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SAME, COVPY81291 PAND PRODUCTS COVPRI SI NG SAMVE | NVENTGRET/WHRAIR/ 087159
PAVLI N 10 BACKGROUND OF THE I NVENTION 1. Field of the Invention 15The
present disclosure is directed to pol yether poly(ester-am de) bl ock
copol yners, nethods of nmaking and net hods of using such polynmers, and
conposi tions and products conprising such polyners. Mre

specifically, the present disglagenespechHicasicnd to pol yal kyl ene
gl ycol -based pol y(ester-anm de) (P(; EA) pol ynmers, nethods of maki ng

and net hodspgfg.usi ”QPQE?HLR LENE@LY@@L%E‘[?I“@‘E?%ES rOdUCtS
conpri si ng such pol y B36PE INBMA R |_t| 9 rect ed
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conposi tions conpri % er el n the conpositi on 'S anReIPIN%.
Description of the eIaFed Art 25 In many commercially

i nportant conpositions, the consistency of a product is critical to
its comrer ¢NHENSOER: MARKEX &MIEN | ncl ude personal care, househol d
care, industrial care, and nedicated products, which generally
contain one or nore active ingredients within a carrier fornulation.
Wil e tihe active 30 ingredient(s) determ ne the ultimte perfornmance

utility of the product, ritical to the
commer ci al success of thegg\cméﬁﬁrﬁﬁﬁiﬁﬁa@d\%ﬁg\@ determ nes the
consi stency of the product. The rheology of the carrier or "base"

| argel y dete L_m ht e nner in which the consunmer will apply or use
t he produét— al and woul d- be commerci al products depend
upon the availability of materials called "gelling agents" that have
the ability to podif rious rheol ogic propertie n order to

al | ow formul ati o Bfgséngﬁi&? dfeyls BV%&?@@ pglyether po ?Mﬁ?%ﬁﬁﬁ‘i”éde&rt%“k

of ten desi egsbijrBelde m&Rbds oflrﬁal{lﬂﬁ%tani:lhﬁﬁétﬁmlsnéfaUQng heich Sdgmerswied
undi sturbed but flow u Hg)on bei eared. Transparent gelled carriers

are especi sPnpoLiRns, @ 6’904‘{9? PHRPEFIEY ﬁﬁ'ﬁhd@b@l‘%ﬁ pMeiuepecitigady eihg a

col orant i gre@Bniagisc8ureN®’ BREAEA tof MBIy ARASHR QchI-Fhaskl PEYIRStePaniideige,
because a transparent 10 carrier (as opposed to an opaque carrier)
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preference for transparent and colorless personal care products such

as deodor alstfartzgrdlices] ﬁﬁ’p‘@d@e usg ot svell RGFEA Botyaersp gglieng egerdsyians)to
and pol yet ighp @ﬂ#&%@oﬂ%ru&ﬁé'#@@ﬁs %le}e%‘fﬁé do%Jo@i"nHH s.aél_;QPS for
surface-, ai r- and personal care are known in the art . S. Patent
3, 839, 245 to Errery I ndustries, Inc. discloses a preparatl on useful as

pol yrer f|Q%Fs%ﬁbﬂor%%ﬁé@egtgmgdconponent s. The disclosed materials
20 conprise drnmer acl e sole diacid and conprise pol yet her

segnen?5 | evel s of up to 75% by wei ght of the total polyner.
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or formulation is critical to the commercial success of the product in that it largely

determines the consistency of the product. The rheology of the carrier or "base”

largely determines fhe manner in which the consumer will apply or use the



30suggest use of such polyners as gellants (the softening points
disclosed in the exanples are very high, typically 180C, naking these
unsui t abl eWPFP1EPANnt applications). In addition, thePERPYLHITIE?
does not teach or suggest dinmer acid-and/ or CHDA-based conpositions.
U.S. Patent No. 5,783,657 to Union Canp Corporation (1998), discloses
5 di nmer aci d-based pol yam de conpositions which dissolve in non-polar
l'iquids such as mneral oil and, when cooled to roomtenperature,

formfirm ptacfre %rﬁﬁéorﬁﬁ%&‘ralgﬁe wSlRBE 'cBHPrﬂa?c@l oﬁﬁ’cﬁg'dreg@nd {lbon the
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est er-ternPriuetl di ner aci d- based pol yam de whi ch may be bl ended with
a solvept to forma gel. The solvent may be flammable, and a w ck may
be added to the resulting gel so as to forma candle. A wick nmay or
15may not be pr@@dnctsmxetdﬁee dgsired lube I"gelghyn thatithiey mbiatato theirssHapen

provides f a the fragranc ectici

Phoect -t epaiehfolilbar Sufied UBeh bR RSed, 135pator Sl carerg,re
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sol vent ma§P rﬁ'?cr‘?e? ecﬁo orarth N [REBL YeAP e HISHEE s dermprstsdetan
pol yami de mageaaingqarb@re}mhbne@hwatéht aRd asloré8s p&BHRAIRRE prodiueld stigha

fragrance, | or ant , sect-repellant, insecticide, bioactive

i ngr edi enta%a antpigg EBmBP?%rd a delivery vehicle for the active

i ngr edi ent U.S. Patent No. 6,268,466, (2001) to Arizona

Chem cal di scl oses a di mer-aci d pol yam de whi ch can di ssol ve
in non! 5po| ar | |%‘iﬂ9d\% PelygRIdss PabRstrsTARIdR); ?”ﬁﬁﬂ’lm%ﬁqﬁﬁﬁ%fﬁﬁs g8t s

upon cool i glantER fGRAMADKSE FHHrBEE, SIRSShA bersbRal @/lkfd M?ﬂv.ﬁnhﬁihééle
pol yner chains be termnated with tertiary am de groups.

Pat. No. 6,399,713 to Arizona Chem cal Conpany (2002) discloses
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et hyl ene diseilas p YINEDAPEr gn ¢ Plgnst YMpeRENE. 0 iselpseld aratewdals and
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hydr ocar bmtﬁoﬂﬁ?/ephé‘felqmpf/ﬁm@@?p‘dvmet-her- hydr ocar bon. The copol yner
may be 10 prepared by reacting together reactants that include diner
acid, diamne, and a pol yether having both hydrocarbon term nation
and terni nat i ob.SePetanedNer. rHR3QR3S 66 ATH r@)erhydilsn@desahldclcanb@xmbr
gol may b eree oRboERli Baohed'of paRLEr kol Boh BRI 8%k ARG '
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to have an oily feel and to accept noticeable fingerprints. e



U S. Patent No. 6,503,522, discloses a structured, solid conposition
that contains at |east one colorant, a liquid oil phase, and a

gel lant, WNOBIHP3338 gellant is a tertiary anide-terni RETES2HBI5HA de
resin (ATPA) conprising a nunber of repeating units wherein term nal
am de groups constitute from10%to 5 50% of the total am de groups.
U S. Patent No. 6,552,160, discloses a resin conposition prepared by
reacti ng conponents conprising dibasic acid, diam ne, polyol and
nmonoal coholappidEbRs nadddion! @%Scﬂlsé‘_?@slﬁﬁlﬂo\é@'rﬁémed%ﬂrd‘r%bg@ét difér acid-
di basi c aC|d conprises 10 polymerized fatty acid; (b) at |east 50
equi val ent apeE &HDAPasebcMRafteBSconpri ses” et hyl ene. di anine; (c¢)
10- 60 equi val ent percent of the tot aI of the hydroxyl and am ne

equi val ents provi ded by di an ne, ol and nonoal cohol are provided
by monoal cohol ; UahdP4lant Ne %ﬁ%ﬁﬁﬁ @@@Q@Wa@@ﬁorqy@a&é?ﬁ&oqhs@%es
total of t y i n
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t er m nat ed epter gaotipgeandh lfmthenaymbdwzbltleeﬂdaeebte\nﬂmua Hej Iqqated lay theoeradshein
to forma onposi tion having gel consistency, and this
gel may be%géoaprﬁ&e%r'ﬁul ate a cosnetic. The tertl ary am de

term naoed pol yam de nmay be prepared by reacting "x" equival ents of

di car boxylic acji rein 50%. of -t hos qul val ent re. from
pol yneri zed fat?%'ﬁ%ﬁ?ﬁ N%/?"I%tﬁ?%éaﬁ%%é%@mpaﬁ?’ﬁ raélgnsaughﬁésg Boake
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No. 6, 864, 349, scl os | ed fatty aci d- based pol yapi des
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sol vent s t igysediftiee ﬁ@g@ge@ermnmaéef insBctaepelRmtl si ons. These

enul sions are useful in applications favoring an oil base, such as
skin creanms and cosnetics with enul sions of |ow stiffness, and car

polish with enu)s ogest Nal S 5®], | Jisdess. ah bster-tBahiaatedN@imer acid-
6, 875, 245, discloses, a resin conposition prsé)ared by reactin

conponent sbassfRANATHES airdsay Re iblpnda fiihres b%n%for@rﬁjg%wg?@wm

wher ei 5y ( ha@tbe! RATHal5e, Hfth WRlkanby BELEBEE tdThetlaSulthdPaslise #ctbdorm a
conprises polymerized fatty acid; (b) at |east 50 equival ent per cent

of the di afanedeeRandingsor s cemposition the: candle may & rmed A free
per cent ofsthh@ngosﬁ’ér @,F rﬁeﬂ?béooéﬂé‘#ré&ﬁéﬁ tan@e.ﬁgnmeeqw é(ado‘ﬁfﬁu%r The

provi ded by di am ne and_ nonoal cohol are provid
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f or nul 21 ednpeatdenalient Nasasticide p@'ﬂ%@h‘ﬁl ingredienp pothre ks, te reé‘grdaﬂ&@hvew

rel easi ng ,.ﬁ)gél U S Pat. No. 6,956,099 to
Ari zona Ch&egm ca nggréquggéﬁdl scl oses pol yet her pol yam de ( PEPAs)
gelling agents conprising the reaction product of diner acid, a
diamne. The diggl Oéaetg %O'é’ﬁgfs%a a‘{?oM)”'E&dAﬁi&%Er AL R V6 rhﬁén 0
bl ocks and i nternal s ‘and 'have advantageous physi
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reactive with either amne or carboxylic acid groups, 25 however sone



The followi ng presents a general summary of some of the many possible
enbodi ments of this disclosure in order to provide a basic

under st andVRFOWB#NFs 5 disclosure. This sunmary is notPGHUBRIOATEY e
overview of all enbodi ments of the disclosure. This summary is not
intended to identify key or critical elenments of the disclosure or to
delineate or otherwise Iimt the scope of the clains. The foll ow ng
summary nerely presents sone concepts of the disclosure in a general
formas a prelude to the nore detail ed description that follows. 10

According to one non-limting enbodi nent of the present disclosure
there is provi dbdS aF'@ioNpeﬁ 8| tp(Arsoep -Ghieindied! Erropanyc(Z0OR) digeloses
Generally t d r ti iNg
o dincio SRR [iind  ARRETC (AOPRS TN RS Ry e ]

pol y(al kyI emtmnydee() Futm)squogmlthe Teestios paiduct df dlajﬁrtﬁ@ltb@ﬂ‘wim‘ra digafine
fatty acid ol yer ai ni one in the
rangg o] 60%??28 5306 r}%Yy(n oné}lesn(r%{ﬁrp\gﬁre&%) at ea§€p75%r%)n?j theg1

di basi ¢ equolyédarthylenefmofyiam)painpaminezed fatty acid. I n anot her
enbodi ment, about 40%to about 80% of all hydroxyl and am ne

equi val ents cone fromsaid short chain diamne. In other enbodi nents,
about 20 5% to BRUPatbhtNof 6aI6R, 13y dHixipseszdblack repeaguer af ¢ foroaize
from PAO p The PA be, se tedfr t he

Cons <t i o PyligarbDmonyedr oh Ao U E i Fabon tRe P Bray pe
propyl goe @grateedd bgllreacthgltogethat n’eactlautsythenmcmhymher adiiddibiniaeand a

pol v but v1 EReesr Jeshpcbolt Rl kiynlRacdl BBNsel ekt for

gl ycol 95 pak)reisine aﬁsﬁijr@m aﬂemtmyl %etct@b 8er rh@y ek R mMIkRS with a
enbodi nents, from about 1%t %3000 of all édr 0X and ani ne

equi val ent SOWBREOfPIgHA Qﬁb wherR Mgy de t Wﬁﬁ&g“drﬁ@yr?ﬁd%‘?%ﬂ?fﬁeﬂnal
conmpound Mo RBuSHoRFARScdrisRek bﬂa@.&@u@cmn? bAfigdrgpirintAOVA,  PGVD.,
The reaction m xture for meking copol yner of the present disclosure
may fudfher conprises one or nore 30nonof unctional conmpound(s)

reactive with C@@%&bmcwacs%groram&elogé@lapﬁemary amide-teNirftel And0
even anot her non-1i mtlﬂﬁ‘? nbodi ment of the present disclosure there

i s a conpodfFifitased depyamideyhishgaeay ke t?éﬁ‘ndﬁéw @tseweahm‘ewﬁom%é%eand
a conpound soM@ﬁrrﬁa;f B@ﬂﬁr‘ﬂm&%@@nﬂ 2 vick YD RidebOMd @gﬁlﬂﬁébélr® Adto
neat form General ecorrp05|t|on|5|ntheformo I n one
5 enbodi mefrm & ﬁ@nlﬂ@n%@mﬁﬂﬂi'f&)%ihes@@“léﬁsmo@aﬂle @ﬁr@'ftﬁ‘@mt@a "Q?@)H]&O a
sel ect 6 T {AMEHIHo pifth!Bf ma&adésafbr &@é@weéﬁ?aﬂ?&eﬁ%f@mgner The
According to anothér non-limtin I ment resent

di scl osur eselMertenpy for exardels. ke pi‘f"@%"@ls eil pp trlq!w:@pdqa [ lh@obﬂ p@aﬂy‘@t may be
pol y(ester

copol yner R%gb g%% et}élgﬁcfan&% ﬁ{r %@Snﬂg%%&' @d n'E!e g%ﬁgﬁ
from a reastabdity ¢ﬁtke leléectlmqw poil tyekmigatecthe terademmpf a@ﬁhiom@leuq@rmm c
i 2t e N e P10 GALOAN e B BRAI I S LhEBEL (RAGoRRYA itn
General ly e process corrprl ses re Feactant

conpri 85 ngtree @itkecy dmirze-hwinatachdimer ahdﬁtmdcmdumn fnen$navgain.gmay ®e or

i 1 anot RELRa s Ryales i o Rprink By may yso FEEREIPLHA,
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t enper at ur eeléasifgoprodactgel . General |y the conpound is a liquid at room
tenperg@ure in neat form and conprises hydroxyl and/or ether
functionality. According to yet another non-limting enbodi nent of
the present 25 disclosure there is an article conprising a pol yether
pol y(ester-am de) bl ock copol ynmer of the disclosure. CGenerally the



According to still even another non-limting enbodi nent of the
present 30di scl osure there is provided a conposition c @)I‘I Si ng

pol yet her PWOXSEEP - ani de) bl ock copol yner of the di sSRETBERPWOIAHA b)
a conpound, where the WD 20101033595PCT/ US2009/ 057159 conpound is a
liquid at roomtenperature in neat form Cenerally the conmposition is
in the formof a gel. Generally the copolyner is formed froma
reaction mxture conprising a diacid, a poly(al kyleneoxy) diam ne,
and a poly(al kyU@e;ﬂa%t RB! §8bs Mealguase%ﬁs bkl shivs Eorfysiphaane
di carboxylic acid The conpound general |y conpri ses at |east one
cheni cal gm@m@l@eate&ﬁaétj ohe gipl@srlerg liguithail phageoged 2 galandnehereinthe
sul f oxi de. C n t r n t

enbodi nent ggyar%thlgAﬁ t(eégcglln % ||§%$%@ullr‘aet¥§ ec@’{e%{' 28 rre (Q)@l gi'l*(fﬂg b&ﬂ%nsdn gr or
preparing augwer OEtamatm ngjtsceherien tegminel quelgymﬂseconstltute from 10% to
pol y(esger mgl,et)]e (%tQFé?nQQ%? r of the disclosure with a conpound
at eIevate errpeaureto ma mxture, and allowing the m xture
to cool to roomtenperature to formthe gel. Generally the corrpound

indior ather t ulerBREN Ro%6lige Adh. df@tose' Jup il oR R Epebiied 1Y
non-1im ltiem@cﬁn?i@dmr;:senemefclohgfxrs]g?eﬂmm ga;n?,cdi:esnureg epblyelrzgwcdkmggommrdnﬁ?
of the ai sufaEnn o3 o BBl 8 EREa R et 1ol e Bl RORRICR
beéI :Ngglmg GOSOEﬁ@riigt?)Gaa}gg%di(f {or m;deéstoau; ?]edcrLﬁmlérlt opeartht uir‘] Zh@o%mmml ng
Solyol - whePBRiE PlvsEe A € 40P FimaRCpdb b Bh Totdles e |

one” enbodi ApdYbxyltdrel amireCkguiva¥nte eprbeitisd bat @igmine, @ofybagm@moatcbﬁ&ﬂ
an air freshener fra ranc

el , ersonal care
Somar| i neambipuided by ashaarerel st el nd rRie Tl SRvaIo PR eR of ees

may furt hefot@locﬂﬁ)ﬂwlesﬁ‘ycﬁoﬁytlrérﬂcé%ﬂ{e bqumant@rpr’cwe&aiyueiabme/\%woﬂ amgd
20. The articles may further, conprise_at |east one of a colorant and

a fragfancBonggiconol’are gravideq by Ppiyoly eThe 14 CRBRHiaN maK bei fRinpylaigd
enbodi nent g, foRexBRfpkENberdbidl| @FEI Robikas erhgraRE® YhiEgEng dieHEes RAE

pol y(ester-am de) block copol ynmer conprising at | east one structure
sel ected ff&ifl#he group consisting of structure I, structure II,
structure Ill, structure IV, structure V and structure Vi: 30
'structure | WD 2010/ 033595PCT/ U52009/ 057159 RIR2zR2." Z ZZ wherein
pol yrrer i zdéSt dtatgntabipd 6,387 efislesgson lWnmpleaviaf evpighidtertiary o
or NH 282 ampel t)éﬁrﬁllngﬁéldeﬁ%ﬁ(be WIHI&'F Bﬁa%/fbezi)leno%d With Baqmahjyaro%ﬁﬂﬁﬂ%

straight chain or branched al noi e 0, such
that the rme WHSPBMQOWP?SIHQJ" Pavirg %Lqmsystqnfly@flddhlﬁ geémlau@pms@dl I

to formulate a cosmetic. The tertiary amide terminated polyamide may be

|l 1]

prepared by reacting "x" equivalents of dicarboxylic acid wherein at least 50% of
those equivalents are from polymerized fatty acid, "y" equivalents of diamine
25 such as ethylene diamine, and "z" equivalents of a menofunctional reactant
having a secondary amine group as the only reactive functionality. The gel
contains about 5-50% tertiary amide terminated polyamide, with the remainder

preferably being pure hydrocarbon.

30 . U.S. Patent No. 6,864,349, discloses polymerized fafty acid-based
polyamides which may be combined with low polarity and high polarity co-



wherein R -polyrreri zed fatty acid, hydrogenated or non- hydrogenat ed;
Z =0 or ly(al kyl eneoxy) nmoiety if Z = 0; R2
= 2-12 car%’@ﬁ”y@gﬁgght chain or branched al kyl noiety |]FCTZU52°W‘P712%n
=20, such that the ratio of (-0-R2-0-) to (-NH-R2-NH) is 3 to 1; X
=et hyl ene oxi de (EO) groups; y = ethyl ene oxide (EO) groups where 53
= H or y = propylene oxide (PO groups where R3 = CH3; and R3 = H
for (EO), or CH3 for (PO ,; 20 structure IIl zz 2 z 1 z H3C

wherein R, so%hi‘sr@;brééﬁ'cé ﬁ%&‘gé}?édéls Wter- iﬂQﬁlr@ﬁﬁ!QmHé ‘ﬁ%eﬁéfﬁul@i%@%?@d
25Z = 0 or NH, 52 = poly eneox noiety If

carbon st r isght i ﬁaplwab@n%faaﬁ&manam kiasemrsiieh gs |5klnz:raarnﬁand\msmetlcs

(2? (1)0{?(2)?’3_59515) Wérﬂ&iét%ﬂ@ 8f @@@ﬂ%ﬁe& 'anagar §&§H v@xﬂﬁaéfgﬁlglg?% gférg?feéfr si\;fqéass

Ri R23RR2P| wher e| n RI polyrrerl zed fatty aci d, hydrogenated or

non- hyd“joge”at 6%2 5 9t Wo, %7%45 AL YA %yr!egﬂ quEBI\eﬁrgPéljede# .

0; 10or = on stra ¢hain or branched
= NH R3 -r@mt'ylgmonwuemfatqommsm dibgsic egdnamama;rpofyoharhq/moogalnahcdd

poI yrrerl ze&irgﬂgﬁ gicfgﬂd?eta%'{)g% qﬁ;vﬁ% Fooeié‘e?-!} %#]Z}i% toﬂ%aas ﬁ%lcﬁ %B@Br's%uch
that the r@blymemizeaﬂ faftiR2adid;) (lh)o af -lblét R20 NbfjuUivalent3pemedt, of the diamine
comprises ethylene diamine; (c) 10-60 equivalent percent of the total of the
10 lhydroxy! and amine equivalents provided by diamine, polyol and monoalcohol
are provided by monoalcohol; and (d} no more than 50 equivalent percent of the
total of the hydroxyl and amine equivalents provided by diamine, polyol and
monoalcohol are provided by polyol. The resin composition may be formulated
into, for example, personal care products, fragrance releasing products and

15 candles.

U.S. Pat. No. 6,856,099 to Arizona Chemical Company (2005) discloses
polyether polyamide (PEPASs) gelling agents comprising the reaction product of
dimer acid, a diamine. The disclosed copolymers have linked internal polyether

20  blocks and internal polyamide blocks and have advantageous physical properties
and solvent-gelling abilities. The copolymer may be prepared from a reaction
mixture that contains 1,4-cyclohexane dicarboxylic acid (CHDA) and
poly(alkyleneoxy) diamine (PAODA). Optionally, the reaction mixture contains no
monofunctional compound reactive with either amine or carboxylic acid groups,

25  however some of this monofunctional compound may be present. Dimer diamine
and/or dimer acid may be present in the reaction mixture, A copolymer may also
be prepared from a reaction mixture containing dimer acid and at least two
diamine compound(s) including PAODA and short-chain aliphatic diamine having
2-6 carbons (SDA).

