAME | ent s, —es;‘”liﬁIQEct anf étlﬂl&iﬁ_/.%@r I M’gé#‘ﬁtﬂ‘-

ahk "r\r\r\|1|c-|\g "
A

enol | i egg, may be cﬁ%@nc “ Uth(

b

— -

St l aUI C

1y~
U)

nonliniting |ist geAsy e enml || %O&rr dsigedstock, IL
emol | i ents and hunectants Exanples of genera
enol | i i nclude short chain alkyl or aryl esters

E§€E¥ﬂ$¥§£egzlong chain straight or branched chain al kyl

or al kenyl al cohols or acids (Cg-C ) and their

pol yet hoxyl at ed derivatives; short chain aIk or, ryl
Exe@rp T0ci820Byre @Nltmﬂ@@vvdhél@ BCHOMPOPPES 8’6‘%%’ ‘§1%rent

t|t I

AR 5T . B i
%ﬁich’éds@ﬂﬁa@f@/aﬁ@i set Iﬁdsrdpml IearbE g] ycoI as well as

pol yet hoxyl ated derivative Bhese and pol yet hyl ene
gl ycol; G 2-C22 al kyl este %189 et hers of

potypr Fen —C2ZTarkyl Jesters BLiGal0F
pol ypr ;%/ff'e élz(ﬁl}nry Beatig | dvieshol | Second | B ok ‘i“é; Foam
Eikawple| Ugjyve ‘egﬁel I réent-sSDhét@deAeytl I o AN e hib i 8 bnin, | Y O+ 7
di met h| GONes: NPy Ydi%al ks Yax sz mm | mm |erease
ot-yaryt \ | T3 ch Ryt =an 0
alﬁényrle =H§&QI S ﬁz q%$2¥7 égﬁ} L4 7600%
al Iggl  orl.&l keh§b0 ql3ddiiql 63.87 adKHéXZI W ¢hdPn!| 15 | 700%
(C3- ) 1] K o
o Shcned Bhat o Mﬁi@?f‘gﬁgﬁ“ 10p0 | BEAIID 9r6a0%
3 Y ns1igrd! gelirnd BErakagnt; end beanched | 420%
chggn apﬁgh g?gﬁg EIQZnes such ¥€lsqlal end, squal and

and mGherral moplhuraty djl OBA +8i0P% cipislagid it 0o ¥apdumesPyidicRiAene
copol ynmers; short chain al kyl or aryl esters (G -C36)
OClL -C2 diacids or diols optionally substituted in
Exapleadd el@psi tions by OH such as diisopropyl diner
dilinoleate; and Cl -C22 al kyl and al kenyl al cohol s;
Iong chain al kyl or aryl esters (C8-C3 ) OC 2-C22
Irgﬁés%%s a7 \%@'ﬁeﬁapéct BMabd the SHAS hichH18nicRt aVEY.0GHbRUSP 190

tions - such as diisostearyl diner
prda)ﬂ dthaiob aTIee; wankﬂOI snrfaetantiaad oV SR-30d fbaa buildey; wegpgsed in various

ar%?@?%qg?dgg&ﬂﬁl & Sg’gﬁl[ellzfat | 45t ?%ﬂ\b nol)i'xltelorrnn%dr gra‘t Hpt;\&?acﬁied to each

of AR FPhYGRI0RY. SF dlhﬁﬂéﬂoﬁi‘s fiﬁltlaﬂfo@inylfeﬁfgm |meatst[rb@1|et_;tte ano ffoam volume %
pol ygl ycerin- 3, tetraglycerol hexagl ycerol ,

incheazegiry tapeoibd in Patdpylene gl ycol, di propyl ene gl ycol,
pol ypr opyl ene gl ycol, polyethylene glycol (PEG2 to
PEG 45M preferably a nol ecul ar wei ght between about
300 and 1, 000), sorbitol, fmablddric alcoho

thoxyl ates (e g. sorbeth-§—sorbeth-30-

o gly ;S)uétr q%mrﬂam@;i ded of ol y;éh Foam
EEGBilder oy 1R 100 t Vol. %

J%{I% dr 190 gMsaR8L Ngtxmoh'oxlle?e&sz (eMé. eigh ‘| Increase

IEthOXJ@EW"’Gﬂhf%thenol glluconi{c_acild™d)| P

i kes Qtheo |hunect @894 hipdd |a@etit|s0.00 Ke #hdt Ido s880%

e STETRY b & R onare gl ) ackTar ez

! X+ e—Pea; bt XYyt atoT—

buterne egcoI dlnethyl i m dazol i di none,

di met hyl si | anol hyal uronate, di potassi um

gl ycyrrhizate, erythritol, ethoxydiglycol, fructose,

gl ucam ne, gluconic acid, gbucose, glucose glutamate,
glucuronic acid, glutamc acid, glycogen, glycyrrhizic
acid, heilnmoor clay, hexacosyl glycol, histidine,
hyaluronlc aCId hydrogenated honey, hydrogenated

o, . o T D Y 1



met hyl gl uceth-10, nethyl gluceth-20, pea (pidolic

acid), |actam de, polydextrose, polyglucuronic acid,
w@oboggbsieeryl sorbitol, potassium pea, ppg-20 Per/F1006/021904

gl ucose et her, ppg-38-buteth-37, saccharide isonerate,

serica, silk amno acids, sodium carboxynethyl chitin,

sodi um | actate, sodi um nannuronate net hyl sil anol,

sogsum pem, | Sedi umpes | Meb hytle | am wd ume | 10 | 240%

A S AT A0 A IO AR Nl I

xyB7t o] 3.00ep aﬁgs,zzwocope J1.4nd 0cxinbi @t | oBsS { he2 epf480%

BRI B VTN B R M TR

or | the ¢onpositiopns—of

pr@gen 3100V EN0.06N | 26003 0,68 Ardyodilrnt s34 a| sBhgl e24 | 580%

engl et Ry e added o tire cpnpos{tTon T —SPmE

ent18di mef0s| " O-R6 oF /81 B O8ndt1G rt® i be ddded § of 140%

h | b f P f i 0
{horcolmag 981, Y079 | a0s] o] vagd pLyaof sl Tisen{sisoss

i ngent | dr}0 so0B1 entibd0nesds ovid | 0latc| ude waxOamd Si lf 200%

YRS Ela i P 6| DBPD [T08D. o1 | QP 58 YW b Y&4ET | 400%

pf 23 | 500%

sottbi-e—erett+ent-s—tR{Sere cuu;m—nc H-S—O1—t ‘éJ
N I T E N R T

i nYént dﬁM'enﬁﬂﬁleﬁﬁﬂﬁyé@@Tﬁiﬁb poﬁ%rlsé&
noiogt uf I1zoona @bﬁec%@mv@b ohonRigseal n$5apd1'nm)r aves$ 200%

Va¥al oanaoat od 1

o N eValal h o
(LA 2 2 Iul [I Jll UI L IIC \D I T HPOTT cptagyrcu usptT

Emd1 i edt¥® maf-Obe |A8H80ABE0 P ¢ Oaitll ch@seniﬂo avBi ¢ 200%

b b ] B ol B0 bk B ILT ARFY IPTT] i % 4 P00%

t hoopr eseyce obeal| ool 1100] e @M b5 ONS 2T |the | 400%

ano

oc-ant—1 hnt ar by o - ot s Ay ol o1
PTCSTT T IIV .ollll \JII UTIc O1 TUT T PpU1TTCI aritr T oTUpT al

AgEOTt s| 3:0efoPdar y 2690i AO8Y di%l Oifent 46) | mag e 13ddedR0%

polfoal Aot Bn | ey | DPRT QL YOG E300) opAa)l g S00%

Scmﬁos qr91pf e0pyYr g2gab Pt} @i $loi1 scsgb| 31 | 25 620%

|l A nt f£Aor VA% haoyr L\

nede +half Mlv_vrﬁ._
| aeeheht y —OT C/\Ol.ll ‘I'II Ot et OoTOS— tTeTT O 9]

of t109n] 0f.0f he 26083840 | ANt ®h | cah delDvér A | 180%

TN e T L T o

Hd@l@ @_.doeveb@lur26@9@%0*)30.0@8! @hgo of 15he yotal 8 | 200%

i I R Lt Ly g Aods o o bl o
tolf}; corlgdr at 8.04 " da66h¢ 89y | drltl nlctobi al géft |i B3t ned20%

MR T IETAT A PR W

t he tniMdrvee Myadtil teshd, @Vdilad frrn %tvéﬁglﬂla&m@na O estlae LA.

al cGhd12. waNgri8{0j ghiceieth d8 ethodlimpneate. availablsi fromfHebabs Epidiany.
ant i3nMBrebflrerdgeriee frere frem Bop sharisel Mitaddtlaxyl eii ol ;
triclosan; chlorhexidine and its salts such as

chl or hexi di ne gl uconat e, poly hexanet hyl ene bi guani de
and its salts such as poly hexanet hyl ene bi guani di ne
chl oride, iodine, idodophors; fatty acid nonoesters;
pol y-n-vi nyl pyrrolidonei odophors; silver oxide,
silver and its salts, peroxides (e.g. hydrogen

peroxi de), antibiotics (e.g. neonycin, bacitracin, and
polym xin B). Additionally, other suitable ingredients
can be used in the conpositions of the invention to
suppress the regrom h or possibly treat an infection
of m croorgani snms, such as: 2, 2-

t hi obi s(4-chl orophenol ); 4, 4-isopropylidenedi phenol ;
5-am no- 6-chl oro-o-cresol ; acetam nosal ol ; al cl oxa;

al di oxa; al um num acet ate; al um num benzoate; al um num
di acetate; alum num formate; alum num phenol sul f onat e;
anmoni um i odi de; ammoni um phenol sul f onat e;

benzi sot hi azol i none; benzotriazol e; benzoxi qui ne;
benzyl par aben; berberine chloride; boric acid,

cet et hyl nDrphollnlun1ethosquate cetethyldinonium

. e . .
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di met hyl am nostyryl heptyl nethyl thiazoliumiodide;
dodecyl benzyl tri noni um chl ori de; dom phen brom de;

wo evodl1iBsiiaci d; fl uorosal an; gl yoxal ; hydroxynmep¢ms2006/021904
di oxoazabi cycl ooct ane; hydroxypropyl bistrinmonium
di i odi de; ichthammol ; isodecyl paraben; isopropyl
sorbate; lapyriumchloride; laurtrinonium