30



15 wherein RL = polynerized fatty acid, hydrogenated
or non- hydrogﬁnat ed; 20Z = 0 or NH, R2 = pol y(al kyl eneox noi et

Z = 0; or WOWININScarhon strai ght chain or branched a‘T({ SZHQ?((’@%/1§‘9|f
Z = NH R3 = polynerized fatty acid, hydrogenated or

non- hydr ogenat ed; and or R3 = cycl ohexane di carboxylic
acid, such that the ratio of polynerized 15fatty acid to CHDAis 5 to
1 or greater: n = 20, such that the ratio of (-0-R2-0-) to
(-NHR2-NH-) i Spdshis dedvditas fih B akEfbere P8m&iHS  Rsed B rovel po@aﬂmdeene
oxi de (EO) groups; WD 2010/ 033595PCT/ U82009/ 057159 y = ethyl ene

oxi de ( E0) refyinsipapatire of furstiening agraellioe agestsyr éﬁmwe&(?'a@scpéye art

gr oups whe AMehi
wherein Ri %G%} ;/tprgr_#?ézeegpg ?&l&(‘éﬁ(&lé@@o%)d@%r%erﬁgtagéa ger-a\ctwe%% ntis
non- hydr ogcshmlet&;i & diiowed M, optienal QJGIKYIQWKWT@QBW)FE%@Q% qigclgse-orp;

hﬂ‘”m R L R ek R S

= cycl olpeamnedmctoautmonsydhracta‘btodfu!fﬂiu@ﬂhehatneteﬁe angt proviges additional
polyrrerl zed fatt aC| or greater; n =
20, such t RAY3Ht e fo CEP%%r@"gh§%‘ (-NHR2-NH-) is 3 to 1; and

15x = 15. These and ot her objects of the present disclosure
wi |l becone apparent to those of skill in the art upon review of this
patent specification. 20 WD 2010/ 033595PCT/ US2009/ 057159
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DETAI LED DESCRI PTI ON OF THE | NVENTI ON The prevent disclosure
provides pol yet her poly(ester-an de) block copolynmers, nethods of
meki ng andVREOHYEESf using same, and conpositions 5 arRfTAYIPRIEES
conprising sanme. More specifically, the prevent disclosure provides
pol yakyl ene gl ycol - based pol y(ester-am de) (PGPEA) pol ynmers, nethods
for maki ng PGPEAs, nethods for using PGPEAs, and conpositions and
articles conprising PGPEAs. The present PGPEA polyners are suitable
for use in a vari ety of apptj; AF@@@FS B IRYENTRINEXaNpPl e, as gelling
agents ("gellants"). The 10 polyners a conmposi tions of the present
di scl osure may be fornulated into any of a variety of products and

el ude product aafie RPEELAUELT AL SHRe & inTRRHGELEE |
not |i m t eeéntbodinariacbthisdieclosire it ardgr tamdovide s daaic weestaraing @f_rtb18ude
Dot S S BB u S Syl 7 48 RRLSOE Lo APl e iEd:

product s, ai A rippers, air eners
medi canment disppbuxeafr bis SuNedryy $hest, mtandiecl hedémt@k@omltlaaleelgeﬂﬁsaf heg in

a gel or t ened ed to conve | yam de
Gel ants sHFoRLERY SeliparasgERIRaUn R PR A e O e e
pol yet her | lpcnlnmrn? dﬁﬁel{! ][BEé%éa}s sdrhe c&fbaptwgﬁmE\cﬁdR@Eaﬁumagbgmanoan@s
structural ly t fro 0 ol yam ants and conprise a

si gni fi canf Hr&ié‘? t?’eé'@?@ '8&%?%@%’9[’%5@% n chain (backbone).
Siml aqoto PAOPAs and PEPAs the PGPEAs are rich in polyether
segnments. eth r .segne t originate for
t he nost part f'??ﬁﬂrﬂi{n%h &9" Bv}we%m&af@ ﬁ%ﬂﬁﬁ@r%&eEAfg's’Plﬂ gé%refor
both the 2% BAWRAR &ngoﬁaﬂés polyiester-amaiel) Bloex do@@@h%ﬁt Gdﬁ@ﬁallyhﬁne
requi site dicarboxylic acids of the PGPEA chain via rou S

i nst ead of C%Pﬁtlﬂ@ebﬁs(fﬁﬁged 5ea% $8AYP B AIXYFS CHBREFAY | 'P‘é! sa Q%HE?'%

than di am ggshatit G%nmﬁ@ﬁsmh%a@%bbﬁé‘lama ?@Iﬂéﬁk&laﬁe@ﬂ%@;&@fﬁol? The

produce than t he PACPA or PEPA resins he ternms " ene
gl ycol 1basd@cifompyebe sralyneriref Rilvyagd: ahoe "RsERr may dC‘D’BBﬂ'%PﬁQ'

pol Y( ester C@fﬁhiﬂﬁ%; &Jnﬂﬁﬁeﬁ%ﬂﬁkh@@nge %mﬂbom@loym Qf Iﬁ RRe enﬂ!ioﬁﬁﬁéiﬁ wte”
and "copol of the disclosure” and "resins of the disclosure" are

al | used hisest #5Vn of dhediipsic eguivalenisnGene ifiam prlxmagrigpdeliatly acid. In
gl ycol - bassﬁlotngﬂ Bé(w%%tiﬁ‘ﬁ@rﬁ‘ %buﬂoqbynn% Saplut tetls Rffe§[¢mydmx§|c bA§ WirRine The

polymers may also be referred to herein as "gel | ants of
di scl osur eequévlentgaomentiorigrain sheit chale diargidrpodaraher gmbodimentsgout

PGPEA pol yBBI § é{ﬁ out QSW@é%PWdr&lgﬁ%h&%‘rﬁlﬁe aaevéxaﬁtsrm HOR PAOHRoi.Of :

i) one or nore acid (al kyl eneoxy)
pol yol , su€he &A@ potioy ek e exetecird om) themwwn@mm@tln@méldl-crﬁrm tetra-

t t | | .t
non1 1m ¢1 SIS Y upPRENSfreob R, GE 6L B blifone, ghcole,
pol y( et hyl amé righasomplesnldr pmlglqmpolpgﬂtweglgmolﬁ p@amwierse gh@ol)

I | Kyl I
oy bo. t hePQURLBlerS Y8lrdil, Rl T GBSkl BiSIenBBRI T 0B
pol ynmezs Thelymess,bhd agy PGPERatioh mecsf dn eveobirer Iambopnxhqn((sairtom abotitde)

bl ock copo rs. n od h e t EA
pol ymer s céry}%i tz?e %Ui)?mﬁ %‘hcﬁ%&%’&{n Ejhal f rﬁe%r n‘%cﬂ]zi}f%ttlﬁntgangorﬁ%eﬁgn] tﬁgp

t er m nat edmoﬁoﬂunehcmaipIcempbynd’ACﬁmtmmfmgthaamgmdomay be selected
e e or RlpanE i LR S PG Beb o B B W e,

pol y(al kyl esptyeyer polisiel preasst ansmsoﬁeurmaty (ﬁmﬂierch@npnsear phé abromate
wher ei n; qui.val ents cone

ol ymend zefoRapgitzel (o ncls)Grtasae mu SR B 85 ST e P ar oy
and am ne equi valents cone froma short-chained 2-6 carbon atom
aliphatic diamne; iii) 5-55%of all hydroxyl and am ne equival ents

8



10 at a suffici ently | ow tenperature, preferably roomtenperature. It
i s known t hat esters, and especially polyesters constructed from
poly (al kyW@ri’@EP%Vg 590l on s, have nuch | ower softening pPRAFHYRIWPIE7IAUCH
better solubility than the correspondi ng am des of simlar chain
structure. Therefore, it is surprising that the present poly
(ester-amde)s containing | arge anounts of al kyl eneoxy pol yol s
15possess the requisite solidity and solubility to function as

gel l ants. 0

nave a vei ght abSPABLenLY dRER, Bholtf Wity [LAGATUAS s¥ons' Blstb,
as neasur ediisgiisuee dedrepisr aeatinpositien omtp@gmapaypq{yetherp@p%qswreai@dab

i gt ave SR ket 0., PABLRE, it WO R ARy L GEIRA O BRber

even ot her irenteatifommt sGEheraupngatccm\wsage isoinethel formwef ghpelmayn bene

bet ween _15, 000 .and 30Q. 00 The, p e pr

gener al I5y ﬁgg’é)dgﬂe'g Cﬁmﬁg'érlld gﬁﬂ*’gﬁ a@f nE gr&eg%alogfrgﬁgés%‘ét By
20, i n sondoenbstdl, wHrir shaegsn, oambaatenay dufoxidss t han 15. The 25
pol ymers of the present disclosure generally have a softening point
bet ween 60C and 180C. In sone enbodi nent, the polyners may have a

sof t eni ng poi ntAb@irmgrto&ﬁﬁtmdﬂtﬁlﬂﬁltm@@mbomnﬁrﬂeﬁt eH’IiEﬂtseldshﬁe

sof t eni ng poi bet ween_ 100C a 140C. 30 C WO
3010/ 03300 Bea i REUBCE Psgse for PIeNG APHIEer AaV ol BesT g lymer
or gani qonoloeéd BiseleBlR Whérginasait @ksdk dopolypmr sy isefté@thg pgin® bipvasn
reactive equivalents thereof. In gne non-limtjng enbodi nent, the

di basi ¢ aciP8°¢ @ngol8eransets forped frigm a. remﬁ@nprmx;%rqomsmaﬁ giagid, @
may be a | 'sﬂb’r‘l ghaWaﬁ:BhQi?: (ﬁ&l'nﬁheWHHWﬂZ @rbafftnﬁusoémé p%fy(élk’}%ﬁeo&?f)(ﬁﬂﬂ))

about 200. The polynerized fatty "acid drdogenated prior to
bei ng used pph{olt h@eﬁ%@“hﬂ“ﬁd?fﬁﬁw qﬁ@ﬁ@tﬁeérﬁeaﬁ“nﬂ H@Jﬁth@rerﬁ@ﬂéﬁts GRMisEg
detail ed di s%b%i? a a géatﬁ QigMBYs besbardd 4hg.
e.g., US bPat. \ % gtht?tcgé' Ce“'gh Stnor eg P?oductlé\%n Cheam sary

and Ut ilbi zaolytikylaneory) mlyskel and J. Russell (eds.), Pulp. Chem
Assoc. Inc., 1989, Chapter 23, fully incorporated herein by

10r ef er ence. In addition to polynerized fatty acid, or
reactive equi vaheaording htsr esdifl, anh?@edumimltml emhegimesirpef dke ceregerici d

Co- i i dOBPREVEEr B SR FaE i Fepdd A B ianp 8l Pimaining

pr ef er abl y ausmabyirmeraofintheodisakwsunet with a4 CDmpOU&@Sitteiavat@@%mbeltahﬂetfot al

on- 11 A0t i M eT Pl e ihg e ARRYS p B b el @ 1893

react ant na#l. b@en@eraltgoﬁte-mowd ialai ljmjuidt atcrodmateimperatBheoint regih formedind

al i phatic diam.ne act a u er may have two primary an ne
groups and® %'BR?%%AW? °ox|¥1 0? eslﬁ% U%n&a n%'rl}gi Short-chai ned aliphatic

di am ne reactants useful herein may be represented by the formula
H2N- R2- NH2 V\/ner R2 i S strai chai ed or br hed aI

di radi cal . e dio ﬁi &‘ﬂb '”2!%%9 ned ?ﬁc@ﬁ{% gher L] g?%nt S
are sebgct 6|dclb§@rm fhees ¢ @upamon@sc@ﬁprmmg)fa ﬂblwﬂnen@ow(mmmdp} @mckene

di am ne, t hyl ene di xamet h ne, a

O M oatsnrrhennt e dciSBie BEnagm, IR 2EBier T SPhEun it
chai ned di pgiseenmyChd 4@ 8Rd DRI flors@ @acm mlﬂmen@ﬁnpﬁém@a
present, co-diamnes are preferably used in a mnor_ ampunt, that is,

| ess than G@96lof at HBOttotAP N nBiRietidf diaming nhAWES afd® acatRers #itsant
on an equi a@@n&leﬁa@& (#Abﬁqmononmlaﬂet lem)o@tmaql ffﬁé“ém@lfa Ha@ be

present disclosure principal 5 diacid of the PGPEA may be a

cycl ohé&an@"ﬂu'@hﬂcb@ﬁ(?Ifﬁgr@af@ﬁoﬁ’ﬂebl-mylf fiephsaearca fr@aseélcm@i OriasPeIgo_Hor t
chai ned d'@éFég) Fodd2t LOR F.&ﬁgfat %fés{"bﬁ‘é Fﬁfsmﬂ@&aw dcRebBREIE THROLARRE S
wherein the reaction tu 0es no

contal n"short chai ned di am ne,



15 contai ning co-diam nes are the JEFFAM NE(r) I D and XTJ- series

di am nes. POLYOL REACTANT The pol y(al kyl eneoxy) pol yol,
referred tWORAHD3ZYS" pol yol ", may be any et hoxyl at ed orPEYBREMSESRA
pol yol, such as pol yet hoxyl ated gl ycerol or 20pol ypropoxyl at ed

trimet hyl ol propane. Polyols useful herein have the fornul a:

HO CH(R1) CH(R2) - [ OCH( R1) CH(R2) ] n-OH ; wherein R and R2 are

i ndependently selected in each instance fromHl, CH3 25 (methyl), and
CH2CH3 (et ' er . i f I r

pref er abl ym@)) fgﬂ%ﬁﬁf‘%{ﬁﬁﬁ%hgesgﬁ@%%@ @é’ﬁgﬁfﬁﬁ%ﬁsﬁﬁé&f?%ﬁga o200
t o about 4 adles Bay fuathlee cpopysd st Ibast onsef aworagandmfragegnae. of t he
present invention include di-, tri-, tetra- ethylene glycols, di-,
tri-, tetra- propylene glycol, di-, trimtetrabutylene glycols, and
hi gher nol ecul aracseidiiy tpelyt atilhnether gbi<diolitrg, eBbpdimetipdhd present

glycol)s, poly(butyl enes glycpl)s, and, m xe | y( et hyl eneoxy- co-
propyl eﬁeoﬂff}é’ Ml 'Ferﬁolsygrﬁ(’éa.%d M@fﬂhﬁﬁ'l %?‘ﬂégﬁ‘f?ﬁxﬂb%& cé{pqu:H%r
nonof u _ngt i (ﬂi‘rﬁiedtfﬁi’rfﬁaﬂ'@éafonsmixt@b|c@n|1'ﬂ‘pﬁ§inyaeiiéwcﬂrﬁ6)ai mlp@}kymeﬁxw diamine,
nmonoaci d, nonoamni ne, Qr nMono 0 n qne_enbodi ment, the

monof unct i 8R4I 2 @Oﬁg'hﬁﬁ%’to&w ?‘Ls‘&ég];?S,y?Lal"ﬁW%ﬂ F'ar‘f%@a‘? dyrighexgne
pol y(al ky! enpgs !i@ﬁ&@ﬁféé?\%réll} thB&obSIymel fas &-setemhy point between 60°C
CH(R2)-[OCH(R ) CH(R2) 1-OR3 ; IOwherein Zis HO or H2N, R and R2 are
i ndependenthg 1881GcTbel reastien orixtiresman fusther eempiise a cpdiacigh dlhearpetiap
and R3 . jn i e r - :
The 1 nf Dol X BECREY Krer BEIpALEEnp G M nickBr el BBAROTRIS gt
t hat the t euithi carboxylinohaid wiraaminei giotips.s r omg aoodimitiao embodiveamt, the

monoan ne TRRBNIEE nap eerliCoad8 AR LA bih SR RRnl B, o

| n anot her aanthednovefimiting leenboolitoéninitiei cordidcid evayibegtalymérized fattynaid.clohol

pol yet her such as, CARBO r 0] - ] .

Dol et hyl HEN ROIREY o iang GRSy £ et ilapipes of the
or gani @5 nofeeulze Hp ARG -AlH0wherieirgRé i 8 b \Hydoocadivl  §Ineugxaniple of aa
single gro of th tructure --COOK The term"” oam ng,’ ers.to
an or gani CH%BT"&%&F@@%&?% eaﬁ%'"leWgﬁsea BH{\}%&YSEP(?%VSD%@WE @Fi\ed [Zé\)l‘ nZ”‘e
gr]?up My PACRpEyoITasy biersealemhrftt&h_ )’(hfagidnl_ﬁ.co'rﬁhietirtged)frﬂil',lrmmtmﬂaeemyléhe
refers to ap organi ¢ nol ecul e havi hg a,sing r.0X -\ roup.
25 [0137] ENECHoH- I h eRiehR Ve 9 %nkﬁ?@%qﬂ@h%ﬂ'yg@&%@gﬁ%rp a
m)lnoca[1 boxmcilicu?ﬁivﬁigtavéﬂmemnﬂglyq)w g\olﬁpﬁﬂ@wm gmia:n)ei poli biusylenes
pol yet her, a , al ken or al kynyl . Anot her. exenpl a

monof uAGt | REPS cmied PO ety eraRsk PO BAeNaRaY) Bt Pl Merse8nd Ay
used her ei ggmbmbliyh thetgffer s to a 30hydrocar byl nonoval ent radi cal
contai ning only single bonds, while "al kenyl" and "al kynyl" are
hydr ocar byl nonoval ent radicals containing at | east one C=C doubl e

bond and one caxh@mdihd 18! &eBOps, arcrdresdr-Mekivlg e dRhestesheopresent
nonocar boxylic acid or nonoamne in the reaction m xture serves thg
er ohibEehy

i nhi bit fubEAEEUE BAERIS BRVEEdiherecesaiien PgPRENY antiaek EPRAE

prevenbi nggishgsiRl ecobasang! BBt pRicekd ecrftley MRYacting Mogemhen ragcibe
large. S [0138] Non-limti ngi exanpl es of nonocar boxlyl i C acids

sui tabl e feempaengadiagid.ianealy@ikylepReero siaming: ang 3 saly(aisneoxnaalyol,

al i phatic iR dS, ratLdci@bivicaeigds (e.g., wherein Ris
al kyl) and&ﬁ%%gﬁélgtgle ﬁgﬁtaﬁ?g}édﬁ(e?g. , ))vf\ﬁer ein Ris al kenyl or

al kynyl). Specific exenplary short-chain aliphatic carboxylic acids
10 include, w tRQoutqikd W tahi ?r?tﬂ‘l’w OF QR QN b o}

acids, while exenp?%b%%a%ﬂr%gd at%rﬁm%rgfrﬁ@hﬁga’moggﬁ Q% ﬁ%&t biesent

| i m t aB0 ongisvlabeeitbereciaprovided g appmposdion lcamprising ) st palyether prly(peter-

stearic, | a&g}sesa@h@( ggégg{#gﬁi& tré%eegefogurg' %g@g@egi Eompéiit L\@ﬂer@nﬂe

nont ani ¢ aci ry unsaturate aclds 1 n e,

10



15 acids. In various additional aspects of the invention, the

monocar boxylic acid is up to about 20 weight percent, nore preferably
up to aboulVOPR814EPYAt percent, and even nore pref erabl yPEHUYB04553E 5
wei ght percent, of the reaction m xture used to forma copol yner of
the present invention. 20 [0139] Non-limting exanples of

nonoal cohol s are the nonoam nes as descri bed above wherein the
termnal amne group is replaced with a hydroxyl group, and the
monocar boxybirbedd 4 05 0Py 38 ABREIERRAARGY T HaSE Sbih.! NesdrRranle
car boxylic ac d group has been reduce {o a prinmary al cohol group.

25[ 0140] Weempositiard isniot thefaim peaaehnt Geserplethencopolymer is formed from a

pol yam de-form ng reacti . xture,. the . a f .0
react ant nﬁ?la%'gnsg‘l’xi%r ecclg'ﬁﬁg%/'ﬁévé o(?'aélﬁ’e ap?é#@%”r‘@%n%gc&u a&bm%g £ of
t he producpoly(dideredey) ddigolmethecaih aaidwiiagihs al eyrictes@ne dicattroxylitacio

of nonofunctional reactant .in the reaction m xture jncr

var i ous-asg88{©@MAeHBd ASRSHIK PIMBRSES F‘g%@?Qﬂ?% ch%rmc?l B'letug},se?%é%dsﬂgw
than 5% okslegsahdrhhmod@Vocatbonhiztsand fudioxitie% or |ess than 20% or

| ess than 25% or less than 30% or |less than 40% or |ess than 50%
of the total weight of the polyam de-formng reactants in the

pol yani de- f or ni Ageor@Ag Lo Ostilinyedt bieheRRAG-TIHEMgCEMBLdinidNE &Tihe preessnt
di scl osure further provides thods%J r maki ng PGPEAs. GCener al !a%.the
resins of fliselopriestbrie gipsRyidRa P enelh &f@ﬁ%?@é@ 9%k GHBRA CHPBEEGur e
by chargi ng doljtHe? polyfsthsr-ArRife) BIbcBI I the @isclb&ute Meth PSdrvedund
(poly(al kyl ene glycol), and optional nonofunctiopal ter nattor

(i ncl udi ngatglgvaled deriRgratyedprdmmma mixturg, aag Alpwing the aixige to cgpl to

exanpl e a glAsseSSae téffim the Jepatddm@rdiyans @a/ipbaAd 18 Xliguie s&neenhl y
with agitation and under a gentle streamof dry nitrogen to about

! : y 3
200- 220C. Minpesatere N nsat iy, ped reppEsesdydrayhart/Pretiet WpchosatVal . The
reaction flask nmay be fitted with a thernocoupl e probe, nitrogen
inlet, and magnetic stir bar The flask may have a vapor outl et

| eadi ngSto a nohesomieg te afet svan enctheignandirpified ipaeiedsrent ofuihe st
The flask HEXIg?ﬁECtH&%r 8hrdwddd &R ﬂi&%‘}c@ﬁﬁﬁ@iﬁ@ la BElyé@Rel PSiNcaicrBehide

; )
fi berglass pa ecause one or nore e reactants nay be a solid

at room t ehioek aoraiyner of theigisplosren Gancely the cepmitingrdasat spfigningpoint
i ngredi ent o} ; :

nomogenous SRAel B 5 oG AR REcAERR A Y Rachil it {Ahiicho 2
t enper at ur diasidf & polytaityléreosgldiamineasnd apohyéslindencaxyppayeip adengis said

R i QgL be 20, i I i .06l I
reasur tho PREAESE S BrErer e e Rlnaay: & SPRehefinY. fesiRi kb
CGener al | y, fonatiatedyesd arfadgeshodustickgart bir Srebbertarng fagrared ded, arondenssnal

and renoved. Sanpl es may .be ke erjodical it .

pr.ogr ess o‘F”FrPé%%iEPWBﬁ?"”QP% gﬁasgoﬁ%f’ h SlJpdi %’u}fc’%fggglf ﬁ[ﬁuflgeegglcleﬁi s
el evat ed t gapeurisiicenipiee beaeftant havitgine HiB/ vilee bebteet 4 endBOufThe
nunber,  anfHE SR GBERN S THORE CLIogRt 97 T CoHRg] Ashapgorarts: M- act e
assayegd neasured. Generally, the reactions conditions result in a
copol ymer having satisfactory acid and arn' e nunper.s erel.n each
nunber is typi C%CP ingdQ Y&k At 3o ?fol]%rﬁ“f‘ﬂ'é‘gnﬁ'%g‘?'g‘ )?fglhﬁhprﬁﬁeqtess
than ' 15 i fis80&®e eifbasliigBitbBided M QohRthee npsldicaRmamidd)hbloaki dipolyurdoer
may be | ess 30t han 10. 2010/ 033595PCT/ US2009/ 057159 r|;0143h{§§?one

al t er nat i ve@@mRIRNG 2HEPHMNS staFiuse sriecleddiP i 9favR GoBsiEingAr $
rather thapgpein@ (£RaueEk Al birgduenyestritiiree; Hegshmniune \af t he
reaction a$ descri bed above. Also, the reaction vessel nay be
jacket®4 to allow heating by hot oil. The vessel nmay be equi pped with
a nmotor-driven paddl e-bl ade stirreky,&uand may be preferably
configured so that it is capable of being evacuated to a | ow pressure
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agents, also known as structuring agents, thickeners, rheol ogical

modi fiers, or 25 thixotropic agents. That is, the conbination of a
PGPEA pol yWE204¥038& di sclosure with a |iquid resul ts iPFERR009/057159
formati on of a gel. For exanple, in one aspect the polyal kyl ene

gl ycol - based pol y(ester-anm de) copolyner is a gelling agent for
liquid esters such as nethyl soyate. glycol ethers such as

di propyl ene gl ycol nononethyl ether, hydroxy-substituted esters such
as ethyl lactate. In 30 anot her aspect, \t he pol yal kyl ene gl ycol - based
pol y(ester-am de) copol ynmerd s aRgell LRg a f grRipol yest ers such as
di butyl adi pate. Celation tggu§aa?€ZE;o Z?ﬁﬁiVlfﬂ

2010/ 033595PCT/ U82009/ 057159 the art and any such tests may be used
to assay the present polyners as gellants. One sinple gelation test

conprises stirrj ar - ; Avdidauhsdegver
heat to about 1%greﬂrgRgl #8@”?‘%{%8%}@4%#@&%'%?’?@%?3%{gz’? o?mg m )%t’ur e.
Upon cool i ng toZroOrariNHiperature, the m xture is carefully

5observed/ eval uat ed_for,. pro i h as firmess and clarity.