Exhmiptds| 1@8cphidnoxi de; | auryl iso-quinolinium broni de;
'auryl isoquinoliniumsaccharinate; |aurylpyridinium
chloride; mcresol; mandelic acid; MM hydantoi n;

EXB{E?@ logdins w&@bﬁa‘p%a 3vifH the Edthd @lbblibl content of 63.77 % SDA-3-C; the
-benzet hohi um chl ori de; m xed cresol s;

sarn@amwmtcﬁfsmiaqt@d; Rew 1ﬁ@ﬁbi<§)ﬂ%181@th%%ﬁmf‘efoamwlé§bmo NI2K, at

e b a

an BTl TR BB Bag VB PRUQE gAY OBk s s g agpount of
waldp. dadm yearigi measieanaite anPianbyvdedet/hidenatoivare taken and are

PEG-5 dedm hydantoi n ol eate; phenol
reporieAdxyeRlayLpar aben; phenyl salicyl ate; pol ynmet hoxy

bi cyclic oxazolidine; potassiumiodide; potassium

| act at e; pot assi um phenoxi de; potassi umtrocl osene;

quar troni um 14; quat er ni un¥ade 1uat er ni um 8;
r i c-noleam-dopropy r-n“..HWLnntbqf H-afe—Sotitm
i qdi de; spwawp p- chl or o-1 T oam Df“';’t Foam
pHeninsi | anat & vsodivm | ghtHeight vop e
stleapyri um ehl ori de] str el ] gp%zlherease
tgtrabutyl anmmni umlbr om i

urlded¥Benabd.dé | ded) | uddecyd. ; 8 | 18] 66'(])’%
uriceqy endg%xﬂgyn?@y' tgadpry.aom meynosykfatey | 13 | 640%

I ﬂar\u e Ul I CITUYy 1 €6 Jy Al WA B U J 1 C
zilnc 1d8et dﬁé” 21230 ch{ ¢:0-94 :ﬁgthinags | £6nat ég 1i 0%
fsul fate; 2ine7undesyleont er.o@nd3gonbiaati ans |ofi 5t He500%
7

{0 8098 ¢ handd |1C dur bl brO0e dr abr dadP shs dn s Rind 020%
2-1br ane- 216207 9pr.0parke0 | 3.@h al 354 hgdr gxpbenzdbc 600%
acTd;\h QIR AR, biaflatle fm SADNEHEAmerica, Westlake, LA.

/- etzhmbmaa@l ORNHBEPal MLENEonPABRB METoheBaaREeNCamMDNI UM

bi sul st Réct,RMHIUIN ORFLNFRVQBRE Bim BB BT SiadnbbotEXC.
behentri noni um chl ori de; benzal koni um broni de;

benzal koni um chl ori de; benzal koni um sacchari nat e;
benzet honi um chl ori de; benzoi c acid; benzyl al cohol;
benzyl hem formal ; bronochl g;pphgne; butyl benzoate;

butyl par abep., calcl iR et e BT 2ap

i ca! {:I Ilm nrn l—byl atl <, UIII

SO t.e; | ci I enat e; .um CM &
Tg%_flelfr)éih % amcwﬂ%cﬁh@igﬁy cetri mﬁxﬁhﬂéﬁ%ﬁ, de: NIl 1.6 tion

cetTimoni um chiQEL ARG Frhb@r oacet am de; chi or pbut anol ;
1\/_"“' f% %@&1@%})}%‘ @e&{;ﬁ)g()?l eﬁ%}? Ch't%lqaﬁyes' n; cliykazabe DE

"""Q* € a41U| i urea,

A - Ndmigemar obenzy [ Wilringien. DE
di net hyl oxazo D1d1eﬂﬁqon@l@bndb}ygbucmt oi n; ethyl benzoate;
et hyl paraben; fiopooahdehyses fonm c aci d; glutaral;
shexanidope; he m}m@ImOdl i set hil@Rati&onbexan (Vindtand, MI