The present di s%FGspL?J@aI#ﬂ??‘%gys I|c')nr%§ev +cilllé%s_ @Orrposi tions conprising PGPEA
pol ymer of the prRsepil2diasmirosaight ahain @r bemsbed dikpkmoiektitd e Nii; and

conpounds, where t compound or mi xt.ur e~af. conpaunds, i L.iquid at
room t enperat ur 875 :fHC*ﬂB'Qf ortaf‘r? M@@Q?ggf@ﬂ g@ﬁ'lso%ntg 1r‘nay be
fluid at elevated tenperatures and in the formof a gel at a | ower

tenperature, for exanple, at room tsirrll’?g@lrgabure. The conpound(s) may
conprise a functional group, e.g., §&r, alcohol, aromatic ri ng,

et her, hal ogep, carponate agﬁ/ sul f oxXy de. The cgpposithpns
conprise any 1 'tR%ﬂé}{l/ﬁQR éngnt’~gen 5 o, 0
as an 15"acti\e component [/, whi'ch pfovidgs of enhanges theg\functjon of

t he conposition. Th® present disclosure further provides
conposi tions wherein Lhe {4 ki Qﬁ?ﬁ QUSHAR Bafdy: a
resin of the di @égteréhuéé gﬂgﬁgﬁﬁoﬁﬁﬁg?b[&@e@a yﬁ?ﬁe pr es‘)eatrrldt’t{ el
conposi tions ar &= ealNHsol uti ons at an el evated 20 tenperature, that
is a tenperaturg gr, : tepperature, and a clear or
nearly clear geﬁ2atp%§}($‘é¥§%£e?d§?iﬁ§'%§fgw he gel tenperature, nost
desirably, at aobRen2-tZeopbomsuright adBamerrdirinchedalkybinoiaty if £ieNpk esent
di sclogyre are fil t 1 ds, Aepend; s 18 \6 tration of
the PGREA gol | alr2Pre edh B T T R R PR B P RET: 4 ey b
aqueous or anhygeetiglenkicgiiei(BQ)gramisty or low in 25 polarity,

dependi ng on the_e conpost ti on ol y(ester-am de) which
itself can be nﬁdeé@gérbeeo%%@aﬂgﬁr%‘?{/\nwb%%e%"ﬁgr hi gh- medi um or | ow
pol arity |i qui dsry Byropylena akdde (FO)paus where faxt OHg anld subst ances,
i ncl udi ng solidsg dissol i i.quids, such that the conposition is
fluid at use te%‘bé#’gfoﬁﬁ%@ﬂ%%rﬁwp%jbomterrper ature or about 20-25C
30 20 I n anot her enbodi nent of the present disclosure there are
provi ded nmethods for the preparation of caonpositions resulting from
bl endi ng a pol yet her pol y(ester-amsﬁg‘ftuf?olﬁyner of the disclosure with
a conpatible Fiquid. neral by the conp siti%ns of the isclosé e are
prepared by c {ni P B.a _BRii quit. at el e
t enper at ur @aQM@ﬁ F%ﬂ1 a\Béﬁf ,pzifzo&\,zﬁﬁo he pol ymgfts
nmelts and di ssolves conpletely in the liquid medium Upon cooling,
the cooled m xture (i.e., the conposition) generally remins
honogeneous. | nwhepireRerpdgmenduoidaitpacid, ideogamatast anrendutipasinglegh i s
a gel. zén one eggqgi TRAL - the cooled m xture remai ns transparent but
may i n“sone case€s econe 10 transl ucent, hazy, or creany-white in
appear ance. R2 = Toly(aioflgmaixg) mbietyhi€Zpr@sent di scl osure nmay be
conbi ned with noder at.e | ar, l.i,qui and_ | t w & hi ghly
o rigihh Gl oG o LrERIFT 2L

pol ar organic | " cases, poly
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30anphi philic conpounds (surfactants) for producing water-in-oil and
oi | -in-water enul sions and di spersions, and solvents for paint
stripper fYPOAIMB3BASs. One non-limiting class of PEUIT2H88087159
gel-formng liquids is esters including but not limted to

2-ethyl hexyl (or "octyl") salicylate, useful in fornulating sunscreen
products, and benzoate esters including al kyl benzoates and benzyl
benzoate. 5 Esters are commonly enployed in the cosnetics industry

for the formul ati of n e n r S re

anphi phi | ic conborasuebleltials Be0T8 80 RHFRENHEPES 8L A
cosnetic estersxknd:ude glycerol and propyl ene glycol esters of fatty
acids, including the so-called polyglycerol fatty acid esters and
triglycerides. 10 Anot her non-limting class of |iquids
suitable for use with the present Btbfidgee o formgels is ethers
including but not limted to glycol ether solvents such as the

et hyl ené gl ycol or propyl ene di-n-alkyl ethers and the like and the
many et hoxyl ated |inear al cohols and phgnols that make up the famly
of 15anphi philic conmpoundstdial |eBznon~fani o-Fur factant s. Even
another non-linmiting class of ?liqui s s fable for use herein for

but not. |1 m t echaeR T PUbESHErS Gtk B agrered oRna e e Bl
as propyl ene gl yeah or R®; di et hyl ene gl ycol, dipropylene glyco

nononet hly ether, and ol%ProEﬁlene gkxpgls. These al cohol s can be
gel l ed in conbiRatPel(EkYeNspxyboely 2= 9he present di scl osure

furthenrgprovi deg gy 0dugt sargdWistpdight@ham cremidhet RikyRmBEREAZRONMET
PGPEA conposition, or PGPEA gel t he di sclosure, The ZSWEonners,

of .
gel s and conposRi T GRYMsrized Etyracih Bydioggaater On NARTYHEIEMAEN ated into

any of a vari ety @f=pyshtxbhc ARArIXVICIES, REh TR WhaRkibIE pEIP@eRzed t he
art. Such products and articles of manufacture include products and

articles directed tdathacid toEHRAS BRI RIiGeRBUEMAot limited to
surface care, gL p2kGeh RBFHRGAEPBALOTELE-) & PMH-ReNpdRs Brigduct s such
as but not limited fo personal care products, medical 30products,
househdbd products, paint strippers, air fresheners, nedi canent
applicators, polishes, and the |ikeiWa,gnare generally in a gel or
t hi ckened state. WO 2010/033595PCT}U82009/057159 Non-limting

exanpl es incltge: rsonal car¢ productys, such as,y but not/|imted to,
cosnetics, &S Sho€Y ade\, Seye-tinerg make~ upy | Medt Mok, Ten,
f oundati on, makex\up r vers, bath @ ls, skin sturlyers, 4

sunscreen in creamand | dtion forms, |ip balms, wat@rless hand

cl eaner, nedicated oi ntnents, nedi canent applicators, water-based
gel s, water-based e si ons, watef-based, creans ter-based | otjons,
ethnic hair prdﬂ@%?g%gﬁﬁpB@WPUﬁ%?%@V?FMhBﬂQBH%W%Q%ﬁﬁﬂﬂE %rg%%ﬁ&%s,
but nobglimtedz g opNHONODI | € wax/ polish, candles, furniture polish,
nmetal 10 cl eaners/ poli shes, gggsehq}g_ﬁéganers, pai nt strippers,

i nsect repel | erR&~ PPEUISHSNGORRSMOEN T £7€hener s, pol i shes, and the

li ke which are gqgear alibloarbristefght @haintr okatpdd stigt @oiehhiezpalinier s,
conpositions and gels of the present disclosure aée al so s |tgble for

use in, for exdipt BOYMgRze iy acidyydrogenatad ar peshydipgengigr.an

corrosion i nhi trarSey-HHExQhd BlcaHoRAHCAdH, tshih tHRYhIRA80F polfmented
gel -li ke character. 15 . Th roducts and articles of the

. € D
di scl o8tire may furt flly adthisy PEPAJRE 19 aT8FRAI8Et i ve ingredient. In one
non-1imting enbodhnE Rk, thhitRe PARFUGIOIBIOS ENPLRANPIEY¥GSE 1TRKES

avai lable to its surroundi ng environnent One or nore active
i ngredi ent. NorR4F Hifor (RP) Pr bl falPP& acti ve ingredients include

fragrance nmaterja ! o3 , insect-repellent and bioactive
R e

ingredients. In a the active ingredient may be
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conposition will typically be fluid at elevated tenperature, and wl|l
typically be a WD 2010/ 033595PCT/ US2009/ 057159 gel at room

t enper at ur WO 0H/@3#@5 aspect, the conpound has a functi onefT/G$20eH57159
i.e., the conmpound is not sinply a hydrocarbon. In sone enbodi nents,
the functional group is ester, or an ether, or a halogen, or a
carbonate, or a sulfoxide. Mxtures that may be gelled may conprise
one or any conbination of these 5 conpounds and functional groups.

Speci fi ¢ conpounds d class C 0 hat,. be gelled by the
PGPEA copolynerg"dﬁﬁﬁﬂﬂﬁ?ﬂ@%ﬂ%ﬁgw8g$%H@g§ﬁ$ﬁBéhgﬁ%xt, however, it
shoul d be appr e6i ptgiogyieie dxide REpajryue shatedRyr= OHgt herein are
capabl e of gelling a wide range of organic |iquids and bl ends of

organic liquids. 10[0157] In one enbodinment, the organic |iquids
suitable for gelation by the presgistRickRléWol yners are polar in

nature. As used herein, "organic" refers to a chem cal conponent
contai ning atfleast one carbpn apom olathiquhg i's fone exhy biting
domi nant styugtu nopept eStgl1 frdyedd JppsT t ive- anth pggam chapnge
(e.g., gethanol), whil%® a nohpolar [iquiYd is one wherein the

X
nmol ecul ar structure is 15 devoid of regions having i nduced positive

[ qui o sui ¢ abl Gneart G aphERBES S R B ke of FEPpRkeRtARK °

i nvention inclufde OwrNiout |imtation, alcohols such as ethanol and

propyl ene glycol; stripping solvents..suck as dinmethyl sulfoxide
(i.e., DVBO, rrw[y@&'%f?@lod‘?fiﬂﬁbeh’(‘ﬁié 8 NVP), various terpenes and
var i ouggket onespr RpeRi1E@scatBors stediglatshERQN. bFAdchda & IKyResEtyif ZonNH;

Per f ormance Products, Hous Tex.): and | ymerizabl e ONer s

i ncl udi ng al kyl éﬁW'yﬂieég‘?é Bagﬁyf&‘ﬁ;r/‘%’ @an%fﬁg °§F9’P"§H‘Zf098%?q§9=so| uti ons.
[0158] Est er - CoftR] Acfdolexane divasboxyic addtsuen tredt dssratib of palyimdsized
suitable for 25 gelgtlon_gﬁaﬁgﬁvfo%olyners of the present invention.
An est er - cont ai ni ng '&®npY A S PR @8 HE st ruct ural formul a
--C(=0)0--, andnpreyf elicHingt theGhtisles-OIFe-G1) el CNu-R)-NHey igdlta 1; and
--C(=0)--0--R sup.6 where R sup.6 is selected from Cl-22 hydrne2rbYil
groups.13Such es%éﬂ@-nay be nonofunctional esters (i.e., have a single
ester noiety) or may be pol yfunctional (i.e., have nore than one
ester 30group). Suitable esters include, but are not limted to, the
reaction products of Cl1_ 24 nonoal cohols with Cl1-22 nonocarboxylic

aci ds, where t hehLQr bR dBYf thedréddnfBBelsire will bbesas apparenciaed
and/or cyclic fashion, and unsaturation nmay optionally be present

bet ween cakiosa ohskiihin thpaskuogyeyiewaidhig pelept snesifigeionast about 18
carbon,gtons. Exanples include, but are not limted to, fatty acid
esters such as nmethyl oleate, nethyl l|inoleate and m xtures
containing nethyl oleate 5 and nethyl |inoleate such as nethyl
soyate or other vegetable oil nethyl esters, isopropyl isostearate,
n- propyl nyristate, isopropyl nyristate, n-propyl palmtate and

i sopropyl palmtate. Qther suitable esters include alkyl benzoates
such as FINSCLV. TM EB and FINNSOL. TM TN, al kyl salicyl ates such as
met hyl salicylate (also knowmn as oil of wintergreen), phthal ates such
as dioctyl phthalate, 10 glycerol and propyl ene glycol esters of
fatty acids, such as the so-called polyglycerol fatty acid esters
(e.g., esters suitable for use in cosnetic fornulations, such as

gl yceryl nonostearate) and triglycerides. [0159]

Pol y(al kyl eneoxy) et hers are another class of |iquids suitable for
gelation 15 by the copolynmers of the present invention. Suitable
pol y(al kyl eneoxy) ethers include, without limtation, polyethylene

gl ycol ; pol ypropyl ene glycol; DOMNCL. TM EPH et hyl ene gl ycol
nonophenyl ether and DOMANCL. TM DPM di propyl ene gl ycol nononet hyl

14



esters, a |large nunber of suitable fragrance materials known to one
of ordinary skill in the art may be gelled by the copol yners of the
pr esent |n%ﬁﬁ$ﬂﬂﬁﬁﬂihe f ragrance- cont ai ni ng conposi t i onECTYS2057159
present invention provide for controlling the shape and rel ease of
fragrance, i.e., providing the fragrance in the formof a 5 solid gel
with a steady rel ease of fragrance which lasts for a long tine. Wen
the fragrance material is a fine fragrance, the gel l ed conposition is
preferably in the forr’f?é)ltA!E‘Eﬁtlf)%C M@Q (9|ar[r W@@Nonto a surface
to provide a |layer of tTragrance- re easi ng r|aI

conposition wll be referred to herein as a fragrance strck

Al ternatively, e qgel osition. 10
s heant o compbdtt el GRTBRTR. PRYGEE, B ehenc obe Espridal M,
not typi galcbyc;]rhmbd; |rﬁahmisrmf(r:]mulrrag landenetbmdesfsrirsuagrdamgbusnd sorpgﬂrte:mlﬁl y
contarne wthin a r or the like. A soft ma .a ied to the
SRin o Sor Aad AR g v (e Shedlisen e BravREC SIS Proviics
rT lﬁbb't ng th?orygrs*dw dlycorbadie fpbrylgrl,yteremrae)arr?@hfen) Padypmeas, ?ﬂgah@de for

e term |ne [ ance enera o fragrances
used in fi MEkng Fg;% ‘Pl‘%? {RE) U %&%@S ﬁ"rde?‘ﬂﬁ?‘?%’? arf‘#@%ijglsl ed
conposi ti ogomphsikg F&;P@ﬂxé r el prebantPGREATpdIYershapanlitabl: &6k uéeha*t a
hol ds its shape or shrinks slightly while the fragranc
Such as coMpéay of GHPWF'W%%“%%rf?re“él‘af‘rp'%é}segerﬁ"”&sag%ﬁmaﬁge!%ﬂ‘és

since i} i pokaRidhnd Bor'rrf)é’gﬂ’ (AT MG Preseht! &&T@dﬂiré\ﬁqay%é f@ﬂﬁﬂr!aféHQﬁt@tany
aut onobi | e of other encl osed space. 20 10163] In a typical fragranced

stick, airof pagrielaf pordushy @”Cbé‘[“("@rs of penufArEHe; Schifiedydihand paglesnce

I's present oﬁhaﬁu%%ﬂﬁ@rﬁtﬂﬁé %d%t%hsln@ dh8es @I?Q@(e@fto it oflusElinkidingo Of
the conposition, and preferably constitutes about 2-25 wt. % of t

conposi t i ohut mtdimiled dp prEac eareyair 6Bl 9nchpersendl Gare. a@"@dﬂ@é‘ﬂﬁ P@ﬂpﬁtﬁ
wi thin thegg, 5§BQFn&f Ut%) prrsthaticare @r@ﬁuét?emﬁeﬁﬁp&rbﬁh&g' hcaehbig
preferably present w t range of about 10-2 % G eater or
| esser 1armpmdgct§f P@hé§elppﬂ@r etfifeas Gﬂ%meGICEF@@teﬁPP"Cé@ﬁ%rﬂﬂ"ﬁ@e%ﬁnﬁihe
desired copsi, i ibility of the
fragrance g\n%t ﬁgt r}géhc%%oqtéﬁﬁraﬁly Iﬁ%gggﬁretblgﬁe@%ﬁgel structure becones
firmer as the concentration of polyether poly(ester-am de) bl ock

30copol yner Inﬁﬁagg,%d'teé %e{,rcgr&'i 3’?5’?[{&&% géuan@é subh %%Wﬁumﬂéﬂa})”

gel and all e can a € consi stency,
refers to rviated ipoigandden (PA@@AS)V@QOWGUHSQGP@TTI@_SSWQBMQQ

st andi g gg'%nq\%h%éﬁﬁw 501)%;{41 9fe %?Huxtﬁgggfdgﬁrer(mernam %A%.egk

copoly ragrance 'cah afford a ¢ or transparent s ctur
Such a tr agsiatseand sbmnsmeesumt}cammaseesthegmwsherthlr@trm:)pem chaio

application _areas,of..the st r ce.
SPPon6a) ' TheRkEdRL SpI B PATRa, B8 PRI AR RS PEFEAT as e R b eer
conponent ssddmadnts.nHavekves, tﬁ@ﬁﬁhrerutﬂrysegmeass dieter PEREARarginaie Kr the
typical inventive air ener fraranestrcko fr C

cont ai ns p@P?‘ePﬂ%rﬁ%WE' ztaesr ngr?s(fg) cBpotyieray éh%S%%e?ﬁ} 5 tﬁghe
range z¥ abaoPAs-#&d REPAS3The ;a*aderftrcmgrreamwu limka ﬂm@rmmmueamamomC
range of abq 70 t hese i ght ent .val. are ed on
e total FRIGAL MG PERERGTEIT Y et REEo o R Crdies. Bovelsd
]pol yg est erdighi age)g@rra@a émeg agénérﬁagrancenm]esené pr@sdrltl@dGGPEAlrlesrns
reshener can be varj ed, out e t and sti

provi de a Wﬂ‘ycﬁﬁb'&ﬁ%f‘:’.pr‘? %W@E Péﬁ% §D%$£g?ﬁm Vet her

pol y(esteram de) copol yner and fragrance to be used |n prepari ng an

article will depend on 15the ualities of t artlc et her
pol y( e er - ani d& EBPSI yroBralk .@&FP&P%&%WQWQ%& ep‘&@ én?” s

desirable ‘P@Péﬁ?rar@(%mbﬁmr ﬁﬂlyﬁésﬁerfdn%@)etﬂ@ék BROAHSR” BHE Mool df the
freshener may potentially havé a | onger useful lifetine. It is
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5 wll typically range fromO0.1-30 wt. % The anount of anti-insect
chem cal to be used in the insect stick will depend on the potency of
the anti-i WOSV/ERERi cal, as well as its conpatibility REHH20EO57159
pol yet her pol y(ester-am de) copolyner. Suitable anti-insect chem cals
i ncl ude boric acid, synthetic pyrethroid, D enpenthrin and DEET.

O her anti-insect chemcals as known in the art may al so or
alternatively 10 be incorporated into the gel of the invention_ One
such chen ealededd el 45 0oibReSt MRISIOTRE and168n8 oFRictibdbs iBMare
i nfluence t Ravi'or “o i nsect e use to control 1Its
popul at i onallAspdhdaem m‘e‘etemmceftorth@mapﬂl\@ pcdyalkyé&ne glyeal-hgseest pelyegter-

area where it o] ; t h

followi ng i 5”%\9 IFfO m%r Og&@ér:ﬁ {glﬁgl{)]s%gy %%p‘?on%%%%%g@é b Rferred
formul ati oo hemtraam‘rgegarpmby%thlqmrg"(amlt“geuimﬂag@)ts obiheldjsolrsucd”. t he
present _i nvention, where rel ease of the chem cal into the environnent
will affect the behavior of insects: E or Z-13-oct adecenyl acetate, E

or Z-11- hexadecm@IPGFEmpoZm&réwef(&réepresam diduosude aen e reciion Frobilict

hexadecenyl acet at e; - -h xadecenyl...acetate;: E ar . 2
ot T ks or ot (oeif ) & ety ) PEFlalyEnsu ol such as a
Z-11-tet ra@@@(ﬁ]&&l[erﬂﬁ@ly@bﬁ E fonéfubclicial &Sﬂm@ﬁﬁtﬁthlrﬂﬁ@t ﬂiaq oftionaily be

Z-7- tetradecercljy acet at e; QFr Z- 5- tetradece@% %éef
Z- 4-tri decEiH ch‘BttB?éeafE'OBr WOIQfplRliAg, Grampies AP %PUI? or use

dodeceny! aerliRiRiude Bsly@tritahedgigedy hnd¢ol gﬁir@pylé@éi@%ﬂbﬂ @@ﬁr@ﬂyethell-
dodecenyl acetate; dodecyl acetate; E or Z-7- ecenl}/ aacetate [e

7- 5- deceny polv@ks&%@oéy)eooh@l 5yUsedo gdeleRYAlY lrearAnepuny agd mey be B? SR
3, 13- oct ad@@@t@b e&y bo@éﬁbﬁtb‘ﬂ)ckzség’méwts ZofoiheEréullla%Oﬁd Eﬁﬁ@ﬂ drNYésulting

acetate; Z, - hexadecadi enyl acet ate;

9, 12-tet raﬂ’&:’fe‘} é@ﬂyme@c@'ﬁaﬂpbfet@r pelygesier-apidetRlaslerRRO Rt at e Z, E
6, 8- henei cosadi en-11-one; E. E 7, 9-henei cosadi en- 11- one;

Z- 6- heni cosen- 11-one; 7, 8-epo 2- met hyl oct adecane;

2- met hyb- 7- oct a'tﬂ'élf‘@ri@ﬂ !WIBD@Q@%?@I&I% ggﬁéesent PGPEA polymers comprise a

302, Z, Z-1, By %n@f?&%@?ﬁﬁrﬁﬁérﬂﬁﬁ%@ﬁaﬁ& ghel f@ﬁwﬂﬁé‘t PoRUSARRRS, Joyp PAD-

i met hyl hept adecane 6 4H pyran- 4- orie; net hyl
j asnonat e; camtpiquourn@rmmlm aprpumﬂ«vealcqwqm n GiRA raﬁﬁnéﬁ@prlsmg a

canphor - ol ESBfRBioRFENIAEmRhNL off Bleplichy FBACHAT Rl RIRNARE add.
hept anal ; Emmlmmxanhf[a|k3@®0hé)<m0{ Iﬁedaﬁalmonwémtémema}@rt%wf
yerhendy: . RpERAY | afeBU TR WOBRasit R Blivalets R REM /M Rerized

fronta e€xo an r'evi com n tistriati
chal cogr anfatty-auit; hiy ffrofn Betmeeudﬁbﬁ amﬁ 80% ofedlbiysiroxy) apd dinries hglllvalléEt)S, 8(

2 7. 506§l it 7GRS B cAtT SRR AP AR S 8Tk STt
Z, Z- ﬁ ?;:It ghj;tﬂgﬁzgiend HBnind et}kﬂyalﬂ:tsctermétd:]ny ﬂzd&(—dﬂaﬂ@o&r}ejmioj; andgv)dip to
£ hexenylvsde; mped TR op5 of o BRI, ATHE o dR0ARARIBme from the

hexyl pe® pmonoametioraltiydih éeraireddre; hexyl but anoate; but yl butyrate
Ecrotyl butyrate; Z-9-tricosene; nethyl eugenol;

al pha-i onone- 4- (p- hydr oxyphenyl ) - 2-butanone acetate;