S dhg}g% D iej)c(n'efi DTG e lngQenatLg @I el,l\n?l\(lz\glréo NYet0%e Park, IL

(Al dfagal
vuvlu

prlér)ﬂod:mme PEG3b hﬂmhlb enzogtwdai so but y| pataagippany, NJ
ryl Arﬁé%ho eNZRal gyl AOMKAPY | GELS0! S Westlake, LA

abe br-otde—tauratrkomnrum

Ul Gll r\UIII Ulll
chI ori de "I aur Pﬁ%ﬁﬂl’ﬁﬁaﬁ%‘%‘ﬁ da; | aurtri moni UW'I . DE
Toweenbi de: magnSERIAR henzoat e; r Pﬂﬂgl@@um propi ,J,gglg@tona

nagnesiunlsallcylate VEA ophenylphenate

MEA- benzoat e; MEA-sal i cyl at e; MEA-undecyl enat e;

nmet henam ne; net hyl benzoat e;

nmet hyl chl or oi sot hi azol i nonét net hyl di br ono
glutaronitrile; nethylisothiazolinone; methyl paraben;
nyri st al koni um chl ori de; nyristalkoniun1saccharinate;
nmyrtrinmoni um brom de; o-cynen-5-01' 0- phenylpheno




pot assi um par aben; potassium propi onate; potassium
propyl paraben; potassium salicyl ate; potassium
W@ eooeass11 pot assi um sul fite; propionic acid;, prPOPYE2006/021904
benzoat e; propyl paraben; quaternium15; salicylic
aci d; sodi um benzoate; sodiunbisulfite; sodium
but yl par aben; sodi um dehydroacetate; sodi um
et hyl par aben; sodi um f or matgplesperi um

hydr oxy et hyt:gHhy6hdas gor SOl Hive Wb Bipl&ody VD16

met abi sul 1t e;]sodl unt met Nyl parapemn,  soar um

Twaderebhbnhenat Mesaqgdiodm par abersupplish AVEDT OPiRAY Seation
sodi um propyl paraben; sodium sdlicylate; sodijum

Deomblabey sodi u Di&ubxfohatyEAdi%@ﬁi U bR 4REeHaBBRL € IS PARIE NI

AR R
& oY aﬁ E? gry ,qlc @ ) ﬂmp\an NJ

IIIIUIIIU \/I lllll fl’lf‘l nr

PG i cl osan: und,é%Yé?ﬂecGléféQld Z|lhcw@161md:alone Midiend, MI

present invent |Hurdxyptdpst encornpasses enbodi frents
Maberep40-200 Ng * andhyTediupiieal S S Uobw TheRBAZOY! RIS, I8

SO Thal the CORRRSIL BBpfiey be|Userti as anm dcne

Kfﬁc‘éﬁca_ﬂ on, foCeﬁﬁl% le.” In sorﬁer&rﬂ‘ggdl ment s, thlﬂengton, DE

LAY 1T ol 1T 'UTt Iluy g O

for %%t ed wi t FEE4Y} ﬁgﬁlgﬁ%ounds to formbarrier
and | ot CERCE] orj o] 5 ihittchomay he adieedstesk, IL

CUITPUST tHons—of—the presen oR—hev—ad

Bplﬁ(ml de barri efStqrab-@cti on for [Usigeds SKin bawilhfigod DE

BPLS 95?05 ?galnnf te%haglg-?ﬁ rasn 1 ngl Ude DU[ ar el Il Tlmi,lp,gton, DE

Tt Co—t ﬁl r“Il OX-a 1

acet at e, al um pPYrRsbwd®o de, blsslﬁlil}?ﬁ:@{%%ilt rate, boric
Palyserbate £0ani ne {:pél Lulose (m cieMor ous). St. Louis, MO

chol ecal ci f er ofPolycstlcdendogly¢adr, |cod liver oil |(in
PEGIOnat i on), 600 Miwdal oat nealDow Ceteidae Midland, MI

Sb¥dmonsdeeyi de, [SHgxRADbARPPT , dinet hi cone,” grycerin
béhé fulfondRO! 1 Beddefe GAMRNARAL | OBt AEBNRAST [Whlklbury, CT

errvarrve, Ti MeT at—ot ,  peruavian ual Sam—peiuviat

CHEP &4 0 | pefi®i8iAddm  pr ot elMCRRRABEYS at e [Rahway, NJ

Glydesl @ionelaudate 63@}(%&51 lnﬁtﬁmolalma[f@t INT@ROREm Labs _ |Galena, IL

SddiRRampal ani ng aL!}ml[yr OoSine), racenmetrhipnine,
Ledant | ver Oi Lact ﬁfé bi car b(m?at@mpsul fur, \{,gg)&stock’ IL

o

carirme ablu LUpILaI DLaIbH, Vi Tarr T 7% M%L
petrol atum zinc acetate, zinc carbonate and zinc
Ceénipaiativk ExagiBescapoqigrent s, the conpositions of the
Invention may conprise one or nore formnul ations
cont ai ni ng antifungal agents for the treatnent of

Cere T ! ChNErS BT e et i RGprepropared

5 usingddhé matreablssEqRBRARYinaY dfdErORited indt®ds, 140t SR 14B.

enbodi nents of the invention can include two or nore

addi tional secondary antinicrobials. \Wile the

foregoi ng secondary anti ’E)Pbi:ﬁxs can be added to the

conposi tions individually or singly, conbinati ons of

t wo| or rmre(ZHGt e fo ng secopdaysp arntim CE %
are Ekzﬁnpleorﬂohm ﬁg %ﬁ?n PGe F@Rmodf| Wie |Imitial Foam
i nvent i on. || Rosorrd ditfent's, t hersoawpergi ti ord13Fht IR

prefent7 i nYengs 9N oMY |bg,5hOor b £U57.060 |BGTpAET OSP!

pro gects—that—ean—be IDPCIDCU froma—reservois HS+HRE
a hand-punp, for exanple, to dispense an anount of the
conposi-tion whenever the Hah pis actuated. The
amount ,of tpﬁimw tian_ di spens by‘& [Tuifial Féim Or
may notﬁﬁ'@p t slet@] ;%'Jts%d(t;gf‘ﬂgl a t at&fmﬂ@i@ht:hﬂﬂ
di spensed TRy Or TRy Not be conststent.—Mreover;—tthe

conpositions of the invention are not limted to being
di spensed fromonly one type of dispenser or through
only one type of hand punp32ln sone enbodi nents, the
conpositions are capable of being formulated into an
aerosol foam or a nousse by addition of propellant to
the conp03|t|on SU|tabIe propellants can be chosen

I T e o T L NP~
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aerosol conposition the conposition is first
formul ated and charged into an appropriate pressure

WO atoed3siont ai ner. A suitable propellant may theor/b82006/021904
added to the conposition under pressure at
approxi mately 2-30% preferably 3-20% by vol une. The
propellant may form a separate | ayer on the
conpos$i ti@n qrgiag pnapel | agp T350Q@ emyl4pi f i edoor
M Sci 'C‘ Hr—the—cofrposttton—The—conposittons—of 1
i nvention can be used in any of a variety of

C G EQRsnidIxt9idicng use as a sanitizer for
' ”_‘tpb_ﬁ‘?UT’r_ace The conpositions of the
invention are suitable for use on mamual i an skln
i nel i 'h%td Tabl
Co ?eﬁamoggd I\Jze@e é&gﬁ‘seg Eﬂgilﬁgt gafs ed in Table

used as a scrub

13li@ t}{é%nc@@ﬁsqwéd iharaple et drangere testddaisinpvbe Btramdca,rd Fham Height
conpositions may be contajined_jn_ a_non- }?gr 0SO

prajrderisearited abpised N EIALF RSN SHPe H@PB‘i’i‘Hﬁe Exprgple €9 -
(chQISQ sition may be punped onto the hands or other

afeas of "t he body. The punping action required to

di spense the conpositions will create a discrete

vol une of a di spensed conp Slt nin the form of a

stabl e foam Likew se, & nments conprising a
aenosot; [C;: aglg s% T@or rrul ation may Qe di spensgd Ifsronju
a | rliCosgmidont dyratr | $pret-g|vol une of |fmeaed
Exd#%we%ﬂtﬂi orPropylt ¢vtanflaspey n%%ﬁ%?l 1 %End‘lﬂc afrbseesie JEAqpr mad | VW ater
upan §$ s Befainee | of Kbhe skin to|sanitijze the| skijnproof

ST VT AR 0 B A T TR
@ofpomsnt], t0eo r ési d0@ clan 1d¥npl i §€0erol0.G%nt s- dr 60 ﬁ@ 18.07
‘ilke o or OY(b a degyred .qqﬁ)rret gg@ffecgt@S 70.0 8.07

hE ha
olsegHel cehrpesi-t+ons—ot—thre—+nventtom

provi de a msans for sanitizing skin in the formof a
2 ?n(ﬂﬂjch does not need to be rinsed
Cé‘?@% [YEI%%[E?@EUR ow ng application of the foamto the
area in need of saniti zatl on. Alternatively, undesired

reS|due enalnl rface can ;be. ri

Comnpaiatg Jdrampy Bsr@gg(gﬂa o\?zﬁrF Ill)éepploefi eugglgnva%%g% gla{ 1]als of Table
196 BPRLEEA8SE Whedbié |F6 afd SeRtEsteMyEnd therstaalaad Foam Height

enconpasses systens for dispensing the conpositions
procadurd ddspigbeal abeger voi r and an anount of conposition

retained therein, and nmeans for dispensing the

conposition fromthe reservoir. The conpositions of

the present invention nmay abpkpared by a variety of

techni ques and the ingredi v _bhe added-to—ene

notHer in any orddr of adfition. |T8&¥nsure a | cre

Initial
Foam

CRqpgdtitavon %X'quﬁlablkhw, Eenebnponant s0vay -

b 's%bjfﬂlﬁ)tedq%%l hi gh shear| (e.g. HomMenjii zed) fgbma Height
|
n
f

=

m tled tine period. EXAVP Fq' The |t Br998uj ng mm
oot [i .50 Ny Bxgspl|es.6a%e prdvilled 6009 | 14tRa @060| O
T W S e U R e R L