E- bet a- f anasene; nepet al actone 3-nmet hyl- 6- isopropenyl 9- decenyl

acetate; Z-3-net 6-iso 1-3,.9-decadi en te. E or Z-3,7-
15 di met hy1- 2, 7'”%1”5&?«5@8& N9 %rpgtbti‘hqugfgﬁ pres\ént BEREN § pdlymers bk 3

2, 6- di et hybndiubchapl astmmtsr OFoﬁ@Qér&bl% trre awanmerreamssmagcw high
p_enyl cgcl obut a nenet hanol 92@1 tth g progg f o and

di met hvid 53’80@@0'50"”@ ylag wep at the ermin group is o no consequence

Z-5-(1- decm&xI&p@tbnmdrmﬁéﬂh&smymum@&a mdnoRineisran Yérainbodat @epared
3-net hyl ene-7-nmet hyl - 7- oct enyl propionate; 3,11-dinethyl-
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[0170] The bioactive conpound nmay be cosnetic/dermatol ogi cal agent
that pneit Erns riesiraHR result on the host when applied to the
host's ski WOXMKpPary desirable results include, w tholiT/VE2AX04THdN,
anti-fungal activity, 30henorrhoid treatnment, anti-itching treatnent,
wart renoval or reduction, antibiotic activi ty, anti-winkling, and
anal gesic effects. Suitable cosnetic/dernmatol ogical WO

2010/ 033595PCT/ US2009/ 057159 agents include, without limtation,

Zggﬁrglnf;lll) ¢ [Hﬁ%gtﬂﬁ(t‘éghdgﬁ%s% Hrdlaﬁltl'L a(ng olyéalk%en%oqépolgol cogponents
ascor bi ¢ actfreibei abydasp &b vixofdbe wtasammtﬁlmawelemw @mae &pm polymerlzed
o 7 OxY! SRl o6 b APEIPAGE ST BB 8 s
di phenyl hy doare frem lystiooetHatredd2-6 cacioomaatohealiphalic draoniveiand i@si-6a% afl |,

ot of an. EveBEHEEH e Bl R0 oM< T ol SteotiiR, "

hydr ochl ori de rret roni dazol e, m conazole, mconazole nitrate,

oct opi r ox, oylsallc aci d, rac

ydr ochi of i de. DB 8L teq dmenes br Aot bara s thdt ol Fatping peinty

tsuloer ]9?' fle sslf[ﬁcﬁxﬁﬁtg assout Be@en@ina{m is hhmltﬁb Qﬁublb?%@mﬂh%[uble ina
ol na at e rlmeprazme - r| 0 an rone

undecy! enalROCIR, 54 ik HhEh tiip DPrpeeH U G (0 MRy becayepé soiid

functiqp agta dueRicriy r@@@érg@éfemre vmgreeawﬂﬁmh @érﬁpér@ﬁjr@alt i@ RAGWR S
include, without limtation, in, ment hol nmet hyl

sal i cyl at e PONRYCLS: 6P§W9@’%EIH°&S¢F@F’%¢°"§H€C‘BF16@& P%@@é@ﬂeompowob

function agaah R0 - oWREaLoRIBRY ' poMIST SnEXRNBh abdttedNsbiubiifyd aharRaBBt S
include, without limtation, clotrimzole, niconazole nitrate,

t ol naf t at e COBRRPORANEAMIBRHOE SIMERE ABRIASTUSIWE.-- Thetefarg, hiferarising thale,

wi t hout i g eftegaﬂ oo GIERH RIS HoREIM R%!a@ﬁ‘e anfauﬁfsm?w&éwégﬁpmfp&s
hydr ochl or| An exenpl ary ant’i - wart mpound for “including in a
gel of 15heppw@ﬁthquuglt@aolid¢ty|ané sgtiptity tAﬁurest@mﬁsaeyami&rmr r hoi d
treating conpound for including in a gel of the invention is
hydrocorti sone. An exenplary antibiotic conpound for including in a
gel of the inveFhd pelyinsrsctfl theaxgsant disclozgleoudrEraliphavei daeidhl avergent
may functi %R WBKAC Rk A dlodd arBl 8YRBh! B8 HedsirelUEiRg oo
injury to mamra I an I's an I'ncreasing the' résuscitation rate o

i nj ured nmapedation ebldreatogiaphe with polstyiEae psvietenehdecstbndagdsi th othea
conbi n io u i har i Vi I'ts
her coft aquBpefept e MmEE haf ey 3" UBGHRY blcrabo maGaRd ARIB oF

r equi red fbetweke 12Qﬂﬁ|and3@ @0, @etl iruewan atberberabedments the seight aeeraon of

| t ane :
T 2,8 A B AR, s A 58t
2010/ osssgﬁeeamtw@gawsmpmmmmmp rmm;twmndlanm:rcbmrdlw cashef e

exenpl ary antioxidants inclu W t, hout m,t ati
Ut o L, B APt ArBE et B Bl A e s WD s on
as an ant i peigmersagiethie. prEsenMpﬂnaclysmatgemw Iaaa}enassoftemhgq:&mntvbettWem

i mi tat d t Aacid. S [0173] Th
of bi oact | MG A T Bt SRR P RO HEER g b SeRESTRG BNE on

Wil l depens’etwe@ﬁlsb*@aﬁa HBOES,YarRilin bitfer RntReinafs HOSGEhRRpoMIndy5e
desired effect. This anmount can be determ ned by one of ordinary
skill in thedwaee 1091 hend 14076ue experinentation. At a mninum the
anount shoul d be an effective 10 anpunt. Typically, 0.1 w %to 25 wt
% and nore typically 0.2 wt %to 10 wt % of bioactive ingredient is
suf fi c3eentDIACID REACTANT
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[0174] The article of manufacture containing a PGPEA copol yner of the

present invention nmay be a personal care product, where exenpl ary
personal cYPSMI3EPSducts i nclude, without |im tation, W%@?@DUBS’

(mascara, shadow), finger nail polish, facial scrubs, lipstick,
foundati on make-up, costume nake-up, as well as baby oil, make- up
renovers, bath oil, skin noisturizers, sun care products, |ip balm

wat erl ess hand cl eaner, nedicated ointnents, ethnic hair care
products, perfu ol o and ,SURRo T.

copol yners of tﬁé r?ﬁ%assécg?c'fdnwgﬁtqe %R %@595 ?Ie‘a&ge&g‘r&ﬁh d?qﬁaesrtetwo
Pol ymer O gamokyllcdiatiEr gdiupsi af) r@aﬂveP@qu!maren@ a‘wedaﬂ (Inhcrr@r NGhiAIting

Skt ome Setkasicenty i Gt tcshis SafesbE mi! &id R Badelesd faty

COWEF i se abcbgﬁé‘qt b@@ﬁq@n@pi@it%lﬁﬁ@cﬂrnu%eﬁ' ba tﬂ@é eﬁenbfammemsm tmathdueﬁd@d
W t wat er _an wat er-sol u e r O an] C

of suitabld hp@p&f!ﬁ%ﬁ%@ty&%mﬁ% a*yﬂaﬁ%n@m p&i?%%?lé)ﬁl aﬁ%%mg}ﬁ?/g%%

nga Y?)IE cgmh%%m@ad@@hy@ﬂ Wolinvahlion. At iRFs defdiiell aiscU3siOANGE f@waand

e copolyners of the present inveption be u t
a suitabl ePPb’Hwi”ﬁ@t'onf GFaYeJ?SrT{S’I"‘Ed 169%°-9-0 Lb?ofaée?\g’f %&?-}Tg% ?\Fa\“f‘fa
results w |§tor¥§LPr§@Jcﬁ8ﬁe@ﬁérﬁﬁtr%gn§ f&ﬁ?mfa%hODOF Pkdwatier R@@ﬁbll(b@s)
percent of water in tail he preparati on of such

conposi t i oftglp- aftiemheasse. dmc-s Ie]9. \ﬁba@@foﬁéeé@db’smm%%@% i Y
conposihi ORsterdiRY. be found in Document No. | PCOMI00168883D fully
i ncorporated herein by reference, accessed at ww. i p.com where the
copol yners of the present invention nay be used in lieu of, or in

conbi nati on t .
5 [()I;|_75]I In \émddllht I%Jr}%“gﬁ’elg(ﬁ éné@h g%ﬁ;ﬁ/ﬂ( ggtrgé@tgén@qgf\ﬁ%@tﬂ%‘dfm@

copol yner - divasiai atidgmgy| gompnsm@om@@@mf thev dermubh HEPCHR uSBPH rpor
househol d Féq%ﬂb'c%&éuﬁé\gﬂsﬁ Rt Oﬁl?ﬁ'idcﬁjs"lﬁﬁ%fﬁﬂ%'h PBymRAR Rty it DirleH ©

pol i sh, ners/ po ouseho paint stri ers
and i ndéct puisdat, aga pue&rsblyl@E{i mzmunmwty@meq@dm 881

copol yner - G W&'ﬁ%&%éa%gwoﬁuﬂﬁr% invention may al so be used

i n industrital” " products such sterno, lighter,
fire-starters), toilet bow rings, |lubricants/greases, wire rope

| ubricant, fillers, soldering flux, buffing
conpounds, W%E%mr kers, nodeling 15clay, rust preventatives,
printing inks, Ipasamﬂesnorp)hmttegtemlmmreem:;\iﬁltm pesenhdisclosind, thetdidmice.

art | F) clerpit gy & B fR i) efBidla. Bl " AR oL s,

formul ati Oﬂla@'ﬁne?.fha@aimkl aesefullhetein Iﬁaiy hd\lestwomnﬂr%y a@fneagrduiss 83BeatESIn

Pat . Nos. o7 Bgaooh Apri opebrshged gl il iR RS Lbalifrest™

each descr j1g Hehepfeaeniet @yltmfmmumR&NH2Wrelema Bipaig st radetd. or

25[0178] The ge se i nventi on containin

i ngr edi ent BW&? %\%oﬁth a‘&qqp ? R'P a?"F cﬁﬂ??%?ntr tg?eah(g'ﬁ amel‘# didmine
optional i F&rcﬁﬁlit@ﬂiessé@dfeé &wethergeow cmamgwf@me dgigieimeaprdpgiene
facilitate the formation of ﬁ hormscgeneouzgg hange the de |szry
pr oper t i esd@MigeMEHHRFETEMSL ¥ple daming et f‘|y NZpPEINSf Fhe
product, eghaeReldigniabi ity of the product to release active

ingredient, etc. 30 [0179] One suitable optional ingredient is a
colorant. The addition of colorant to a WO

2010/ 033595PCT/ bigghid/ SRdrlnBn 38 sMbH ERaikéd Huahﬁn@ﬁi@yl t@reif&re&ktbmeaém

ot her surface will provide a marker so that the residue o the

wi |1 ba0vi 8s soediaminerie VT fEasenia Gr-dipaynesyafe R %rﬁ%'d“%‘?t &k aoF“
absent the colorant, is clear and transparent, although the
fragranced stick or soft gel of the present invention may be opaque
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[ 0180] When present the colorant is typically needed in only smal
amounts, for exan?__ less than 5 wt. a/o, and often as little of 1
w. %or eVEPOWOBIRF. ois sufficient to inpart a desi rEd/EBPBYETISHN
to the gel. If a nore intense coloration is desired, then the anount
of colorant in the gel nmay be increased. Wen 15coloration is
desired, the colorant should be present in an anbunt effective to
provide the desired coloration. [0181] OQher optional conmponents may
serve to eQH@GﬁF tf\gi pfe%&‘?ﬁéﬂ @Q?uogf ﬁﬁrﬁeetogﬁlalﬁ@fuﬁfof he 2 ﬁé &nd alcofigls

i ngredi ent e, the optiona onen aC| rtate
formation pfesanhmnageqeiuadsnirﬁraeﬁa,lre bet ween t he pol yet her

pol y(est eram de) copol yner gellant and the active ingredient. In
addition, the optional conponent will typically influence the

consi stency of mtmmhon-mndlngamﬂmﬂimmdofmeip:rpsertt deﬁdlrmmmadheierimmaly

properties _to.t For, instance. .in

i ncor po# at PBfidg qr}%oﬁtﬁﬁé ”Fﬂg’dl?%éaﬁyﬁlf?he’fﬁneaqc'%%ﬂ%’fy"?ﬂf\? e@%ﬁf'@e Qﬁ'hmh
honogenei Lﬁasﬁ tHeke is0Rd sheit ickained @ignine i theondactiat hixtureasThve, fin ilstsese
pronot e t

el.iver in |ayer of etotes
absence of eﬁ‘g%‘m‘?&ﬁ/ "‘&H*fe‘ﬂe ﬁ?ﬂe "f”ﬁté'? e doght" tﬁ%}Wsﬁhcﬂ'L CBPé]?gnt
[0182] Thedrahdd, YHETcs- diémmbenswm?&he Vg Biahone pgelle used to prepare
gel l ed 30 conpositions useful as waxes and polishes, and the present
invention provides a nethod of inparting a shiny appearance to a

substrage usi ngrie &NBRIMIMEMA ?fbetd‘y%hc ME ShIE)IHGRBDRE LSRR &5@%9

present invention. Details o reparat|0n Of such %Hymltlo
and the us@lopFs @G'&%WW&P@'V@JMGH%% ¢ SR | EerR! ene oxi

POOND00009BAAR oo HbhdsNBACP QAL Nl o SHAEROE SneDEcRARASE®

t hrough wwwv. e copo nmers sent invention nay
be used lndubhrmesoie %lwmkﬁ@mxppaiaanneaﬁfrumtmuntsrhangmeinacﬁls(sdnmkesed

this d t B || A h
oo ot SeCisth Sk ke Fobe rihcn o it SSVRRTER b
mar - agf vl el g%%&%@ ?é‘ﬁue'UE?ﬂF'?i‘?JuNﬁ@rd ataa@éémueeﬁég @BRkead

substrat es can are using the copolyners of the present
i nvention. These conpositions eXthIt adhesi on to pol yuret hane

t op-coats i 's 10 autonotive finish market.

Sur pri si ngﬁ@%ﬁn%géf%&?‘gﬁs exhi biting these properties can be
generated very Tenpbly(alkyRaebky)ngblvolf asférddtd mrecast"abnbngnag Beewnps 2
or 3 conponents, and not hi n)g itllher t han heat ang( ]rép irri ng
ot or Lo ABGMA(ES 2ok GTBBSMAIEN DHNPL | SiGho o SRS AR et &
and gejo | i fftyprépdaiated K%éﬂﬁylc@l?ﬁip@nél RelybiR uBefis helednisave thedsrmuidiese

conposi tions are easy to nanufacture and 15 make excellent waxes and
polishes for furniture, autonobiles, and other substrates. The wax

and pol i smgmmmwp[m@mymwm ap;, solvent that is gelled by
t he gellant, and optional ingredients. These conposi tions are

preferably hom)geneous i n appearance, creamlike, gel-like or
paste-1 i kewt']é}eﬁoﬁﬁ biid 8 e lﬁaé’pc%ehilw s@l@@tbtl af deehSHQEhEAKBTSHY f BRSS.
A paste form of e conposition _may ncl ude an aliphatic sol vent ,

whi | e 2n dmsittlo ang rinl (PHW')chﬁ?dﬁteQPE)H‘"ﬁ%?"%%rablryeiﬁa{?%ﬂ 2 gpd more
l'iquid/cr %?E?e?éb% Loal ANRat thBSIES! W%c@ra?rm?éclgﬁ{t@hﬁrrhéﬂ&tfioo to about

noncrystal I ne structure (trans arent for excellent filmformation
and even (49@bt Blitablg pelyes @arneﬁam Peapafing rasingef toe psepepbipdetipndnsiude v

stabl e andd.nqgl Wé/tréteﬁagené ygﬁ§<$i% cﬁar\rnbecefr'éegrogwene’Hl%&mﬁiﬂ e fchra-

Ionglastlng I'mintegrit copol
conposi t i dndylenet hglyodd, hgett olhighiet mcliitﬂulart yweighte xpol¥ethyians eglycol)s,

bead ) v GRURERAEE BvEKys HafRYEReS B0 AN b e SRR ZRE o

may be usquoopytenmoapegigcaleblyadrs80conposi t| ons useful as fire lighting
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30 [0185] The copolymers of the present invention may be used to
prepare gelled WO 2010/ 033595PCT/ US2009/ 057159 conposi tions usef ul
for removi W§ 2Y4BPHs from coated surfaces. Details of REUS2009/057159
preparation of such conpositions, and the use of such conpositions,
are found in Docurment No. |PCOMDO0005738D, fully incorporated herein
by reference and accessed at www. i p.com where the copolyners of the
present invention may be 5 used in lieu of, or in conbination wth,
the gellants disclosed in this docunent. Sinply stated, organic
coatings may be renoved fromtheir substrates by treating the coated
substrat e WM@ROFUHITIONALRIEACTANDI vent, where the gellant is, or

| ncl udes, the copol yBREALiP BRAREEF ARt I Nucd Herdif AATRY Cho PAHN!
may be stripped ffomnetal, wood, etc. by e process of conhtacting
t he pai nt wdnibasidlMogebmizg, composiicotmh horneszmbodimentuthegnenaienaiional

or ccent 5t nouVieg S @ BRREERYL BBrthkshd AF sERRAIIFReNg) rioBpmine

sol vent fr ofhelfernggh: i s able to diffuse between the coating and the
under | yi ng substrate, thereby dissolving and/or | oosening the coating
so that the process of renoving the gel also renoves sonme or all of

t he coati ng-CHE) BH(RLHFOCHIBPIOHIRL)ODR; of gel | ed organi c sol vent may
be needed to conpletely renove the coating. A gel is particularly
advant ageous when the coated surface is vertically positioned because

tﬂe ge:lovv! : : r ewhéeir ZN8IHY oﬁQW,WEarQDR% etk mfdilefsemfentlgrséleamdomol@mg y
the gel will retain contact wit surface for as | ong as desired.
20 [0186] MFENgRIOf b ot hﬁﬂ@urgé‘{zgﬁéaaﬁ F’tsr‘fé'”idﬁ‘a%'ﬁfﬁnhhs%ﬁ@eﬂg“’m &
prepared by.cay ahadCACRGRRA Tl HiBdera® degréfehaty Beledsn Wahdh rore
suitable I'iquid and heating these materials with Etirfi ng until a
uni f or m ni REERTEDIe3YISUEN tly%owecfsmnﬁ@! PRHECHAN VRSB I r?ma%té%‘:trewg Gel
or stick-1 LKsuteomsd. SfnesHeYemEatiment, (Y RoR&LhitR N8Rt RGINEBE RN Mehoam@ine
al so be included and present in the_m xture. [0187] Non-limting

enbodi ment polgéthiehe sdeis c laes UEFFAMINE®| Udt20Z0e dbalystherentiot owi napother
exanples. in the foll ow ng_exa

[ |l es, chem cals were of reagent grade
unl ess not 8Ebgdimahi the m ”'%é‘gga'()tﬁ’frﬁ'f‘ﬂié’ﬂ'sf?mﬁ”@@ ?l(ﬁoye?‘g%[pﬁaﬁﬁ as
h . 30 /

EXANPLES. EZARI L T oa oncaro PEUEA nal aaed PRI e popens may

be divided into classes and types (sub-cl asses) according to the
reaction conpo ntgei apd areﬁgﬁn ral.ly distinct from onﬁ a%ol'%he[:r
based on the fo rm HEORQEAHTXAIC U TR A P19NG TOIRSH'S M'Y9 Rg
exanpl es o&ingRNBABEMIS dcidgroah] L&, hengle eseus oPHeEAsucmy -BBOO0H. The
manuf actured. 10The present PGPEAs have @ee g‘i vi ded .helr eininto
non- 1 i mit i KgMcIMROAEIRE ef§H dQ aNQgaRis {8¥e/e J8ving g Big'e 3YIng, HREP:
PGPEtAf, ar e\ghbtézﬂqéo@%agi Qfrodp sy awd \@/lv FﬁmdryZ)ar @tea?ﬁddcrjj( d?ﬁﬂ?EAgpel yerear s
are those based on : ) respect to Cd as

t hese generBPTGRIGAEGL feferEriA 2y CFpafe E!ﬂll%‘f?eﬁ?‘.’mq}‘?e S@@% ﬁﬁi}oﬂﬁ%)
necessary pmyuprder to achieve the target softening point.
Non-limting exanples of different types of Cass | PGPEAs include:
Class B5 Type A Diner, EDA + PGDO, no specific terminator dass I,
Type B. Di fty) EBfle Rsiiier Bkanbed &Iy 2 ReRndfians fodctarlype &

Di mer, EDA + , term nated by a PGVO O course._ it should be
ol ear’ to omenosarbgRi aaid taingr thet stEciaEIRECORN. BRPER B its olclRY

types may icreadRf BY AdALNoaRsaid 1:B8RbiskP MAREMGiondiOfeRidHIDkea it
shoul d be ?:ﬁaér tor@’dne of ski 'l in the aFt ?Pt hat if it is established
that a monoamine of the structure R—NH:. As used herein, "alkyl" refers to a

30 hydrocarbyl monovalent radical containing only single bonds, while "alkenyl” and

"alkynyl” are hydrocarbyl monovalent radicals containing at least one C=C double
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25 certain polynmer containing, for exanple, (dimer+EDA+ PCDO) is a
useful gellant and a polynmer nade from for exanple,

(di mer +EDAWPRGBAP3IS a good gell ant, then any nixture ORCHYEE/057159
conponents, that is (di ner+EDA+PGDO+PACDA) may al so produce a useful
gel l ant. 30As categorized herein, the Cass Il PGPEA polyners are

t hose based on CHDA. Generally the Cass Il PGPEAs wll not contain
EDA due to the fact that nost |ower diamnes formsalts with CHDA
which in tuyrn nage t he reactjon WO 201ﬁ (?3 95PCT/ US2Q09/ 0575‘;}9 i
mi xture i nOPREERBIE SR TP, SFREGRE G RESEE Y TRRCPEREYS

verK Ibow ( egtﬁ@mﬁm@@emhtrea@ecﬁmmtmléeinﬁq tpohmnegurmeseeagaﬁoraof
prohi bitive sof teni n oi nt Cener a in order to obtajp the
Feat rod SoftbAsHRBTNATER gbane: tiosch Provari) bR anpSher BrOPheHke
such as, fepp&ymEPkém béEbniv b Idy400. Such pol yners do not require
dimer acid in the structure, but 1ts presence |owers the softening

poi nt afd increases the resin's hydrophobic character thus affecting

gel ation p@cnfseko Pritirhel réﬁamarélsdof ﬁtl‘lﬁ&zarb&tyﬂc lb%ﬁifsutu.tam%gmsemér@mal
conponent limting exanples of C ass PGPEA types are_as

fol | ows: Cinglislel wathcwtdémm Iomﬂm ¢hain r%ialyaticmmh@ed?:neatw&d fatly

FDirC]n\)Anzci:} g; Sa@ti@?é _Iql 'wher ¥i?|eREfs a??@ﬁzl 'y %%A%%HD% Wﬁél@'ﬁj Rbﬁé

Previ ous w@lklen!dyort ﬁ&ﬁypylbs%mm esemplary éh@ﬁtcbamaa@éﬁé@ aqarlgpxyééuatcld@e
effect 19n grldb! ARnaR Eﬁat‘%%eﬂ.ﬁ Gi6siE! dndPbuth E%@Ebr\ghﬁehéhé?@%] ot

content of "a pol yner. Int present exanpl es
| east 25 wtsameateti frttynagids inslude, whwtmmonom!ermmgrmman@mIeu(cf or

exanpl e, P IOk teWRE eﬁb?tggﬁ%eg'a@ﬂglﬁ Béhé(r%&‘d! ec%?ocerlc cgrr(ﬁ\é' ded

bel ow are s tures for ed mti
non-limti n@ntanasacuds and ekemptaeEuesatwet@Ufaubeves IerJdesefdhméﬂimltﬁtlort,he

o e Le bl iR AR o RIS B OO

sé peci }‘ ME:) te«gds ratvarious\ed@0dry| @335{95Bﬁﬁdﬁﬂ@ﬂ@i@ﬁﬂﬁ@noﬁubwmpb@ne
P

acd. yar goin ot T WABKE RelsPlb o e BH o QBRI eldhE RercBht

pol y(al kyl amteexer) muooe eteferablyAip=tc0abaut ﬁ?taetgat A¢rcentr bbihestactioghhixtlrai n
or branched a J = 20, such that the ratio

iety if = NH; d
of (-0 ro- et BorT Rebedvioer § e P BlvEr®el ) Tope B oi mer, EDA +
PCGDO, term nated by a PAOVA ( PAOVA term nated PGPEA (PAOVATPGPEA) ) \

20  [0139] Non-limiting examples of monoalcohols are the monoamines as described
above wherein the terminal amine group is replaced with a hydroxyl group, and
the monocarboxylic acid groups as described above wherein the terminal

carboxylic acid group has been reduced to a primary alcohol group.