Q I r\lpn I U\’III. alluunl 5

WET Ght /2080 ght 1% cant0.634 / Wt B2Qni|e8806t héPwds 0480 0g O
Preparation of Conpositions The conpositions in the
Exanpl es were prepared in 60 gram sanpl es by conbi ni ng
all conmponents in a glass jar and rolling the jar
overni ght, on a nechanical roller. The foam buil der

was i ntroduced to the mxture by first preparing a
prem x of the foam builder at ranges from0.5%to 8. 0%
wt/wt, prepared in water/alcohol. The appropriate

wei ght of prem x was then added to the m xture

contai ning the other conponents prior to the step of

m xi ng by rolling overni ght33According to the Materi al
Saf ety Data Sheets of certain dinethicone copolyol
surfactants, the surfactants are known to contain

si gni f| cant quant Iti es of PEQ/ PPO bI ock copol yners of

T Y T e ' o ' —y

~—+
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manuf acturing process for the copolyol surfactants.

The surfactants and builders used in the conpositions
wobkoobhssiEkanpl es are listed in Tables 1 and 2. POBDE®04/021904

- SurfactantsTable 1 - Surfactants 1. Dow 190

surfactant includes poly(ethyl ene oxide, propylene

oxi de) nonoal |yl ether acetate and pol yet her pol yol

acetate. 2. Dow 193 surfactant includes polyethylene

oxi de nonoal |yl ether. 3. QR-5220 Resin Mdifier
Compa 1oxi de, propyl ene oxi de)

nmonoal | yl ether acetate; polyethylene glycol nonoallyl

et her acetate; and pol yether polyol acetate. Table 2 -
Cempmaue Exifanplﬁaﬁll £ agd Cl6oam Bepirdé usingqaniiqum&nateﬂfaianf Table 13 in

e PR G GER R Verb Pl IRa S S i Lol procedue

déitshensele. product Code F2, type F2-L1 1 255/ 150,
avai l able from A Airspray International Inc. of North
Ponpano Beach, FL. Foam Col l ection vial - Vials were
used to collect foan1fron13h§HPP¥p di spenser while the
f oam hei ght was bei ng neasured.” The vials were nmade of

| asq sapR@mer e of eifther 4['.“:7 or 80 mm herlghgspayi Ng P Initial
) iDsdedynptorgo s | and| a 27nnp b Rhe |[HBARAEL . T
%t"t#:@snﬁgy;m jght [FRECrpFEGH) e glha Foam()PU']WaWﬁs?;:iZ‘;:t
sed Lﬂmaaﬁess the floam f of m ng property ekodrhe mm

Sigfapn rbséejfﬂfgmﬁe E%gp ﬁiz IhO

-o-Zed—W fﬂr

uftia] i30&afre 300 clledt00 The0.pomp .80 t Ub60RAS| 3 6ADdY ed0

fromthe water and then punped dry of residual water

and then placed in the conposition to be tested. The
Varighsweedifiersionp ang alieratians ol hetpsessnt inzenting willds marenhf@ﬁhose
sk?}]ésa:}% Zhe% %@yg@e&éﬁgﬁﬁg%%&{he% ﬁeh%nl %H{t OIF ?henp(%észeme invEntion. The
Exeminril & dﬂscﬁbmlrmmms apglidatie iedllugtraéive Gf ihe @bs@lﬂhﬂbs%f WYying the

at a speed of about 1 second for each
tygta %am p{@ng |rag1[o mo%{lﬁg ag Wellpg Hig l’ﬁﬁéo‘?ﬂ fgr pkisg farmulatlons of
'hakﬁ%mﬁqf%ﬁﬁsn a timer was started and a snall ruler
fth mllineter increments was used to nmeasure the
approxi mate hei ght of the foam ignoring the height of
any remai ni ng unf oaned conposition. The tinme to
neasure the foam hei ght usually took about 5 seconds.
Any conposition producing a foam which was not stable
at least 5 seconds was consi dered unstable and rated O
mm The foam hei ght was estimted to be the average
hei ght of the foam A rating of O mmwas given if the
top of the solution was void of foamin any spot,
usually the center. The foam hei ght was recorded after
1, 3 and 5 mnutes to determne the long term
stability of the foam Foam Volune % | ncrease The
per cent age of foam vol unme increase over the solution
vol une was cal cul ated by neasuring the foam height in
mllimeters, subtracting 5mm fromthe foam hei ght and
dividing the result by 5 (the volune of the un-foaned
punped solution) and nmultiplying by 100% Foam vol une
% i ncrease nmeasurenents were nmade i Mmedi ately
follow ng creation of the foam (e.g., after
di spensing). Due to the difficulty in determ ning the
exact foam surface, foam heights between 0-5 nm were
reported as having a zero percent increase in foam
vol unme. Viscosity Viscosity in centipoise (cP) was
nmeasured at 23C at anbient pressure using a Brookfield
vi sconmeter Mbdel LVT equi pped with a Brookfield LV
spindle # 1@60 rpm All