25  [0140] When monofunctional reactant is present in a polyamide-forming reaction
mixture, the amount of monofunctional reactant may be selected in view of the
preferred molecular weight of the product polyamide. The molecular weight
decreases as the amount of monofunctional reactant in the reaction mixture
increases. In various aspects, the monofunctional reactants coniributes, less

30 than 5%, or less than 10%, or less than 15%, or less than 20%, or less than 25%,
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15 where: Rl =polynerized fatty acid, hydrogenated or

non- hydrogenated; Z =0 or NH, R2 = poI y(al kyl eneoxy) moiety if Z = 0O;
or R2 = 2-WO WHVEINSst r ai ght chain or branched al kyl nof(E{S2p§/ 057139
NH, 20n =20, such that the ratio of (-0-R2-0-) to (-NHR2-NH) is 3
to 1; x =ethylene oxide (EO) groups; y = ethylene oxide (EO) groups
where R3 = H, or y = propylene oxide (PO groups where R3 = CH3; and
R3 = Hfor (EO), or CH3 for (PO 25 Cass I, Type C. D ner, FDA+

Re20 L1l agPOD LB e {87550, LPRTEFTER o o

Rl =pol yrrerpommlcﬂeatdrmlr@aedctahtysdm trgepudyardideforming tepdioyeindured;, 57 =

or NHi R2 = poly(al kyl eneoxy) noiety if Z =0; or RR = 2-12 carbon
straight chain or branched alkyl noiety if Z = NH, n = 20, such that
the rati o GREAGNORREONDITONS NH-R2-NH) is 3 to 1; and x = 15 10

TR T AR o St SR TR CE
--------- , G8herally- the rasins of .the , pr&8bnt . disclosure , arB2prepared” in. a. one-step R1
procedure by charging the reactanis (one or more diacid, a diamine, polyol
(poly(alkylene glycol), and optional monofunctional terminator (including co-
diacid and co-diamine, if present) to a vessel, for example a glass vessel, and
10  heating the reaction mixture smoothly with agitation and under a gentle stream of
dry nitrogen to about 200-220°C. Nitrogen flow may be increased to aid in water
removal. The reaction flask may be fitted with a thermocouple probe, nitrogen
inlet, and maghetic stir bar. The flask may have a vapor outlet leading to a
moisture trap and exiting to the back of a fume hood. The flask may be covered
15 with aluminum foil or an insulating fiberglass pad. Because one or more of the
reactants may be a solid at room temperature, it may be convenient o combine
each of the ingredients at a slightly elevated temperature, and then form a
homogenous mixture prior to heating the reaction mixture to a temperature
sufficient to cause reaction between the components. Reaction progress may be
20  conveniently monitored by periodically measuring the acid and/or amine number
of the product mixture. Generally, water generated during this heating period is
condensed and removed. Samples may be taken periodically to monitor the
progress of the reaction. After a total of about 10-24 hours at this elevated
temperature the reaction mixture may be cooled to about 140-160°C and poured.
25  Properties, including softening point, acid number, amine number, and molecular
weight may then be assayed/measured. Generally, the reactions conditions
result in a copolymer having satisfactory acid and amine numbers wherein each
number is typically less than 20, though the numbers may each be less than 15

in some embodiments. In other embodiments, the amine number may be less

30 than 10.
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NH; 20R3 = polynerized fatty acid, hydrogenated or non-hydrogenat ed;
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pol ymeri zed fatty acid to CHDAis 5 to 1 or greater; and n = 20, such
that the ratio of (-0-R2-0-) to (-NHR2-NH) is 3 to 1 25 Cass 11,
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t er ni nat edthedPEA TERCADTRERNER]. W|th CHDA) 00R1 H3Gi x,
10
The reaction mixture may comprise a catalyst that accelerates ester

and/or amide formation. Thus, mineral acid such as phosphoric acid, or tin salts
such as dibutyltin oxide, may be present during the reaction. In addition, it is
preferred to remove water from the reaction mixture as it is formed upon amide
15 and ester formation. This may be accomplished by maintaining a vacuum on the

reacting mixture.

Generally, it is desired that the stoichiometry of the reactants be controlled
during preparation of these resins. It is preferred that the equivalents of
20 carboxylic aid are substantially equal to the combined equivalents of hydroxyl-

and amine-functional components.

The PGPEA polymers of the present disclosure may be used as gelling

agents, also known as structuring agents, thickeners, rheological modifiers, or

25  thixotropic agents. That is, the combination of a PGPEA polymer of the
disclosure with a liquid results in the formation of a gel. For exampie, in one
aspect the polyalkylene glycol-based poly(ester-amide) copclymer is a gelling
agent for liquid esters such as methyl soyate, glycol ethers such as dipropylene
glycol monomethyl ether, hydroxy-substituted esters such as ethyl lactate. In

30 another aspect, the polyalkylene glycol-based poly(ester-amide) copolymer is a
gelling agent for polyesters such as dibutyl adipate. Gelation tests are known in
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Infx 25 where: Si = polynerized fatty acid, hydrogenated or

non- hydr ogenat ed; Z 0 or NH, WO 2010/ 033595PCT/ US2009/ 057159 R2 =
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or branched al kyl moiety if Z NH, R3 = polynerized fatty acid,
hydrogenat ed or non-hydrogenat ed; or R3 = cycl ohexane

di carboxylic acid, such that the rati o of polynerized 5fatty acid to
CHDA is 5 to 1 or greater; n = 20, such that the ratio of (-0-R2-0-)
to (-NH R2;
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The present disclosure further provides compositions comprising PGPEA
polymer of the present disclosure and a compound or mixture of compounds,
where the compound or mixture of compounds is a liquid at room temperature in

10 neat form. The present compositions may be fluid at elevated temperatures and
in the form of a gel at a lower temperature, for example, at room temperature,
The compound(s) may comprise a functional group, e.g., an ester, alcohol,
aromatic ring, ether, halogen, carbonate and/or sulfoxide. The compositions may
comprise any one or more additional component generally referred to as an

15 “active component’ which provides or enhances the function of the composition.

The present disclosure further provides compositions wherein the
composition is a homogeneous mixture of a resin of the disclosure and a liquid.
Generally the present compositions are clear solutions at an elevated

20 temperature, that is a temperature greater than the gel temperature, and a clear
or nearly clear gel at a temperature below the gel temperature, most desirably, at
ambient temperature. Generally the gels of the present disclosure are firm to soft
solids, depending on the concentration of the PGPEA gellant that is dissolved in
the liquid. The liquid may be aqueous or anhydrous, high in polarity or low in

25 polarity, depending on the exact composition of the poly(ester-amide) which itself
can be made to be compatible with either high-medium- or low polarity liquids.
By “liquids” is meant any mixture of substances, including solids dissolved in
liquids, such that the composition is fluid at use temperature, commonly. room
temperature or about 20-25°C.

30
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pol ypr opyl ene glycol (PPGQ, is utiljzed as the PGDO, .then the
cooled mixiure (i.e., the composition) generally remains homogeneous. In a
preferred embodiment, the inventive composition is a gel. In one embodiment,
the cooled mixture remains transparent but may in some cases become

10 translucent, hazy, or creamy-white in appearance.

The polymers of the present disclosure may be combined with moderately
polar liquids and in other cases with highly polar organic liquids. In still other
cases, polymers of the disclosure may be blended with a mixed blend of a highly

15 polar organic liquid and water. Depending on their exact composition,
particularly the nature of the poly(alkyleneoxy) moieties, the present resins may
be combined with liquids ranging in polarity from esters and aromatic oils to
glycols and aqueous solutions of glycols. The present PGPEA resins are suitable
for use in a variety of applications including but not limited to gelling fragrance

20 oils (perfumes, essential oils), emollient oils for cosmetic and personal care
formulations (all manner of ester-containing substances), surfactants (also called
amphiphilic compounds) for producing water-in-oil and oil-in-water emulsions and

dispersions, and solvents for paint stripper formulations.

25 The liquids suitable for use in the present compositions and gels may be
any such liquids known in the art. Useful liquids may range in polarity from
esters and aromatic oils to glycols and aqueous solutions of glycols. Non-limiting
examples of suitable liguids include fragrance oils, perfumes, essential oils,
emoillient oils such as those used in cosmetic andfor personal care formulations,

30  amphiphilic compounds (surfactants) for producing water-in-oil and oil-in-water

emulsions and dispersions, and solvents for paint stripper formulations.
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15 resulting polyner generally is hydrophobic. Four exanples of

hydr ophobic Cass | and Cass Il PGPEAs 'were produced and their
conposi ti o8 2AHP3pPdperti es are provided in Table 3. ERH/BRPINETE
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points and rel atively high nolecul ar weights. WO
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such as the ethylene glycol or propylene di-n-alkyl ethers and the like and the

many ethoxylated linear alcohols and phenols that make up the family of

15  amphiphilic compounds called non-ionic surfactants.

Even another non-limiting class of liguids suitable for use herein for
forming compositions and gels of the disclosure is alcohols, such as but not
limited to ether-alcohols, ester-alcohols, and polyols such as propylene glycol,

20 diethylene glycol, dipropylene glycol monomethly ether, and polypropylene
glycols. These alcohols can be gelled in combination with water.

The present disclosure further provides products and articles comprising a

PGPEA polymer, PGPEA composition, or PGPEA gel of the disclosure. The

25 polymers, gels and compositions of the present invention may be formulated into
any of a variety of products and articles of manufacture known in the art. Such
products and articles of manufacture include products and articles directed to
areas of use including but not limited to surface care, air care, and personal care,

and include products such as but not limited to personal care products, medical

30 products, household products, paint strippers, air fresheners, medicament

applicators, polishes, and the like which are generally in a gel or thickened state.
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Non-limiting examples include: personal care products such as, but not limited to,
cosmetics, mascaras, eye shadow, eye-liner, make-up, lipstick, foundation,
5 make-up removers, bath oils, skin moisturizers, sunscreen in cream and lotion
forms, lip balms, waterless hand cleaner, medicated ointments, medicament
applicators, water-based gels, water-based emulsions, water-based creams,
water-based lotions, ethnic hair products and perfume gels; household products
such as, but not limited to, automobile wax/polish, candles, furniture polish, metal
10  cleaners/polishes, household cleaners, paint strippers, insect repellants,
insecticides, air fresheners, polishes, and the like which are generally in a gel or
thickened state. The polymers, compositions and gels of the present disclosure
are also suitable for use in, for example, lubricants, hard surface cleaners, inks,

corrosion inhibitors, and other products that may benefit from gel-like character.

15

_ The products and articles of the disclosure may further comprise one or
more active ingredient. In one non-limiting embodiment, the product may emit or
otherwise makes available to its surrounding environment one or more active
ingredient. Non-limiting illustrative active ingredients include fragrance materials,
20 insecticides, insect-repellent and bioactive ingredients. In another embodiment,
the active ingredient may be active while remaining within the gel. Non-limiting
examples of such active ingredients include colorant and sunscreen. Non-
limiting examples of such products include but are not limited to air fresheners,
fragrance sticks, fragranced soft gels, insect repellents, insecticides, color-

25  delivery compositions, sunscreens and other dermatological compositions, and

the like.

[0156] Thus, the present invention provides a composition comprising a PGPEA
polymer as described herein, and a compound or mixture of compounds, where
30 the compound or mixture is a liquid at room temperature in neat form. This

composition will typically be fluid at elevated temperature, and will typically be a
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gel at room temperature. In one aspect, the compound has a functional group,
i.e., the compound is not simply a hydrocarbon. In some embodiments, the
functional group is ester, or an ether, or a halogen, or a carbonate, or a sulfoxide.
Mixtures that may be gelled may comprise one or any combination of these
5 compounds and functional groups. Specific compounds and class of compounds
that may be gelled by the PGPEA copolymers of the invention are described
next, however, it should be appreciated that the copclymers described herein are

capable of gelling a wide range of organic liguids and blends of organic liquids.

10 [0157] In one embodiment, the organic liquids suitable for gelation by the present
PGPEA polymers are polar in nature. As used herein, "organic” refers to a
chemical component containing at least one carbon atom. A polar liquid is one
exhibiting dominant structural moieties of induced positive and negative charge
(e.g., methanol), while a nonpolar liquid is one wherein the molecular structure is

15 devoid of regions having induced positive and negative charge (e.g., carbon
tetrachloride). Exemplary organic liquids suitable for gelation by the copolymers
of the present invention include, without limitation, alcohols such as ethanol and
propylene glycol; stripping solvents such as dimethyl sulfoxide (i.e., DMSO), N-
methylpyrrolidinone (i.e., NMP), various terpenes and various ketones; epoxies

20 such as EPON.TM. 828 (Resolution Performance Products, Houston, Tex.); and
polymerizable monomers including alkyl acrylates, polyacrylates and styrene

resin solutions.

[0158] Ester-containing compounds are another class of liguids suitable for
25 gelation by the copolymers of the present invention. An ester-containing
compound will include the structural formula —-C(=Q)0O--, and preferably includes
the structural formula --C(=0)--0--R.sup.B where R.sup.6 is selected from Gy
hydrocarbyl groups. Such esters may be monofunctional esters (i.e., have a
single ester moiety) or may be polyfunctional (i.e., have more than one ester
30 group). Suitable esters include, but are not limited to, the reaction products of Cs.

,4 monoalcohols with C.22 monocarboxylic acids, where the carbon atoms may
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be arranged in a linear, branched andfor cyclic fashion, and unsaturation may
optionally be present between carbon atoms. Preferably, the ester has at least
about 18 carbon atoms. Examples include, but are not limited to, fatty acid esters
such as methyl oleate, methyl lincleate and mixtures containing methyl oleate
and methyl linoleate such as methyl soyate or other vegetable oil methyl esters,
isopropyl isostearate, n-propyl myristate, isopropyl myristate, n-propyl palmitate
and isopropyl palmitate. Other suitable esters include alkyl benzoates such as
FINSOLV.TM. EB and FINNSOL.TM. TN, alky! salicylates such as methyl
salicylate (also known as oil of wintergreen), phthalates such as dioctyl phthalate,
glycerol and propylene glycol esters of fatty acids, such as the so-called
polyglycerol fatty acid esters (e.g., esters suitable for use in cosmetic
formulations, such as glyceryl monostearate) and  triglycerides.

[0159] Poly(alkyleneoxy)ethers are another class of liquids suitable for gelation
by the copolymers of the present invention. Suitable poly(alkyleneoxy)ethers
include, without iimitation, polyethylene glycol; polypropylene glycol;
DOWANOL.TM. EPH ethylene glycol monophenyl ether and DOWANOL.TM.
DPM dipropylene glycol monomethyl ether (available from Dow Chemical,
Midland, Mich. USA); surfactants such as TERGITOL.TM. NP-4 and
TRITON.TM. X-100 (both available from Union Carbide), SURFONIC.TM. 40,
SURFONIC.TM. DNP-100, and SURFONIC.TM. N60 (all available from
Huntsman Chemicals, Houston, Tex.), and polyoxyethylene monclaurate
(marketed as GLYCOSPERSE.TM. L20 by Lonza, Inc., Fair Lawn, N.J.).
Especially suitable are surfactants useful in preparing cosmetics and having an
HLB number greater than 4 and less than 20, preferably 6-16. Such surfactants

are well known in the art.

[0162] In one embodiment. the active ingredient may be a fragrance material.
Suitable fragrance materials include fine perfumes and commodity fragrance
materials. Because almost all fragrance materials are at least moderately polar

organic liquids, having functional groups such as alcohols, ethers, ketones and
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esters, a large number of suitable fragrance materials known to one of ordinary
skill in the art may be gelled by the copolymers of the present invention. The
fragrance-containing compositions of the present invention provide for controlling
the shape and release of fragrance, i.e., providing the fragrance in the form of a
solid gel with a steady release of fragrance which lasts for a long time. When the
fragrance material is a fine fragrance, the gelled composition is preferably in the
form of a stick, which can be rubbed onto a surface to provide a layer of
fragrance-releasing material. Such a composition will be referred to herein as a
fragrance stick. Alternatively, the gelled composition may be a "soft gel" by which
is meant a composition of gelatin-like consistency. A soft gel does not typically
hold its structure under stress, and thus is preferably contained within a jar or the
like. A soft gel may be applied to the skin or other surface by immersing a finger
into the gel and then rubbing the residue from the finger onto another area of the
skin. The term “fine fragrance” generally refers to fragrances that are used in fine
(e.g., expensive) perfumes. Alternatively, the gelled composition may be an
attractively or usefully shaped object that holds its shape or shrinks slightly while
the fragrance is released. Such as composition will be referred to herein as an air
freshener since it is useful in fragrancing or “freshening” a room, closet,

automobile or other enclosed space.

[0163] In a typical fragranced stick, air freshener or soft gel of the invention, the
fine fragrance is present at a concentration within the range of about 1-70 wt. %
of the composition, and preferably constitutes about 2-25 wt. % of the
composition. The copolymer is typically present at a concentration within the
range of about 5-50 wt. % of the composition, and is preferably present within the
range of about 10-20 wt. %. Greater or lesser amounts of these ingredients may
be present, depending on the desired consistency of the stick and the
compatibility of the fragrance with the copolymer. In general, the gel structure
becomes firmer as the concentration of polyether poly(ester-amide) block
copolymer increases in the fragrance stick, air freshener, or soft gel and all of

these can adopt a "stick" type consistency, which refers to a very firm, even free-
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standing, gel. The combination of polyether poly(ester-amide) block copolymer
and fragrance can afford a clear or transparent structure. Such a transparent
structure may increase the aesthetic appeal and application areas of the stick,

freshener and gel in the marketplace.

[0164] The above articles of this invention are prepared froam components that
include a PGPEA polymer as described herein. A typical inventive air freshener,
fragrance stick or fragrance gel contains polyether poly(ester-amide) copolymer
in a concentration range of about 5-60 wt. %, and fragrance in a concentration
10 range of about 1-70, where these weight percent values are based on the total
weight of the article. The amounts of polyether poly{ester-amide) copolymer and
fragrance present in the air freshener can be varied outside these typical ranges,
and still provide a useful product. The precise amounts of polyether poly(ester-
amide) copolymer and fragrance to be used in preparing an article will depend on
15 the qualities of the particular poiyether poly(ester-amide) copolymer. Typically, a
high fragrance content is desirable in, for example, an air freshener because
such an air freshener may potentially have a longer useful lifetime. It is usually
advantageous to include a colorant, typically a dye, in the article to present an
attractive appearance. Colorant levels are typically low on a weight basis, in the

20 range of 0.05% to 2%.

[0165] Another active ingredient that may be incorporated into a gel andfor
product of the invention is an anti-insect chemical. The term “anti-insect
chemical" is intended to encompass materials that are toxic, repugnant or
25  attractive to an insect. The gel containing the anti-insect chemical preferably has
the consistency of a stick, or at least a firm gel, and will be referred to herein for
convenience as an insect stick. The insect stick of the invention may be used to
impart an anti-insect residue. in the form of a thin film, to a surface. Such a
residue may be placed onto the surface of a cupboard, for example, in order to
30  kill andfor repe! insects from the cupboard. Alternatively, the thin film may be

appiied to the skin, to repel insects such as mosquitoes from the skin.
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[0166] In a typical insect stick of the invention, the polyether poly(ester-
amide)copolymer content will range from about 5-60 wt. % of the stick, and
preferably ranges from about 10-50 wt. %. The content of anti-insect chemical
5 will typically range from 0.1-30 wt. %. The amount of anti-insect chemical to be
used in the insect stick will depend on the potency of the anti-insect chemical, as
well as its compatibility with the polyether poly(ester-amide) copolymer. Suitable
anti-insect chemicals include boric acid, synthetic pyrethroid, D-empenthrin and
DEET. Other anti-insect chemicals as known in the art may also or alternatively
10 be incorporated into the gel of the invention. One such chemical is referred to as
a pheromone. Such a material can influence the behavior of an insect and thus
be used to control its population. A pheromone can, for example, attract an insect

to an area where it causes no damage or can be trapped.

15 [0167] The following is a list of chemicals that may be included in a formulation
containing polyether poly(ester-amide) copolymer of the present invention, where
release of the chemical into the environment will affect the behavior of insects: E
or Z-13-octadecenyl acetate, E or Z-11-hexadecenal; E or Z-9-hexadecenal;
hexadecanal; E or Z-11 hexadecenyl acetate; E or Z-9-hexadeceny! acetate; E or

20 Z-11-tetradecenal; E or Z-9-tetradecenal; tetradecanal; E or Z-11-tetradecenyl
acetate; E or Z-9-tetradecenyl acetate; E or Z-7-tetradecenyl acetate; E or Z-5-
tetradecenyl acetate; E or Z-4-tridecenyl acetate; E or Z-9-dodeceny| acetate; E
or Z-8 dodecenyl acetate; E or Z-5-dodecenyl acetate; dodecenyl acetate; 11-
dodecenyl acetate; dodecyl acetate; E or Z-7-decenyl acetate; E or Z-5-decenyl

25 acetate: E or Z-3-decenyl acetate; Z or E, Z or E 3,13-octadecadienyl acetate; £
or E, Z or E 2,13-octadecdienyl acetate; Z, Z or E-7,11-hexadecadienyl acetate;
Z, E 9,12-tetradecadienyl acetate; E, E-8,10-dodecadienyl acetate; Z, E 6,8-
heneicosadien-11-one: E. E 7.9-heneicosadien-11-one. Z-6-henicosen-11-one;
7.8-epoxy-2-methyloctadecane; 2-methyl-7-octadecene, 7,8-epoxyoctadecane,

30 Z,7,2-1,3,8,9-nonadecatetraene; 5,11-dimethylheptadecane; 2,5-
dimethytheptadecane;  6-ethyl-2,3-dihydro-2-methyl-4H-pyran-4-one;  methyl
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jasmonate; alpha-pinene; beta-pinene; terpinolene; limonene; 3-carene; p-
cymene; heptane; ethyl crotonate; myrcene; camphene; camphor; cineol; alpha-
cubebene; allyl anisole; undecanal; nonanal; heptanal; E-2-hexenal, E-3-hexenal;
hexanal; verbenene; verbenone; verbenol; 3-methyl-2-cyclohexenone; 3-methyl-
5 3-cyclohexenone; frontalin; exo and endo brevicomin; lineatin, multistriatin;
chalcogran; 7-methyl-1,8-dioxaspiro{4,5-decane, 4,8-dimethyl-4(E),8(E}-
decadienolide; 11-methyl-3(Z)-undecenclide; Z-3-dodecen-11-olide; Z,2-3,6-
dodecen-11-olide; Z-5-tetradecen-13-olide; Z,Z-5,8-tetradecen-13-olide; Z-14-
methyl-8-hexadecenal;  4,8-dimethyldecanal; gamma-caprolactone;  hexyl
10 acelate; E-2-hexenyl acetate; butyl-2-methylbutanoate; propylhexanoate;
hexylpropanoate; butylhexanoate; hexylbutanoate; butyl butyrate; E-
crotylbutyrate; Z-9-tricosene; methyl eugenol; alpha-ionone-4-{p-hydroxyphenyl)-
2-butanone acetate; E-beta-farnasene; nepetalactone; 3-methyl-6-isopropenyl-9-
decenyl acetate; Z-3-methyl-6-isopropenyl-3,9-decadienyl acetate; E or Z-3,7-
15 dimethyl-2,7-octadecadienyl propionate; 2,6-dimethyl-1,5-heptadien-3-ol acetate,
Z-2,2-dimethyl-3-isopropenylcyclobutanemethanol  acetate; E-6-isopropyl-3,9-
dimethyl-5,8-decadienyl acetate; Z-5-(1-decenyl)dihydro-2(3H)-furanone; 2-
phenethylpropionate; 3-methylene-7-methyl-7-octenyl propionate; 3,11-dimethyl-
2-nonacosanone; 8-methylene-5-(1-methylethyl)spiro(11-oxabicyclo)8.1.0-
20 undecene—2,2—oxir§— n-3-one; 2-propylthietane; 3-propyl-1,2-dithiolane; 3,3-
dimethyi-1,2-dithiolane; 2,2-dimethylthietane; E or Z-2,4,5-trimethylthiazoline; 2-
sec-butyl-2-thiazoline; and isopentenyl methyl sulfide. Specific pheromones
include the following: 8-methyl-2-decyl-propionate; 14-methyl-1-octadecene; 9-
tricosense; tridecenyl acetate; dodecyl acetate; dodecenyl acetate; tetradecenyl
25 acetate; tetradecadienyl acetate; hexadecenyl acetate; hexadecadieny! acetate;
hexadecatrienyl acetate; octadecenyl acetate; dodecadienyl acefate;
octadecadieny! acetate; Z,E-9,12-tetradecadiene-1-ol; hexadecenal;
octadecenal; acetophenone; amyl acetate; isoamyl acetate; vanillin; or a

flavorant selected from coffee, fennel and cinnamon flavor.