O 0 C =ZNQO

34
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sanples were allowed to equilibrate at 230C for 24

hours prior to neasurenent. The viscosity was taken at
wo b@ol1sg1est speed possi ble while staying w t hi PCT/OSZH086%1904

of the visconeter range and nore preferably between

20-80% of the range. The viscosity was read after one

m nute of testing. In all cases the sanple size and
Ctamkai ner geonetry was chosen to ensure that there

were no wall effects. By "wall effects” it is neant

the viscosity value is not affected by the container
1and Ko ggl%haéo%nes& .valent to the viscosity taken

in an |n I NI arg “container. For this reason

| owefAvi staohydr&amﬂleslrrmxmmd sfficeng®rprewdp hetiraiczebial

to accommpdate the larger spindles. Exanples 1-13
%Y&ﬁpl es 1-13 were prepared using various anounts of

t he rf agﬁ%m I oxi de)

(PEOQ) foam uiarn@gé%nﬂnggggadgﬁ ?gﬁﬁﬁ%ggsca

Conpd?f)y oBuildai) thadpilddr in am dmnumtrsafﬁai@mieo pavele stability or to
. POLYOX(TM ... 12K; |st|IIed wat er, .and an al cohol
ingpVeie EURPhE TG (et FoBh R aRe B g to ¢ ne

above test nethod were taken for each sanple. The foam

hei ght neasurenents and fornul ati ons for each of the

2. Exanﬁh@@r@wqgltmasmﬁmd inrclatebl, evigrein thesmmqhydspel@pbcpllly selected

g o et ahand Ml o PRy ormor

of(th®fregaing.| PA i s isopropyl alcohol, reagent grade.
n- propanol (reagent grade) was used i nst ead of
i sopropyl al cohol. Exanples 14-32 Exanples 14-32 were
al | t v
3 pui 1 Haf SRR EeERTTR £ ¥Rl ooy 1Mool is present
invhe cahpasitidnat Bxandntatidd fidth abast 2396 td yhpait 69, S%by aetghnt
used. The al cohol solvent was SDA-3-C and was present
at 64.00% the foam buil der was PEO N12K (li sted
4.8bOVeje MR RIseRARED AlclAnCE Wherdif ﬁlevﬁifﬁ&aﬁl%‘ g)?égént in the
was 25.50% and t heanount of surfactant was 2. Foam
cdmapagtiiondi b gomgedtrabemiroml abmet 04 Yoric nbeis d@”dby Wemhe
reported in Table 4 for each of the conpositions.
Exanpl es 33 53 and Conparative Exanples O - C6 The
5. Exanph@sondsbsitionds\Wefifedinl clAhER R ebiMkHeltitbthi SR Burfactant is
al cohol content of 65.00% USP 200 proof ethanol. The
selgpiadnirem Aeroyp eonsisting of methoy-temmisatadpekyethylene ghiepl

OB 0 L R o, LR
pdhdeantethed oif B U665 .(wihey polyahylemsglytdli/ tpbailpr(fpyaﬁne ey ogh bopolymer

measur enent s and foam vol une. % ncreases ar.e report
havipgragprabised gygppge maleculag weightpfabpuist, %QP CBP&FH&‘P%’@ csnolyol with

1é§ﬁl8 Eﬁ@iﬁptagﬁ ééll?/ eth?l%g%@%%gf/@g&ﬁ%@%@é an oPﬁan P olyol

withé _7/518 r(moi?an lraitm)t;ml}tet}g{bmte@hycobf pdly@@%fl@e 5]3@@1 Remethicone

Mbdi t he e, of, foam buj |l de
Cquygﬁ vy m&&v mé R&B@P&%ﬁ? gleo! -aBRI3eXY {qﬂawated having an
ave PR hGbaMr vaaghtf&%%ut@otm aﬁ@'aﬂﬁlﬂﬁ%ﬁﬁe-@lﬁ)ﬁoﬁ}ﬁﬁqﬂa@l@e bh9-12;
Tabl e 6. Tabl e 61. nt" - not teste

dimethipinesogslyol Wwish aenathexy- tqsmmedemplyﬁtbﬁemmlyscd rheving a combmed

surf act,ant cont f w 190. The unt
R Rt e Bl ac Dl itk LoV Bt B iR
te%fn@te@'pbl})éﬂfyﬂeﬁ‘lé gl hivianalcbmbinbe atethge mf)lefzﬁlamvbiglht éedbout
was al so varied. Conposjtion, foam hei t and foam