[0168] Other active ingredients that may be included in an article of manufacture
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of the present invention functions primarily while being maintained within the gel.
Examples of such active ingredients include colorant and sunscreen. When the
active ingredient is a colorant, then the product may be used to impart desired
coloration to a surface, and/or to hide underlying and undesirable coloration. The
active agent may be a sunscreen, where suitable sunscreens include, without
limitation, PABA, ethylhexyl p-methoxycinnamate, oxybenzone, 2-ethylhexyl
salicylate, octylsalicylate, and metal oxide such as zinc oxide and titanium oxide.
The zinc oxide and titanium oxide scatter light so that less light hits the

underlying skin.

[(0169] Another active ingredient that may be included in an article of manufacture
of the present invention is a bioactive compound. As used herein, a bioactive
compound acts on a biological system to produce a desirable result. In a
preferred embodiment, the bioactive compound may be applied to the skin of a
person, to have a desirable effect on the person. The gel of the present invention
thus can serve as a carrier for delivering the bioactive compound to the biological
system, and/or as a means to hold the bioactive compound at a site to which it
has been delivered, andfor as a repository of bioactive compound which provides
for the controlled release of the bicactive compound to the system. The amount
of this type of active ingredient to incorporate into the composition will depend on
the desired effect, and such an amount can be readily determined by one of
ordinary skill in the art without undue experimentation. At a minimum, the amount
should be an effective amount. Typically, 0.1-25 wt. %, and more typically 0.5-10
wt % of the active ingredient is sufficient, where the wt. % value is based on the

entire weight of the composition.

[0170] The bioactive compound may be cosmetic/dermatological agent that
produces a desirable result on the host when applied to the host's skin.
Exemplary desirable results include, without limitation, anti-fungal activity,
hemorrhoid treatment, anti-itching treatment, wart removal or reduction, antibiotic

activity, anti-wrinkiing, and analgesic effects. Suitable cosmetic/dermatological
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agents include, without limitation, acetylsalicylic acid, acyclovir, 6-[3-(1-
adamantyl)-4-methoxyphenyl]-2-naphthoic acid, amphotericin B, ascorbic acid,
benzoy! peroxide, betamethasone valerate, chloroxylenol, citric acid, clindamycin
phosphate, clobetasol propionate, clotrimazole, cyproheptadine, diclofenac,
diphenylhydramine hydrochloride, econazole, erythromycin, estradiol, glycolic
acid, glycyrrhetinic acid, hydrocortisone, hydroquinone, ibuprofen, ketoconazole,
kojic acid, lactic acid, lidocaine hydrochloride, metronidazole, miconazole,
miconazole nitrate, octopirox, 5-n-octanoylsalicylic acid, paracetamol, pramoxine
hydrochloride, progesterone, retinoic acid, retinol, salicylic acid, superoxide
dismutases, terbinafine, thenaldine, tocopherol, tolnaftate, trimeprazine, 1,8,10-

tripropionyl-8-anthrone, undecylenate, and vitamin D.

[0171] The bioactive agent may be function as a topical analgesic, where
exemplary fopical analgesics include, without limitation, camphor, capsicin,
menthol, methyl salicylate, and trolamine salicylate. The bioactive agent may
function as an anti-fungal agent, where exemplary anti-fungal agents include,
without limitation, clotrimazole, miconazole nitrate, tolnaftate, and undecylenate.
Exemplary anti-itching agents include, without limitation, pramoxine
hydrochloride and diphenylhydramine hydrochloride. An exemplary anti-war
compound for including in a gel of the invention is salicylic acid. An exemplary
hemorrhoid treating compound for including in a gel of the invention is
hydrocortisone. An exemplary antibiotic compound for including in a gel of the

invention is chloroxylenol.

[0172] The bioactive agent may function as a wound-healing aid for preventing
and reducing injury to mammalian cells and increasing the resuscitation rate of
injured mammalian cells, where an exemplary wound-healing aid is a
combination of (a) pyruvic acid and pharmaceutically acceptable salts thereof,
and (b) a mixture of saturated and unsaturated fatty acids required for the repair
of cellular membranes and resuscitation of mammalian cells. The bioactive agent

may be an antioxidant, which inhibits oxidation or suppression reactions
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[0174] The article of manufacture containing a PGPEA copolymer of the present

invention may be a personal care product, where exemplary personal care
15  products include, without limitation, eye make-up (mascara, shadow}, finger nail
polish, facial scrubs, lipstick, foundation make-up, costume make-up, as well as
baby oil, make-up removers, bath oil, skin moisturizers, sun care products, lip
balm, waterless hand cleaner, medicated ointments, ethnic hair care products,
perfume, cologne, and suppositories.
20
[0174] The copolymers of the present invention, designated separately, herein as
Polymer Class | (dimer diacid) and Polymer Class |l {dimer-CHDA diacid
combination), may be used to prepare water-based gels, emulsions, creams,
and/or lotions. These formulations generally comprise at least one copolymer of
25  the present invention blended with water and a water-soluble polar organic liquid
(POL). Examples of suitable POLs include ethylene, propylene and butylenes
glycols, lower alcohols and polyglycol alkyl ethers, such as DOWANOL DPM and
PROGLYDE DMM. The copolymers of the present invention may be used at a
suitable loading, for example 10%, to provide effective gels. The results will vary
30 depending on the ratio of POL/water and the percent of water in the blend.

Details of the preparation of such compositions, and the use of such
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compositions, may be found in Document No. 1PCOMO000168883D fully
incorporated herein by reference, accessed at www.ip.com where the
copolymers of the present invention may be used in fieu of, or in combination

with, the gellants disclosed in the referenced document.

[0175] In addition, the polyether poly(ester-amide) copolymer-containing gels of
the present invention may be used in household products such as automobile
wax/polish, candles, fumiture polish, metal cleaners/polishes, household

cleaners, paint strippers and insecticide carriers.

[0176] The polyether poly(ester-amide) copolymer-containing gels of the present
invention may also be used in industrial products such as fuels (sterno, lighter,
fire-starters), toilet bow! rings, lubricants/greases, wire rope lubricant, joint and
cable fillers, soldering flux, buffing compounds, crayons and markers, modeling

clay, rust preventatives, printing inks, paints, protective/removable coatings, and

jet inks.

[0177] Formulations to prepare such materials are well known in the art. For
example, U.S. Pat. Nos. 3,615,289 and 3,645,705 describe the formulation of
candles. U.S. Pat. Nos. 3,148,125 and 5,538,718 describe the formulation of
lipstick and other cosmetic sticks. U.S. Pat. Nos. 4,275,054, 4,937,069,
5,069,897, 5,102,656 and 5,500,209 each describe the formulation of deodorant

and/or antiperspirant.

[0178] The gels of the present invention containing an active ingredient may
additionally contain optional ingredients. The optional ingredients may serve one
or more purposes, such as to facilitate the formation of a homogeneous gel,
enhance the delivery properties of the product. increase the aesthetic appeal of

the product, enhance the ability of the product to release active ingredient, etc.

[0179] One suitable optional ingredient is a colorant. The addition of colorant to a
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gel which will be applied to skin or other surface will provide a marker so that the
residue of the gel will be visible on the surface. A preferred fragranced stick or
gel, absent the colorant, is clear and transparent, although the fragranced stick or
soft gel of the present invention may be opaque or translucent. In any event, the
addition of colorant may enhance the visual appeal of the fragranced stick or gel,
and the residue provided when the stick or gel is rubbed across a surface. The

W

colorant may be a dye or a pigment, and is preferably non-irritating to the skin
when the gel will be applied to skin. Such colorants are well known in the art, and
are used in, for example, cosmetics such as lipstick and eye shadow.
10
[0180] When present, the colorant is typically needed in only small amounts, for
example, less than 5 wt. %, and often as little of 1 wt. % or even 0.1 wt. % is
sufficient to impart a desired coloration to the gel. If a more intense coloration is
desired, then the amount of colorant in the gel may be increased. When
15 coloration is desired, the colorant should be present in an amount effective to

provide the desired coloration.

[0181] Other optional components may serve to enhance the processing of the

gel with the active ingredient. For example, the optional component may facilitate

20 formation of a homogeneous mixture between the polyether poly(ester-
amide)copolymer gellant and the active ingredient. In addition, the optional
component will typically influence the consistency of the gel, and can be used to
impart enhanced delivery properties to the stick or gel. For instance, in some
cases the incorporation of volatile hydrocarbon or alcohol may enhance the

25 homogeneity of the gel-active ingredient combination, as well as promote the
delivery of a thin layer of gel to the skin, with the absence of a concomitant wet

residue that might otherwise be present.
[0182] The copolymers of the present invention may be used to prepare gelled

30 compositions useful as waxes and polishes, and the present invention provides a

method of imparting a shiny appearance to a substrate using a copolymer of the
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present invention. Details of the preparation of such compositions, and the use of

such compositions, are found in Document No. PCOMO000008045D, fully
incorporated herein by reference and accessed through www.ip.com, where the
copolymers of the present invention may be used in lieu of, or in combination

5 with, the gellants disclosed in this document. Basically, by utilizing a gellant
component, wax and polish compositions which impart outstanding gloss,
outstanding mar- and water-resistance, and minimal dirt pick-up to applied
substrates can be prepared using the copolymers of the present invention. These
compositions exhibit adhesion to polyurethane top-coats common in today's

10  automotive finish market. Surprisingly, compositions exhibiting these properties
can be generated very simply, requiring a formulation containing as few as 2 or 3
components, and nothing other than heat and a simple stirring motor to assemble

a composition that is homogeneous in appearance, and gel-like, cream-like or
paste-like in consistency. Thus, these compositions are easy to manufacture and

15 make excellent waxes and polishes for furniture, automobiles, and other
substrates. The wax and polish compositions contain gellant, solvent that is
gelled by the gellant, and optional ingredients. These compositions are preferably
homogeneous in appearance, cream-like, gel-like or paste-like in consistency,

and easily applied to substrate surfaces. A paste form of the composition may

20 include an aliphatic solvent, while an emulsion form of the composition may be
prepared for liquid/cream applications. The geliants preferably have a non-
crystalline structure (transparent) for excellent film formation and even (smooth)
surface generation for high gloss development. UV stable and non-UV stable
systems can be used for intermediate to long-lasting film integrity. The copolymer

25 imbues the compositions with good hydrolytic stability at extreme ambient
temperature and humidity. The waxes can demonstrate excellent water

beading/repellency.
(0183] The copolymers of the present invention may be used to prepare gelled

30  compositions useful as fire lighting fluids, and the present invention both provides

such gelled compositions and provides methods of using such compositions as
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fire lighting fluids. Details of the preparation of such compositions, and the use of
such compositions, are found in Document No. IPCOMO000010393D, fully
incorporated herein by reference and accessed at www.ip.com, where the
copolymers of the present invention may be used in lieu of, or in combination
with, the gellants disclosed in this document. Fire lighter fluids can be very:
efficient means of starting a fire. The low viscosity of these fluids can, however,
impede a practical and safe usage. Gelation of these fluids is an elegant way fo
overcome these disadvantages. Currently such systems already exist for ethanol
based systems and are highly successful. However, the low flash point of ethanol
is still a point of concern, both in production as in application at the consumer
level, The present invention provides for generating a gelled fire lighter system
based on mineral oils and other fuels with a much higher and therefore safer

flashpoint using the copolymer gelling agents of the present invention.

[0184] The copolymers of the present invention may be used to prepare gelled
fiber reinforced plastic and gel coats. Details of the preparation of such
compositions, and the use of such compositions, are found in Document No.
IPCOMO00007401D, fully incorporated herein by reference and accessed at
www.ip.com, where the copolymers of the present invention may be used in lieu
of, or in combination with, the gellants disclosed in this document. Gelled matrix
liquid compositions suitable for constructing fiber reinforced plastics and gel
coats are hereby provided which comprise a matrix liquid and a copolymer of the
present invention, the liquid being a mixture of one or more polymerizable
monomers, an unsaturated polyester resin, a curing catalyst and optional
components such solvent and inert filler and an organic polyamide gellant. The
copolymer of the present invention is readily incorporated into the matrix liquid
composition by mild heating and or high shear mixing to form, when cooled, a
homogenous, shear-thinnable gel with thixotropic character that prevents

separation of the liquid from the fiber matrix or sagging of the ge! coat.

[0185] The copolymers of the present invention may be used to prepare gelled
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compositions useful for removing coatings from coated surfaces. Details of the
preparation of such compositions, and the use of such compositions, are found in
Document No. IPCOMO00005738D, fully incorporated herein by reference and
accessed at www.ip.com, where the copolymers of the present invention may be
used in lieu of, or in combination with, the gellants disclosed in this document.
Simply stated, organic coatings may be removed from their substrates by treating
the coated substrate with a gelled organic solvent, where the gellant is, or
includes, the copolymer of the present invention. For example, paint may be
stripped from metal, wood, etc. by the process of contacting the paint with a
gelled composition formed from turpentine or other organic solvent in
combination with the copolymer of the present invention. The coating dissolves
into the gel and/or the solvent from the gel is able to diffuse between the coating
and the underlying substrate, thereby dissolving and/or lcosening the coating so
that the process of removing the gel also removes some or all of the coating.
Multiple applicaticns of gelled organic solvent may be needed to completely
remove the coating. A gel is particularly advantageous when the coated surface
is vertically positioned because the gel will resist running down the coated

surface, and accordingly the gel will retain contact with the surface for as long as

desired.

[0186] The articles of manufacture of the invention may be prepared by
combining a PGPEA polymer as described herein with a suitable liquid and
heating these materials with stirring until 2 uniform mixture results. Upon cooling,
the mixture will assume a gel or stick-like consistency. One or more active

ingredient(s) may also be included and present in the mixture.
[0187] Non-limiting embodiments of the disclosure are illustrated in the following

examples. In the following examples, chemicals were of reagent grade unless

noted otherwise, and were obtained from commercial supply houses.
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EXAMPLES

Example 1 Design of PGPEA polymers

5 The present PGPEAs may be divided into classes and types (sub-classes)
according to the reaction components, and are generally distinct from one
another based on the form of the terminal group. Table | lists non-limiting

examples of components from which the present PGPEAs may be manufactured.

10 The present PGPEAs have been divided herein into non-limiting classes
and types (sub-classes) as follows: 1) Class | PGPEAs are those based on
dimer acid; and 2) Class || PGPEA polymers are those based on CHDA.

With respect to Class | PGPEAs, these generally require EDA as a
15 component. The EDA may be necessary in order to achieve the target softening
point. Non-limiting examples of different types of Class | PGPEAs include:

Class |, Type A. Dimer, EDA + PGDQO, no specific terminator
Class |, Type B. Dimer, EDA + PGDO, terminated by a PAOMA
20 Class |, Type C. Dimer, EDA + PGDO, terminated by a PGMO

Of course, it should be clear to one of skill in the art that additional PGPEA
classes and types may be created by adding additiocnal components. For
example, it should be clear to one of skill in the art, that if it is established that a

25  certain polymer containing, for example, (dimer+EDA+ PGDO} is a useful gellant
and a polymer made from, for example, (dimer+EDA+PAQDA) is a good geltant,
then any mixture of these components, that is (dimer+EDA+PGDO+PAQDA)

may also produce a useful gellant.
30 As categorized herein, the Class Il PGPEA polymers are those based on

CHDA. Generally the Class [| PGPEAs will not contain EDA due to the fact that
most lower diamines form salts with CHDA which in turn make the reaction
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through the sol 8LEOR. Tydd RUEHDA (<ARRPL PREDALPENONNG Beci tirhiRBioRt
all. 5Table 5 p({rjltg\gng) 'ejs-y%gh'g' ge Dﬁﬁon ag)it’l Ity resul tsnfo‘(rj‘e PGPEAs at

10% TABLE 5. Geleat iloTypiB.i GHIRb b dimefo PACRARGHPe i p¥d1AQBAsed
Pol y(Est er Ami degiheali 0 c. CHDA (+ dimer), PAODA+PGDO, term'd by PGMO

15 :
Previous work by the present inventor revealed a generally positive effect

on gelation performance as a result of increasing the PAO content of a polymer.

Thus, in the present examples, PGPEAs having at least 25 wi% and perhaps up

to 50 wt% PAO-containing components (for example, PGDO and PGMO) were
20 targeted and analyzed.

Provided below are structures for each of the non-limiting examples of
non-limiting Class | and 1| PGPEAs listed above. As used herein, the term
“PGPEA" refers to all classes and types of copolymers of the present invention.

25

30
Class |, Type A. Dimer, EDA + PGDO, no specific terminator
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PCOLYMER CLASS Class |, Type A 464-31 Class |, Type C 464-29 dass |,
Type C 464-33 Class |, Type B 464-27 Class |, Type B 464-34 NUMBER
Total W % YPAYBY3YI5 43. 3% 47. 5% 45. 0% PCT/US2009/057159

10

15

20

25

(Polyalkylene Glycol based Polyesteramide (PGPEA))

‘éz/ ~ Z/ }\2/ ~ Z/
T
where:

R1 = polymerized fatty acid, hydrogenated or non-hydrogenated;
Z=0orNH;

R, = poly(alkyleneoxy) moiety if Z = O,

or R, =2-12 carbon straight chain or branched alkyl moiety if Z = NH; and
n = 20, such that the ratio of (-O-Rx-0O-) to (-NH-Rz-NH-} is 3 to 1

Class |, Type B. Dimer, EDA + PGDO, terminated by a PAOMA
(PAOMA terminated PGPEA (PAOMATPGPEA))

H H
o N z Z z z N Q
S G ARV RS Y S 8
X b4 n
R Ry Y *

where:
R1 =polymerized fatty acid, hydrogenated or non-hydrogenated;
Z =0 or NH;
Rz = poly{alkyleneoxy) moiety if Z = O;
or R, = 2-12 carbon straight chain or branched alkyl moiety if Z = NH;
n =20, such that the ratio of (-O-Rp-0-) to (-NH-Rx-NH-) is 3to 1;
X =ethylene oxide (EOQ) groups;

y = ethylene oxide (EQ) groups where Rz = H;
or y = propylene oxide (PQ) groups where Rz = CHaz; and
R3 = H for (EO), or CHj for (PO)

Class |, Type C. Dimer, EDA + PGDO, terminated by a PGMO
(PGMO terminated PGPEA {(PGMOTPGPEA))
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58.0% W . % Term nator 0.0% 24.0% 7. 6% 30.0% 27.5% TEST LI QUI D

Water I nconpatible Inconpatible Wite cream Bl ue paste Sol ution,
soapy 1:1 P& WEIS% nconpatible Jelly, trans. Gel Gel SYTH¥BHWPHEDOO

| nconpati bl e

Ie) Ry R, R4 R, Ry o
H:,c(/ \/%O/ <\Z/ ~,~ )T:Z/ ~, \olé\/ \}CHS
X

where:
R, =polymerized fatty acid, hydrogenated or non-hydrogenated,;
5 Z =0 or NH;
R, = poly(alkyleneoxy) moiety if Z = O;
or R, = 2-12 carbon straight chain or branched alkyl moiety if Z = NH;
n = 20, such that the ratio of (-0-R2-0-)} to (-NH-Ra-NH-) is 3 to 1; and

Xx=15
10
Class I, Type A. CHDA (+ dimer), PAODA+PGDO, no specific terminator
{Polyalkylene Glycol based Polyesteramide (PGPEA} with CHDA)
R4 Rz Ry Ry Ry
‘éz/ \Z/ );z/ \Z/
i5  where: '

Ry = polymerized fatty acid, hydrogenated or non-hydrogenated;

Z =0 or NH;

R, = poly(alkyleneoxy) moiety if Z = O;

or R, = 2-12 carbon straight chain or branched alkyl moiety if Z = NH;
20 R; = polymerized fatty acid, hydrogenated or non-hydrogenated;

or R; = cyclohexane dicarboxylic acid, such that the ratio of polymerized

fatty acid to CHDA is 5 to 1 or greater; and
n = 20, such that the ratio of (-O-R;-O-) to (-NH-Rx>-NH-) is 3 to 1

25 Class ll, Type B. CHDA (+ dimer), PAODA+PGDQ, terminated by PAOMA
(PAOMA terminated PGPEA (PAOMATPGPEA) with CHDA)
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n.d. Inconpatible Inconpatible Inconpatible Propylene dycol
| nconpati bl e I nconpatible Inconpatible Gel Solution, cloudy
Tri propyl eWQ@%ggs Gel, sl. haze Gel, cloudy Gel, sl|. HI/ES209057159
haze CGel Pol yproilene dycol 425 Gel Gel CGel CGel Gel DPG Mono Me
Et her Gel, soft Cel Jelly,v ery

H H
N 4 z z z N 0
Hac,{[\/xo/\a/ \R({ \Rz/ \R;' \Rz/ \R‘/ \G/\O%\/ }CH;
x ¥ n Y x
Ra Ry

where:
R = polymerized fatty acid, hydrogenated or non-hydrogenated;
5 Z =0 orNH;

R: = poly{alkyleneoxy) moiety if Z = O;
or R, = 2-12 carbon straight chain or branched alkyl moiety if Z = NH;
Rs = polymerized fatty acid, hydrogenated or non-hydrogenated; and
or R3 = cyclohexane dicarboxylic acid, such that the ratio of polymerized

10 fatty acid to CHDA is 5 to 1 or greater;
n = 20, such that the ratio of (-O-Rz-0-) to (-NH-Rz-NH-) is 3 to 1;
R4 = H for (EO), or CHj; for (PO);
x = ethylene oxide (EQ) groups;
y = ethylene oxide (EQ) groups where R4 = H; and

5 or y = propylene oxide (PO) groups where Ry = CHj.

20 Class il, Type C. CHDA (+ dimer), PAODA+PGDO, terminated by PGMO
(PGMQO terminated PGPEA (PGMOTPGPEA) with CHDA)

C R1 Rz R3 Rz R1 O
Hacé \/gx\o/ ‘éz/ \Z/ );2/ \2/ \0%\/ %CHa
X

where:

25

R = polymerized fatty acid, hydrogenated or non-hydrogenated;
Z =0 orNH;
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weak Cel Jelly, weak DPG Di Me Ether CGel Gel Gel CGel Gel High-HLB
Surfactant Gel Gel Gel Gel Gel MediumHLB Surfactant Gel Jelly Jelly
CGel Jelly POIHNEARESCar bonat e Chunky, pasty Gel, hazy PEUHSR0M57159
Gel, sl. haze Cel

R = poly(alkyleneoxy) moiety if Z = O;

or R, = 2-12 carbon straight chain or branched alkyl moiety if Z = NH;

R; = polymerized fatty acid, hydrogenated or non-hydrogenated;

or R; = cyclohexane dicarboxylic acid, such that the ratio of polymerized
5 fatty acid to CHDA is 5 fo 1 or greater,

n = 20, such that the ratio of (-O-R5-0-) to (-NH-Rz-NH-) is 3 to 1; and

x =15.

10
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10Preferred test
usual Iy include water,
car bonat e,
candi dates and octyl

Salicylate Gel Gel CGel, trans. Gel Gel Methyl Isobutyl Ketone
Jelly, weak Jelly Gel Jelly Dinethyl Adipate Gel Gel Cel Gel Cel
HexyWOROHYOA3ES Gel , cloudy Gel. O oudy pasty Gel @FT/US2009/057159

and gl ycol

gl ycol s,

di but yl

| iquids vary with changing marketing interests but
wat er - gl ycol

ethers for the "water-friendly" gellant
sal i cyl ate,

bl ends, propyl ene

TABLE 1. Non-limiting examples of Passible PGPEA Components

Component Abbrev'n Structure Examples
Dimer Acid Dirmer Hydrogenated or | P-1006 - PRIPOL® 1006 hydrogenated
non- polymerized fatty acid (Unigema})
hydrogenated £-1008 - EMPOL® 1008 hydrogenated
polymerized fatty acid (Cognis)
U-18 - UNIDYME® 18 polymerized fatty acid
(Arizona)
Cyclohexane CHDA 1,4- HOOC- Eastman CDA
Dicarboxylic Acid {CsH4)-COOH
Ethylene diamine | EDA HoN-CH,CH-NH,
Polyalkylene PGDO HO-(PAQ)-OH PEG600 - Polyethylene glycol, 750 mol. wt.;
glycol diol PEG 1500 - Polyethylene glycol, 15600 mol. wt,;
PEG2000 - Polyethylene glycol, 2000 mol. wt.
{all from Dow)
Polyalkylene PGMO R'O(PAO)-OH MPEG750 ~ Methoxy polyethylene glycol, 750
glycol ether- molecular weight (Dow); Dipropylene glycol
alcohol mono-methyl ether (DPGME)
Polyalkyleneoxy | PAODA | H.N{PAO)-NH, | JEFFAMINE® D-400, D-2000, XTJ-500, XTJ-
diamine 502 (Huntsman) -
Polyalkyleneoxy PAOMA | R®O-(PAQ)-NH; | JEFFAMINE® M-2070, M-508 (Huntsman)
monoamine

5 _Example 2 PREPARATION OF PGPEA GELLANTS

Because esterification is slower than amidification, a typical PGPEA

synthesis takes about 16-20 hours at 215°C under nitrogen sweep.

10 Tables 2 and 3 list components and properties of several example
PGPEAs. Class | PGPEAs having as chain extender segments blocks derived
from polyethylene glycol (PEG) generally are hydrophilic. Five examples of such
PGPEAs were produced and their compositions and properties are provided in
Table 2. If a polypropylene glycol (PPG) is utilized as the PGDO, then the

15 resulting polymer generally is hydrophobic. Four examples of hydrophobic Class
| and Class !l PGPEAs were produced and their compositions and properties are
provided in Table 3. Each of these PGPEAs are flexible, clear solids having
satisfactory softening points and relatively high molecular weights.
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WO 2010/ 033595PCT/ US2009/ 057159 adi pate, pol ypropyl ene gl ycol 425,
ethyl lTactate, 2-ethyl-hexyl acetate, and nethyl isobutyl ketone for
the medi unWOROHVE3335] i qui d gel | ant candi dates. Anot her %‘W'@@P?S’&ﬁ"ﬁ%r
the quality of a candidate resin is the stability (over tineg,
tenperature, etc.) of a gel it fornms. For exanple, we greatly prefer
gels that do 5 not exhibit syneresis, hazing, or cracking during
storage, heating, or cooling. For sone applications, we need gels to

pass hi gh tenpe 0 t
pass, 1 91 L TP Rl W5l S0 T abL2 Fid ket brslefor anieny *%‘%?{i or
exhi bited sggeindRiduat yomporaérftecﬂ:ot hsamhleotoogy:pelfe PeP&A #@4;/ bt dask
| i quids includin e I f nd
water. TesEoHERaH Bt B ety oo rocSr Piibush 1P A, Enehter
vari ous pokas dHaEgéddﬁltl'( BOYmp Akt ity SBRUPRIBOLEI dewnaema@wo@@dm n
Table 5. In Table the four  best ormers. are co
SYLVACI_EAR&?\I@\?Z@‘G*&)t o1 RACRIV\G AR 9P F%?Err é\f‘?ﬁhﬁer{%\’cBP@am‘ggc%'lr‘&e'ﬁ
comrer ci 3' p0Bt @ow t%lfplrdrﬁnﬁl V1 50 tennt28.0 @qnhmsnmmwn soine aud pivehol
#464-27 does very well, out- performn ng | at i on
Mo 1T Ly of SRaAe) PEPEIRGS AETise, e R 100\ P e 61 8D U T e o
464-33 464, a?c%hé}ﬁ&roﬁﬂsV\éérﬁf na@h@&n&%ﬁmuh V\gﬁurmaﬁmhlJEFMmraE@mmBm@
paste Sol ution, soa Sol ution 1 PG Wat er JeIIX rans { fGe
Pr opyl ene @e}gjﬁ% equw % of all amlne and alcohol groups) and 'a small amount o
10 hypophosphorous acid (ca. 0.1% as a 25% aqueous solution). The mixture was
slowly heated with agitation and with removal of water-of-reaction to 210-215°C
and held at that temperature for 16 hours. The mixture was then cooled to about
150°C and poured out. As indicated in Table 2, Product #464-27 is a flexible,
clear, near water-white solid having a softening point of 96.8°C and a weight-

15 average molecular weight of 26,960.
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Gel (hzy) Inconpatible Inconpatible Gel Solution, cloudy Tripropyl ene
G ycol Gel Gel, cloudy Cel, sl. haze CGel, sl. haze Gel DPG Mono Me

Et her V. WKWOPOIXB3EES Jel | yvery , weak Gel Jelly, weak DHG/E$200005BSher
V.W.Jelly Gel Gel Gel Gel Propylene Carbonate Gel, sl. Haze

TABLE 2. Compositions and Properties of Class |, Water-Friendly PGPEAs

Class |, Class |, Class |, Class I, Class |,
POLYMER CLASS Type A Type C Type C Type B Type B
NUMBER 464-31 464-29 464-33 464-27 464-34
COMPONENTS
DiAcid P-1006 E-1008 U-18 P-1006 P-1006
Terminator None MPEG750 | MPEG750 M-2070 M-2070
PGDO (diol) PEG 1500 ;| PEG 600 | PEG 1500 | PEG 600 | PEG 1500
DiAmine EDA EDA EDA EDA EDA
CHARGE (Wt.%) i
DiAcid 46.3% 54.0% 48.3% 51.6% 39.5%
Terminator 0.0% 24.0% 7.6% 30.0% 27.5%
PGDO (diol) 50.9% 19.3% 39.9% 15.0% 30.5%
DiAmine 2.78% 2.7% 3.20% 3.4% 2.5%
Total Wit% PAO 50.9% 43.3% 47.5% 45 0% 58.0%
Equivalent % Bases
Terminator 0.0% 17.4% 6.0% 8.2% 9.8%
PGDO (diol} 42.2% 34.3% 31.1% 28.0% 29.7%
DiAmine 56.7% 47.2% 61.4% 62.3% 59.8%
Tofal Equiv.% Ester 42.2% - 51.7% 37.1% 28.0% 29.7%
PROPERTIES
Acid Number 7.5 6.8 117 54 9.1
Amine Number 1 0.9 2.2 1.5 1.8
Softening Point 94.5 90.7 91.8 96.8 96.8
Wt. Aver. Mol. Wt. 35,850 17,890 21,970 26,960 23,790
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Gel, hazy O oudy pasty Cel, sl. haze Gel Cctyl Salicylate CGel Cel

CGel, trans. Gel Gel Dinethyl Ad ipate Gel (cldy) Gel CGel CGel Cel

Et hyl 1-1eWP120104888% e Sol ubl e Gel O oudy pasty Gel Gel PCRIUSIYSRA7ISY
pol ymers based on pol y(propyl ene glycol) exhibited sone ability to
affect the rheology of |owto-nmediumpolarity |iquids, including
esters, ketones, and ethers. Test results are listed in Table 7. One
Interesting resin of Table 7 is Polyner #464-37 which stands out as

the best peyEEPIconiolHohd dnk Botid 4B Rty SEREASFARRES PRV

Class |, TypelClass |, TypeClass I, Type/Class |, Type| Class Il
POLYMER CLASS A B B C Type A
NUMBER 464-32 464-36 464-37 464-42 464-52
COMPONENTS
DiAcid P-1006 P-1006 P-1006 P-1006 CHDA
Terminator None MPEG750 | DPGME M-2070 none
PGDO PPG 1000 { PPG 2000 | PPG 2000 { PPG 2000 | PPG 2000
DiAmine EDA EDA EDA EDA D400
CHARGE (Wt.%)
DiAcid 52.0% 41.5% 46.3% 35.5% 19.1%
Terminator 0.0% 12.5% 3.0% 45.0% .
PGDO 45.2% 43.5% 47.9% 17.0% 40.0%
DiAmine 2.71% 2.50% 2.77% 2.5% 40.9%
Equivalent % Bases
Terminator 0.0% 11.8% 12.7% 17.9% -
PGDO 50.1% 30.2% 29.7% 13.8% 18.0%
DiAmine 49.3% 56.9% 56.5% 66.5% 83.7%
Properties
Acid Number 6.9 9.8 8.9 10.3 6.9
Amine Number 1.4 1 1.4 0.6 0.7
Softening Point 93.5 94.1 99.9 87.5 122.9
Wt. Aver. Mol. Wt. 50,290 22,090 nd 14,050 12,710
5 Examples of Class || PGPEAs were also made, two with hydrophilic

character (shown in Table 4) and one with hydrophobic character (shown in
Table 3). Table 4 shows compositions and properties of non-limiting examples of
Class Il water-friendly PGPEAS, each of which are flexible clear solids. One of
these (#230-93) had a softening point under 100°C. As known by one of skill in

10 the art, the softening point of any given composition may be reduced by
increasing the dimer acid content (and lowering the CHDA content).
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S5The performance of the Cass Il (CHDA-based) polymers was al so
conpar ed agai nst the two devel opnental |eading water-friendly

gel | ants S OZAWYEAR8 PE4A00 and WF1500V and the resul t s BrEURZONOSHEY
in Table 8. One interesting resin of Table 8 is #464-49 because it
gels a 1:1 mxture of water and glycerol and even forns a weak JeIIy
in water itself. 10 WD 2010/ 033595PCT/ US2009/ 057159 TABLE 7.

Ge: a'El on Ability Resul ts For PoI ypr opyl ene d ycol - Based
PoyEster' \A . v A Cdass I, Type B
M‘ NOTEBOOK NUVBER

C ass |, .
464- 32 464 36 464 37 464 42 464 52

Gelation ability of the PGPEA polymers of Tables 2, 3 and 4 were tested

at 10% solids using the following procedure: 1.00g of resin and 9.00g of solvent

5 were charged to a glass vial, a small magnetic stirrer added, and the cap
screwed on loosely. The vial was placed on a hot plate set to mild heat (adjusted

so that the liquid mixture could not go over about 100°C) and allowed to stir with
heating for about 30 minutes (until the resin melted and the mixture became
homogeneous, if not clear). The vial was then removed, agitated while still hot on

10 a vartex stirrer briefly to ensure good resin contact with the solvent, and allowed
to cool to room temperature without agitation (to avoid incorporation of gas
bubbles). If the resin did not fully dissolve after this treatment, the heating cycle

was repeated for about 10-15 minutes more.

15 TABLE 4. Compositions and Properties of Class I, Water-Friendly Paolyglycel

Poly{ester-amides}

POLYMER CLASS|Class I, Type AlClass |l, Type AlClass |l, Type AClass I, Type AClass Il, Type A
NUMBER 230-93 - 23064 245-75 464-49 464-55
| _ACIDS
DiAcid 1,4-CHDA 1,4-CHDA 1,4-CHDA 1,4-CHDA 1,4-CHDA
Second DiAcid Empol Empol Empol None None
BASES
PGDO PEG600 PEG600 PEG600 PEG1500 PEG1500
DiAmine D-400 D-400 D-400 D-400 D-400
CoDiamine/Polyol Glycerol D-2000
Weight % Acids B
DiAcid 20.1% 19.9% 21.5% 20.2% 16.9%
Second DiAcid 13.4% 14.9% 10.7%
Weight % Bases _
Poly Glycol 18.4% 14.8% 21.5% 39.5% 32.0%
DiAmine 48.1% 50.1% 46.3% 40.4% 28.2%
CoDiamine/Polyol 0.4% 22.9%
PAQ Total 66.5% 64.8% 67.8% 79.8% 60.2%
Equivalent % Acids _ ]
DiAcid 83.3% 81.8% 87.0% 100.0% 100.0%
Second DiAcid 16.7% 18.2% 13.0% 0.0% 0.0%
Equivalent % Bases|
Poly Glycol 21.9% 17.4% 25.0% 22.5% 21.7%
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W. % Term nator 0.0% 12.5% 3. 0% 45. 0% 0. 0% W . % PPG Di ol 45.2%
43.5% 47.9% 17. 0% 40. 0% TEST LIQUI D Pol ypr opyl ene_d ycol 425
Gel, cloudyORVEA5Gel, sl. hazy Gel, hazy DPG Mono MPEH/B@p09/057159
DiAmine 78.1% 78.6% 73.5% 78.3% 65.3%
CoDiamine/Polyol 4.1% 11.7%
PROPERTIES
Acid Number 7.7 13.3 9.9 4.6 4.5
Amine Number 4.4 09 0.6 0.1 1.2
Softening Point 96.9 117.3 107.6 112.7 107.0
Weight Aver. MW n.d. n.d. n.d. 16,425 17,269

10

15

20

25

When evaluating a candidate polymer as a gellant, generally two
questions are addressed: 1) With how wide a range of liquids does it form a

quality gel? and 2) How low is the use level needed to form a quality gel?

The quality of a gel is judged by its firmness and its clarity and this is done
qualitatively, by simple inspection. Both indicators are important. Clarity of a gel-
liquid blend increases with increasing resin-liquid compatibility, but if the polymer
cannot form an adequate H-bonding network, no gelation occurs and the blend
remains (upon cooling) a simple polymer solution. Gels made with many

E/ATPAs exhibit increasing haze (increasing incompatibility) upon dilution.

Cooled resin solutions are judged by shaking them or probing them with a

wooden stir stick and rated with the following designations:

“Gel" - Solution does not flow or slump when inverted and shaken strongly
“Jelly” - Solution slumps, or cracks when shaken
“Paste” - Mixture is very cloudy and inhomogeneous, slumps or flows easily

when stirred.
“Incompatible” - No gel, resin can be seen as large aggregates or a separate

phase.
“Solution” - Solution is fluid (low viscosity)

Cooled resin solutions are judged by eye for clarity and rated with the

following designations:
No notation - Solution is as clear as a true solution.
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Jelly, weak Weak Jelly Gel Solution Solution DPG Di Me Ether GCel
CGel Jelly, weak Paste, cloudy H gh-HLB Surfactant Solution Cel
Sol ution CGY¥P28HYH359%| oudy Medi um HLB Surfactant Gel JelRGI/¢52p09/057159
Solution Gel Cctyl Salicylate Gel CGel GCel

Cel

“Slightly Hazy" - Solution is not as clear as a true solution but some fogging is

obvious.

“Hazy"” - Solution is foggy but print is legible when viewed through the solution.

“Cloudy” - Cannot see through the solution at all.
5 Table 5 provides the gelation ability results for PGPEAs at 10%.

TABLE 5. Gelation Ability Results For Polyethylene Glycol)-Based Poly(Ester-

Amides) at 10%

Class |, Class |, Class |, Class |, Class |,
POLYMER CLASS Type A Type C Type C Type B Type B
NUMBER 464-31 464-29 464-33 464-27 464-34
Total Wt% PEO 50.9% 43.3% 47.5% 45.0% 58.0%
Wt. % Terminator 0.0% 24.0% 7.6% 30.0% 27.5%
TEST LIQUID
Water Incompatible {Incompatible| White cream: Blue paste S::)L;t;)oyn,
1:1 PG:Water Incompatiblé Jelly, trans. |  Gel Gel Solution
PEG200 Incompatible n.d. Incompatible|Incompatible; Incompatible
Propylene Glycol Incompatible |Incompatible|Incompatible Gel S;gﬁg;’
Triprdpylene Glycol | Gel, sl. haze | Gel, cloudy |Gel, sl. haze|Gel, sl. haze Gel
Polypro’lene Glycol Gel Gel Gel Gel Gel
425
DPG Mono Me Ether Gel, soft Gel Je\i&’ggsw Gel Jelly, weak
DPG Di Me Ether Gel Gel Gel Gel Gel
High-HLB Surfactant Gel Gel Gel Gel Gel
Medium-HLB
Surfactant Gel Jelly Jelly Gel Jelly
Propylene Carbonate |Chunky, pasty| Gel, hazy |Cloudy pasty|Gel, sl. haze Gel
Octyl Salicylate Gel Gel Gel, trans. Gel Gel
Methyl! Isobutyl Ketone Gel Jelly, weak Jelly Gel Jelly
Dimethyl Adipate Gel Gel Gel Gel Getl
Ethyl Hexyl Acetate | Gel, cloudy Gel. Cloudy pasty Gel Gel

10

Preferred test liquids vary with changing marketing interests but usually

include water, glycols, water-glycol blends, propylene carbonate, and glycol

ethers for the “water-friendly” gellant candidates and octyl salicylate, dibutyl
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Jelly, weak Pasty, trnslucnt Methyl |sobutyl Ketone Jelly Jelly, weak
Cel Solution Paste, hazy Dinethyl Adipate Gel, cloudy Gel Cel Cel
Gel, cloudVORCHYI33¥Rxyl Acetate Gel Gel Gel Jelly, weakP{AYI2809/08T18%dy

| sopr opyl

10

15

Myristate Gel CGel Gel Paste, cloudy Part. sol. weak

adipate, polypropylene glycol 425, ethyl lactate, 2-ethyl-hexyl acetate, and methyl
isobutyl ketone for the medium-polarity liquid gellant candidates. Another
criterion for the quality of a candidate resin is the stability (over time,
temperature, etc.) of a gel it forms. For example, we greatly prefer gels that do
not exhibit syneresis, hazing, or cracking during storage, heating, or cooling. For
some applications, we need gels to pass high temperature tests. For this study,
we did not carry out stability testing. PGPEA polymers based on poly(ethylene
glycol) exhibited some ability to affect the rheclogy of relatively polar liquids
including propylene glycol, water, and mixtures of glycol and water. Test results
for 10 wit% loadings of these polymers in various polar liquids (10% polymer,

90% test liquid) are provided in Table 5.

In Table 6, the four best performers are compared with SYLVACLEAR
WF1500V, a PAOPA which is currently the best-performing commercial water-
fiendly gellant. In this comparison, polymer #464-27 does very well, out-
performing WF1500.

TABLE 6. Gelation Ability of Four PGPEAs and SYLVACLEAR WF1500V

NUMBER [ WF1500V | 46429 | 464-33 [ 46427 | 464-34

Water

Blue Soln.

Incompatible

White cream

Blue paste

Solution,
soapy

1:1 PG:Water

Gel

Jelly, trans.

Gel

Gel

Solution

Propylene Glycol

Gel (hzy)

Incompatible

Incompatible

Gel

Solution,
cloudy

| Tripropylene Glycol

Gel

Gel, cloudy

Gel, sl. haze

Gel, sl. haze

Gel

DPG Mono Me Ether

V.Wk.Jelly

Gel

Jelly,very
weak

Gel

Jelly, weak

DPG Di Me Ether

V.Wk.Jelly

Gel

Gel

Gel

Gel

Propylene Carbonate

Gel, sl. Haze

Gel, hazy

Cloudy pasty

Gel, sl. haze

Gel

Octyl Salicylate

Gel

Gel

Gel, trans.

Gel

Gel

Dimethyl Adipate

Gel (cldy)

Gel

Gel

Gel

el

Ethyl Hexyl Acetate

Soluble

Gel

Cloudy pasty

Gel

Gel

20

PGPEA polymers based on poly(propylene glycol) exhibited some ability
to affect the rheology of low-to-medium polarity liquids, including esters, ketones,
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| sopropyl Myristate:Mneral G| Blend (2:1) Coudy pasty Liquid, two
phases Gel Inconpatible Inconpatible 5*al so contained 40.9% D400 as
t he di arni WO 88Y138¥A TABLE 8. Gel ation Ability of ThrecsPFER2AY/5HE
SYLVACLEARs PE400 and WF1500V 10 Not ebook Number 464-49 464-55

464- 54 PE400 WF1500 W % PEO Di ol / Diamine 39.5% 32. 0% 25. 0% 15. 0%
47. 5%t W % PPG Di am ne 40.4% 51. 1% 35. 5%

and ethers. Test resuits are listed in Table 7. One interesting resin of Table 7 is

Polymer #464-37 which stands out as the best performer, rivaling the
performance of SYLVACLEAR PE1800V.

5 The performance of the Class I (CHDA-based) polymers was also
compared against the two developmental leading water-friendly gellants
SYLVACLEARs PE400 and WF1500V and the results are provided in Table 8.
One interesting resin of Table 8 is #464-49 because it gels a 1:1 mixture of water

and glycerol and even forms a weak jelly in water itself.

10
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51.1%- - Water:dycerol 1:1 Gel Solution Soln (mlky) Soin (mlky)
| nconpat. inconpat. Cloudy disp.. |A W'"ater:dycerol:PGol 1:1:1
Jelly n.d WO2HYGEE593el |y (v. wk) Solution Sol'n (foany)P@EdVS2AQOaEatly)
Sol n. (hazy) Blue Soln. Inconpat. PEG 200 Cel

TABLE 7. Gelation Ability Results For Polypropylene Glycol-Based Poly(Ester-

Amides)
Class I, Type|Class I, Type|Ciass I, Type|Class I, Type|Class I, Type
POLYMER CLASS A B B C A
NOTEBOOK NUMBER| 464-32 464-36 464-37 464-42 464-52
Wt. % Terminator 0.0% 12.5% 3.0% 45.0% 0.0%
Wt. % PPG Diol 45.2% 43.5% 47.9% 17.0% 40.0%"
TEST LIQUID
PO'ypr"p}l’;eS“e Glycol | g1, cloudy Gel Gel  |Gel sl hazy| Gel, hazy
DPG Mono Me Ether | Jelly, weak | Weak Jelly Gel Solution Solution
DPG Di Me Ether Gel Gel Gel Jelly, weak Paste, cloudy
_ High-HLB Surfactant Solution Gel Solution Gel Soln, cloudy
Medium-HLB .
Surfactant Gel Jelly Gel Solution Gel
) Pasty,
Octyl Salicylate Gel Gel Gel Jelly, weak irnsluent
Methyl Isobutyl Ketone Jelly Jelly, weak Gel Solution | Paste, hazy
Dimethyl Adipate Gel, cloudy Gel Gel Gel Gel, cloudy
Ethyl Hexyl Acetate Gel Gel Gel Jelly, weak |Paste, cloudy
|sopropyl Myristate Gel Gel Gel Paste, cloudy P?Nr;aslf .
Isopropyl -
Myristate:Mineral Oil |Cloudy pasty quggis,’;:vo Gel Incompatible | Incompatible
Blend (2:1) P
5 *also contained 40.9% D400 as the diamine portion
TABLE 8. Gelation Ability of Three PGPEAs and SYLVACLEARs PE400 and
WF1500V
10
Notebook Number 464-49 464-55 464-54" PE400 WF1500
Wt% PEO Diol / Diamine 39.5% 32.0% 25.0% 15.0% 47 .5%#
Wit% PPG Diamine 40.4% 51.1% 35.5% 51.1% --
Water:Glycerol 1:1 Gel Solution | Soln (milky) | Incompat. [Cloudy disp..
Water:Glycerc!.PG'al ik | - 3
111 Jelly n.d Soin (miiky) | incompat. i.d
Water Jelly (v. wk) | Solution [Sol'n (foamy) Sol'n(cloudy)| Blue Soln. |
PEG 200 Gel Incompat. | Soln.(hazy) | Incompat.
1:1 NMP:Water Solution Solution SOI&'S))ISh’ Soln (cloudy) Gel
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| nconpat .