6QA9% shmethicone ceradrol avith 3 Bydiprsisrmmatedgiolyetisasralyed having a
- 78 Exanples 74 - 78 were fornul ated usi ng PEO

bui |l ders of different nol ecul ar weights. Dow 190 in an
anmount of 1.00% was used as the surfactant for all of

t he Exanpl es 68-72. 35
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Formul ati on informati on and foam hei ght data are given
in Table 7. Fluid at an anount of 1.00% Table 8 1.
wab@ecabsiohol in Exanples 68 - 70 was 190 pr oof POBBS2006/021904
et hanol . The al cohol in Exanples 7 1-72 was SDA-3-C
al cohol solvent. Secondary Antimcrobials Table 9 |ist
various additional (secondary to al cohol)
coﬁﬂﬁﬁé@aﬁ/&fh E M cledultaty of asiedob@withe Hyardpuliialliphshile balance of
descri bedlgl n Exanpl eéég{%?, 76. Tabl e gaggpdﬁéis 78 ?1%82
13eKA ngimsthiqene-cogolyplelaetaten sitisoas eepohyal pelerrongigidydroxyl-capped
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1 wherein the builder is selected fromthe group

consi sting of poly(ethylene oxide) having a nol ecul ar
wei ght in the range from about 100,000 to 10, 000, 000,
pol yet hyl ene - pol ypropyl es® copol yner, hydroxyet hyl
cel l ul ose, hydroxypropyl cellul ose and conbi nati ons of
two or nore of the foregoing and wherein the buil der
|s present in the conp03|t|on at a concentratlon
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hydr oxyet hyl cel | ul ose, ethyl hydroxy ethyl cellul ose,
pol ygl ycerol, high nolecular wt. pol yoxaner, high
wodosasdiar wt . pol yoxam ne, polyacryl am de, hiBOT/US2006/021904
nol ecul ar wt pol yet hyl ene gl ycol esters and ethers
with al kyl al cohols or acid functional alkyls,
pol yacryl am donet hyl pr opane sul fonic acid, polyacrylic
aci d, polyethylene/isopropyl naleate/malaic acid
copol yol, pol ynet hacryl am dopr opyl tri nmoni um chl ori de,
17pol yAreysan cymarisidgpr opyl t ri moni um net hosul f at e,
pol ypet hacrylic acgid, polyguaterniuml to
pol SPERSAT SRADPSINGBIeySVAY 1anga dagd Penpetnd put yl at ed
pol [ - ' : : I | cel | ul ose;
e SR T R A Ul
non- crossl i nked honopol yner or crosslinked and
non- cr.assl i.nked copol r contajni n-vi nyl | actam
l8hond$‘r§]flp<§arﬂﬁ1z?r§°5¥?§5@é W?%H@nﬁ%{% lor "nore of the
foregoing. 10. The conposition as defined in claim1,
further conprising an enollient wherein the enollient
19 st exesvreicsl honé seubrpomprisiog thetcompositioanf claimdn of
about 30% by wei ght or |ess.11. The conposition as
defined in claim1, further conprising a secondary
antim crobial agent, the secondary antim crobial agent
present in the conposition at a concentration up to
about 10% by wei ght, the secondary anti m crobi al agent
Is selected fromthe group consisting of
par achl or onet axyl enol ; triclosan; chl orhexidi ne and
its salts, poly hexanethyl ene biguanide and its salts,
i odi ne, idodophors; fatty acid nonoesters;
pol y-n-vinyl pyrrolidone-iodophors; silver oxide,
silver and its salts, peroxides, antibiotics, and
conbi nations of two or nore of the foregoing. 12. The
conposition as defined in claim1l, further conprising
one or nore skin barrier materials in an amount from
about 0.1%to 60% by wei ght wherein the barrier
material is selected fromthe group consisting of
al di oxa, allantoin, alum num acetate, alum num
hydr oxi de, bisnuth subnitrate, boric acid, calam ne,
cel lul ose, chol ecalciferol, cocoa butter, cod liver
oil, colloidal oatneal, cysteine hydrochloride,
dexpant henol , di nethi cone, glycerin kaolin, |anolin,
live yeast cell derivative, mneral oil, peruvian
bal sam peruvian balsamoil, pertrolatum protein
hydrol ysat e, racenethi onine, shark liver oil, sodium
bi carbonate, sulfur, talc, tannic acid, topica
starch, vitamn A white petrolatum zinc acetate
zi nc carbonate, zinc oxide and conbi nati ons of two or
nore of the foregoing. 13. The conposition as defined
inclaiml, further conprising an antifungal agent.
14. The conposition as defined in claim1, wherein the
viscosity of the conposition prior to foamng at 23 C
is within the range fromabout 0.5 to about 100 cps.
15. The conposition as defined in claim1l, further
conprising a propellant selected fromthe group
consi sting of chl orofl uorocarbons,
hydr ochl or of | uor ocar bons, hydr of | uor ocar bons,
perfluorinated al kanes, | ower al kanes having a carbon
chain length of G - C nitrous oxide dinethyl ether
and conbi nati ons of two or nore of the foregoing. 16.
A system conprising a container and the conposition as
defined in claim1l, the conposition contained wthin
t he contai ner under pressure and the propell ant being
present within the conposit3on at a concentration from
about 2% to about 30% by vol une.17. A system
conprising: A dispenser conprising a reservoir and a
hand punp; and The conposition of claim 1 contained
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