(cl oudy) Gel
Sol uti on SHPROHABESP hzy) Sol n, parti al

1: 1 NMP: WAt er

Sol uti on Sol ution Sol n.

WO 2010/ 033595PCT/ US2009/ 057159 1:1 PG Wat er
Propyl ene d yR&SI/UBINPETIEN

Cel

(bl sh,

Vis.)

Sol n

Sol uti on

Sol ution Sol'n, part. Solution Gel (hzy) Tripropylene G ycol Solution
Sol uti on
. : . , Soln part .
1:1 PG:Water Solution Solution (hzy) Soln,partial Gel
Propylene Glycol Solution Solution | Sof'n, part. Solution Gel (hzy)
Tripropylene Glycol Solution Solution Solution | Sol'n {visc.) Gel
PPG425 Gel Jelly Gel Gel Gel
Propylene Carbonate Gel Gel [ncomp. Incompat, | Gel (sl.hzy)
Part.gel,trans . .
Octyl Salicylate Cloudy pasty| Jelly (hazy) [ Sol'n,partial Gel
Part.saln,lqu
Ethoxyethyl Propionate Gel (sl. hazy) d n.d. n.d. Gel

58

* Not a PGPEA; reaction product of CHDA, 13.5%, dimer acid, 26.0%, XTJ500 25%, and D400,

35.5%
# Contains 29.7% monoamine terminator as M-2070.




Solution Sol'n (visc.) Gel PPA25 Cel Jelly Gel CGel Gel Propyl ene
Carbonate CGel Gel Inconp. Inconpat. Gel (sl.hzy) Cctyl Salicylate
Cl oudy past 208¥1359% hazy) Part.gel,trans |. Sol'n, part i RIT/¢RP09/057159
Et hoxyet hyl Propionate Gel (sl. hazy) Part.soln,lqu d n.d. n.d.

[0205] All references mentioned herein including U.S. patents, published U.S.
patent application, U.S. patent applications, foreign patents, foreign patent

applications and non-patent publications, for example, IPCOM documents, are

5 incorporated herein by reference, in their entirety.

[0206) From the foregoing it will be appreciated that, although specific
embodiments of the invention have been described herein for purposes of
illustration, various modifications may be made without deviating from the spirit

10  and scope of the invention.
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Gel *Not a PGPEA; reaction product of CHDA, 13.5% dirner acid,
26.0% 0, and U4U, 35.5% # Contains 29.7% nonoani ne terninator as
M 207ECLAIMAD 2010/ 033595PCT/ US2009/ 057159 [0205] Al |l references
menti oned herein including U S. patents, published U S. patent
application, U S. patent applications, foreign patents, foreign .
pat ent applications and non-patent publications, for exanple, |PCOM
docunents, are 5incorporated herein by reference, in their entirety.
[ 0206] From t he foregoi ng iA polivétheripelybgsisr-emida) Bldck deablymst ttdmmighg at
speC| d the inventi v e cri herein for
pr poled oBF MR IEH SR e e p st B ke BRE DU ST R nous
deV| asthuegurd I’\Qmmdnm‘eglbarrdlstm&ﬁahﬂ scope of the inventi on CLAI VE:

. A pol yet her pol y(ester-am de) b{l’g{ﬁ iopol ynmer conprising at | east
one structure selected fromthe §rouf®ctonsisting of structure I,

structure II, structure |11, tructure V, structure V and structure
VI structurel (e, R2 Z/ %4\ \—/plymerlzedfatty
aci d, hydrogenated or non-hy ogena ed —0 of NH, R2 =

pol g§ RSO AERIE e heif pabpprlea'Sy fon RialGpef@LAON Straight chain
Z=0 or NH;
R, = poly(alkyleneoxy)moiety if Z = O,
or Ry = 2-12 carbon straight chain or branched alkyl moiety if Z = NH; and
n=20, such that the ratio of (-O-Ry-O-) to (-NH-R,-NH-) is 3 to 1;

structure 11

H
/E\/X/\%N\/{Z\/Z\}\/\/ﬁ/\xf\/}
HyC o R Rz R

X b
Rs

wherein R = polymerized fatty acid, hydrogenated or non-hydrogenated;
Z=0 or NH;

R, = poly(alkyleneoxy)moiety if Z = O;

or Ry = 2-12 carbon straight chain or branched alkyl moiety if Z = NH;
n=20, such that the ratio of (-O-R3-0-) to (-NH-R»-NH-}is 3 to 1;

x = ethylene oxide (EO) groups;

y = ethylene oxide (EO) groups where R3 = H;

or y = propylene oxide (PO) groups where R3 = CHs; and

R; = H for (EO), or CI1; for (PO);
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n=20, such that the ratio of (-0-R2-0-) to (-NHR2-NH) is 3 to 1;
structure Il 143CRi R2ZR2R R3 wherein RI = polynerized fatty acid,

hydr ogenat ed or non-hydrogenated; Z=0 or NH R2 =

pol y(al kyl eneoxy)noiety if Z = 0; or R2= 2-12 carbon strai ght chain
or branched al kyl moiety if Z = NH, n=20, such that the ratio of
(-0-R2-0-) to (-NH-R2-NH) is 3 to 1; x = ethylene oxide (EO groups;
y -= ethylene oxide (EO groups where R3 = H or y = propyl ene oxide
(PO groups where R3 = CH3; and R3 = Hfor (BO, or CH3 for (PO;
structure Il 0 R zRl R2R1 H3C RRuchiretiIz N 'Z/i nZ0 wherein Rl=

pol ynmeri zed fatty acid, hydrogenated or non-hydrogenated; Z = 0 or

NH, R2 = /pal y(al kykeneoxy) noiety if = 0, or =2-12 carb
strai ght Wancééé akm MRE;y ,i/fRzz\: ,\§/§’?&\,{3279\&_pat
the rdtfo of (Z0-RR-9-) toZ(-N+R2-NH)Zis 3 fo 1; &nd x =15, A °°

structure IV CH3 ? R ]
wherein Ry = polymerized fatty acid, hydrogenated or non-hydrogenated;

Z=0orNH;
R = poly(alkyleneoxy) moiety if Z =0,
or R, =2-12 carbon straight chain or branched alkyl moiety if Z =NH;
n = 20, such that the ratio of (-0O-R,-0-) to (-NH-R»-NH-} is 3 to I; and
x =15;

structure IV

R; Ry Rs Ry R
‘62/ \Z/ >n\z/ \2/

wherein R; = polymerized fatty acid, hydrogenated or non-hydrogenated;
Z=0orNH;
R, = poly(alkyleneoxy)moiety if Z = O;
or Ry = 2-12 carbon straight chain or branched alkyl moiety if Z =NH;
R3 = polymerized faity acid, hydrogenated or non-hydrogenated;
or R; = cyclohexane dicarboxylic acid, such that the ratio of polymerized fatty acid to CHDA is 5
to 1 or greater; and
n=20, such that the ratio of (-O-R,-0-) to (-NH-R;-NH-}is 3 to 1;
structure V

H H
0 N z Z z z N o
Hac’E \/¥ o/\a/ \R,’{ \R{ \R;}( \'Rz/’ e ) CHa
x\ ¥ n b y £
R, 2,

wherein R = polymerized fatty acid, hydrogenated or non-hydrogenated;
Z =0 or NH:

R, = poly(alkyleneoxy)moicty if Z=0;

or R;=2-12 carbon straight chain or branched alkyl moiety if Z=NH,

g1



R3 R2 ZZ wherein Rl= polynerized fatty acid, hydrogenated or
non- hydrogenated; Z = 0 or NH; R2 = pol y(al kyl eneoxy)noiety if Z
or R2 = 2-12 carbon straight chain or branched al kyl noiety if Z
NH, R3 = polynerized fatty acid, hydrogenated or non-hydrogenated; or
R3 = cycl ohexane di carboxylic acid, such that the ratio of

pol ynmeri zed fatty acid to CHDAis 5 to 1 or greater; and n=20, such
that the ratio of (-0-122-0-) to (-NH-R2-NH) is 3 to 1; structure V
wherein R pol ynmeri zed fatty acid, hydrogenated or

non- hRgl#@glgmamad fath aemQh@cﬂroNﬂateRBrnong@H ahdtedt eneoxy) noicty i f Z=0;
or R2—-120 bon f chain ranched al kyl ety if_Z=NH

yn‘évt“ M gﬂiccf‘“%h%]? g@b‘ﬁ'&f"’@& P°Iﬁ18ﬁ””r‘?93$6’gaéﬁ&9é7ém%}s R3
= cyc{oo1 ?@eﬂdl car boxyl ic acid, such that the ratio of polynerized
fatty acid to CHDA to 1 or %H_?ater n=20, such that the ratio of
(- 0- =4 f“*@%ﬂﬂFﬁtMQfN@ﬁ21%)@(t -Rao-NEly) 18 30l or (EQ), or CH3 for

(PO ; m(_ﬁtg;@d e(g}et}@%g@d)EO) groups; and y = ethyl ene oxide (BO
groups where 3 H or propyl ene oxide (PO groups where R4 = CH3;
and sk Fggtyiane oxife CEQQEHQQUPS and

y = ethylene oxide (EO) groups where Rs=H;

0;

or y =propylene oxide (PO) groups where Ry = CHj;
and structure VI

0 Ry Rz Ra Rs Ry v
H;,ﬁ% \/%O/ ‘éz/ \Z/ }nz/ \2/ \0/6\/ }Cl"ﬁ
X X

wherein R, = polymerized fatty acid, hydrogenated or non-hydrogenated;

Z=0 or NH;

R, = poly(alkyleneoxy)moiety if Z=0;

or Ry = 2-12 carbon straight chain or branched alkyl moiety if Z=NH;

R3= polymerized fatty acid, hydrogenated or non-hydrogenated,

or R3 = cyclohexane dicarboxylic acid, such that the ratio of polymerized fatty acid to CHDA is 5
to 1 or greater;

n =20, such that the ratio of (-O-R,-O-) to (-NH-R,-NH-)is3to 1; and -

x=15.

2. The copolymer of claim 1 comprising a weight average molecular weight
of between 10,000 and 40,000, as measured using gel permeation chromatography with

polystyrene as reference standards.

3. The copolymer of claim 1 comprising poly(alkyleneoxy)

(PAQO)-containing components in the range of about 20-50 wt %.
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OCH3 wherein RI = polynerized fatty acid, hydrogenated or

non- hydrogenated; .Z=0 or NH, R2 = pol y(al kyl eneoxy)noi ety if Z=0; or
R2= 2-12 carbon straight chain or branched al kyl noiety if Z=NH, R3 =
pol ynmeri zed fatty acid, hydrogenated or non-hydrogenated; or R3 =
cycl ohexane dlcarboxyllc acid, such that the ratio of polynerized
fatty acid to CHDAis 5 to 1 or greater; n =20, such that the ratio
of (-0-R2-0-) to (-NHR2-NH) is 3 to 1; and x=15. 2. The
copolymer of claim1 conprising a weight average nol ecul ar wei ght of

bﬁt ween 104000 and 4@e eﬁﬁlynw oNB&SUT a?nmingg s@fedni cygﬁibéti“@&l 60°3C andh
chro a Wi rene as reference.standards The
copo I”%r@% S'IF‘)‘P%/‘F‘H?%‘TQ %/?ﬁpg IR SPYRTLENE) D @ity ) 3 Bapine il i ng
CONMPORERTAkyldhebiBpd P IRNSEIn 8510 Uiacid @s Rl 1¥n the Urou%consﬁtmo-r&e

copolyner of claim1 conprising a softening p0|nt et ween” 60 C and
180C, PahEergd el cYdnhesatecheabomliggcdsysnd aap aymhingtiog thergof.and wheset i )
a d'a@hﬂ%mn%&ﬁs5&&&&9&&9h¥@%&%¥%§@§ﬂ%%?QBH%Q&nawﬁﬁﬁ@aﬁmﬁékﬂmﬂﬁ gd is
sel ected fromthe group consisting o olynerized fatty, cyclohexane
di car bykgns @ola@llﬂb}ne%gilmye% mﬁﬁnm&pmbmatnqméh@mf and wherein said
diamne is selected fromthe group consisting of short chain
al i phatic di am nes having 2-6 carbons, poly(al kyl eneoxy)di am nes, and
any conbi nation t hefleafopolymer of c&jm?h@em@p@ﬁq/nmaxm‘ﬁuhaicmrimpet n
b g R A P T S R
wher ekaid sdleght ade dtreeiste i® m}cwatdrftm the @rdup cedistiag eﬁtrﬁacmma i heruqnml]ﬁ
COﬂSIStI%% g&matkuggyRﬁ structure |11, structure V and structure
B yner of claim4 mhereln said diacid is
polynerlzed fatty acid, wherein said diamne is a short chain
al i phatic di am ne hayin 6 rbon and rei.n id at ast..one
structure gs sel ect &BE ¢ SEWF% I8 W@ﬁﬂ@ﬁ%@ﬁﬁ&dé?p F?ﬂEFﬁﬁgyf9¢
str ucw]emd daidadighing [sltCs}tht@ham aliphatid/diarhihe heapoL-¥reebord, aed whereid saber ei n
said acid is a cyc& ane di carboxyl.ic acid, ﬁ?GFEInIfaId di.am ne
is a FW&F‘PE%“E?\ BORPTER MR B SaRRICTART S of Sgulye LT g mietie
structure is selected fromthe group consisting of structure IV,
structure V and structure VI. 8. A conposition conprising a) a
copol ymer of claim1, and b) a conpound, where the conpound is a

liquid at poomt e”p?E@Ed%%nieﬁof@ﬁhltf@Béfém said diacid9s aJﬁ%h@%@OSl tion of
claim8 wherein said conposition is a The c%g205|t|on

of cl| dicabgxyliseed; wherpia selé@mws(@cmbﬁaﬂgé@ea}fw@@a% B Vet 185t up
sel eChadshlRR §$Li8lied SLRRe grg'@fJ &gﬁﬂmg%@étp&ﬂﬁé B, anekesi V i sl Beture 3. A
process for preparing a block copolyrmer conprising reacting together
reactants conprising: i) a d|a0|d ii) a diamne, and iii) a

pol y(al kyl gneoxy) poAYcQ)}'n WS & rﬁﬁx?% St apyhet 5t SHEC LESHF 4 QRpbhS,
group consi sting of ynerlze f at cycl’'ohexane dlcarboxyllc
aC|ds“mawdmanmuwumbmmdmudnﬂnh@r@mmawwﬁdHWﬁﬁﬁ@nh said diamine is
selected fromthe group consisting of short chain aliphatic di am nes
havi ng 2-6 carbons, poly(al kyl eneoxy)di am nes, and any comnbi nati on

t hereof, wherein t hﬁaebionmkismmpd]cyamrf; whecdin shad com®siR@n B-a)gefr oups and
(-NH-R -NH) groups and the ratio of (-0-R2-0-) groups to

(-NH 122-NH) groups is 3 to 1. 19. The process of claim 1l wherein
sai d bl ockigopol ynerrhemﬂmpbﬁmﬁl o@blairﬁasihe&ﬁrethsbquﬂﬁmﬂ eoxﬁ;ﬁises:itechsn‘crrﬁm

t he group consistin struc structure,|l structure 11
str ugfb“rfg‘cﬁ\ﬁm@t# E‘Eg‘%ﬂol%m\?s%at &ﬁﬂe@%&r carRanate apd E}tﬁ"h’:‘% | P1P2RL
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ZZ wherein 121= polymerized fatty acid, hydrogenated or

non- hydrogenat ed; Z=0 or NH, R2 = poly(al kyl eneoxy)nmoiety if Z = 0,
or R2 = 2-12 carbon straight chain or branched al kyl noiety if Z =
NH, and n=20, such that the ratio of (-0-R2-0-) to (-NI-1-R2-NH) is
3to 1; structure Il H3G\R2 o R2Z CH3 HO /x \ RSRS wherein R =
pol ynmeri zed fatty acid, hydrogenated or non-hydrogenated; Z=0 or NH
R2 = poly(al kyl eneoxy)moiety if Z =0; or RR = 2-12 carbon straight
chain or branched al kyl noiety if Z = NH, n=20, such that the ratio
of (-0-R2-0:) to (-NH R2- N prot&s forpfepdring ableckebpyll@acompriciag (dzbing

gr oups = et hyl ene oxi de (.EQ roups where. R3 = H, or y = opyl ene
oxi doEREyT B PSOTRE P EE s @)Mg Liipp Pglw(amzé}l?oxaPPOéﬁaé for
(PO ; whirbMGhidaRicldlib sdiBQ frofa e Bldsp B&@xsﬂhé ¥f pdiyrirse Iy, cyclohexane
dicarboxylic acids, and any combination thereof, and wherein said diamine is selected from the

group consisting of short chain aliphatic diamines having 2-6 carbons,

poly(alkyleneoxy)diamines, and any combination thereof, wherein the block copolymer includes
(-O-R,-0O-) groups and (-NH-R,-NH-) groups and the ratio of (-O-R,-O-) groups to (-NH-R,-NH-)
groups is 3to 1.

12. The process of claim 11 wherein said block copolymer
comprises at least one structure selected from the group consisting of structure I, structure II,
structure II1, structure IV, structure V and structure VI

structure |

Ry Rz Ry Rz Ry
*éz/ ~ )n\?_/ ~,

wherein R; = polymerized fatty acid, hydrogenated or non-hydrogenated;
Z=0 or NH;

R, = poly(alkyleneoxy)moiety if Z = O,

or Rp = 2-12 carbon straight chain or branched alkyl moiety if Z = NH; and
n=20, such that the ratio of (-O-Ro-O-) to (-NH-R>-NH-}is 3 to 1;

structure 1

{\/X/ﬁ} {\/\}\{“{%[\%\/%%

wherein R = polymerized fatty acid, hydrogenated or non-hydrogenated;
7Z=0 or NH;

R, = poly(alkyleneoxy)moiety if Z = O;

or Ry = 2-12 carbon straight chain or branched alkyl moiety if Z = NH;
n=20, such that the ratio of (-0-Ry-0-} to (-NH-Ry-NH-)is 3 to 1;
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wherein R = polynerized fatty acid, hydrogenated or

non- hydrogenated; Z = 0 or NH, R2 = pol y(al kyl eneoxy) noiety if Z
0; or R2=2-12 carbon straight chain or branched al kyl noiety if Z
NH, n = 20, such that the ratio of (-0-R2-0-) to (-NHR2-NH) is 3 to
1; and x15; structure IVRZR2, R3,....... , A RL.-RR Z n
wherein Rl= polynerized fatty acid, hydr ogenat ed or non- hydr ogenat ed;
Z =0 of NHH R2 = poly(al kyl eneoxy)noiety if Z =0; or R = 2-12
carbon straight chain or branched alkyl noiety if Z = NH, R3 =
polynﬁmaﬁﬁieﬁeadﬁde (Ec)l)groubggdrogenat ed or non-hydrogenated; or R3 =
cycl ohexatgel (%'% E)gl ic acjd, _such that the ratio of poI yneri zed
fatty Yact 't grpupgwherg R gHPeater; and n=20, such that the

rati o gk < Qp/)megx,)de 120) < BN B;:8nd 0 |; structure V

HN\ zzN % I% ergl nx%% pol yrrhkésh(ried fatty acid, hydrogenated or
non- h r‘o“g’@ﬁéﬁ@ﬂor@%f@@@ NH. R2 = pol y(al kyl eneoxy) moi ety if Z=0:

or R =2-12 carbon straight chai @trﬁ’crm:@'ilgmhed al kyl noiety if Z=NH;
R3= polyneri zed fatty acid, hydrogenate non- hydr ogenat ed

A St e N

wherein R; = polymerized fatty acid, hydrogenated or non-hydrogenated;
Z=0or NH;

R, = poly(alkyleneoxy) moiety if Z= O;
or R, =2-12 carbon straight chain or branched alkyl moiety if Z = NH;
n = 20, such that the ratio of (-0-R3-0-} to (-NH-Rs-NH-}is 3 to ]; and
x =15,

structure IV

R1 Rz R3 RZ R1
\éz/ \Z/ )T]\Z/ \Z/

wherein Ry = polymerized fatty acid, hydrogenated or non-hydrogenated;
Z=0or NH;
R, = poly(alkylencoxy)moiety if Z = O;
or Ry = 2-12 carbon straight chain or branched alkyl moiety if Z = NH;
R3 = polymerized fatty acid, hydrogenated or non-hydrogenated;
or Ry = cyclohexane dicarboxylic acid, such that the ratio of polymerized fatty acid to CHDA is 5
to 1 or greater; and
n=20, such that the ratio of (-O-R-O-) to (-NH-Ry-NH-) is 3 to 1;
structure V

H
0 N NP S o0 e N /
HsC o R; Rz Ra
b ¥
Rq
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or R3 = cycl ohexane di carboxylic acid, such that the ratio of

pol ynerized fatty acid to CHDA is 5 to 1 or greater; n=20, such that
the ratio of (-0-R2-0-) to (-NHR2-NH) is 3to 1, R4 = H for (BO,
or CH3 for (PO; x = ethylene oxide (EO groups; and y = ethyl ene
oxide (EO groups where R4 = H or y =propyl ene oxide (PO groups
where R4 = CH3; and structure VI RIRZR3R2 Rl z R *CH3 /xZ0 wherein
R1= pol ynerized fatty acid, hydrogenated or non-hydrogenated; Z=0 or
NH, R2 = pol y(al kyl eneoxy)noiety if Z=0; or R2 = 2-12 carbon strai ght
chai nmerebm,n@]mjdnaizk&k"arﬂmbﬂtyydtcfgezafé\hr nBa-hydednyieBy | zed fatty acid,
hydr o%en g’ﬁﬁ non- hydrogenated; or R 3 = cyc ohexane di car boxylic
aci d, “st t the ratio of polyrrerlzed fatty acid to CHDAis 5to 1

or grg@r_—?my(ﬂk @@éﬁ@f&t}llhﬂkot he ratio of (-0-R2-0-) to (-NHR2-NH)
i's 3. The process of claim 12 wherein said

pol y( &t Rﬁﬁ%h%@ﬁt%nﬁé’ﬁhﬁbﬁ chpin aapranehed lkyhwoist 18ETREH: f rom t he gr oup
consi &t‘- en‘,:"’édftyC c::d ha&rﬁéén eﬁ%@(énel%rc%]eﬂﬁ s, di-, tri-

tetra-pr py ene g put yl ene gl ycol s, "and hi gher
ol ec ot Br= exsiaphxanp dicgpbektiel aside sugh yhaothy satiopd byl meoed| fethyeaci tp €6ID A is S
pol y(hut yl égaggf gl ycol)s, m xed pol y(ethyl eneoxy-copropyl eneoxy) gl ycol
pol ymers, any conbi nation thereof 14. The process of

cl ai Mm3A3), windrtkt thegaticdofi (da®h-dn) ®© (FitfhevH-¢ Grijpwilse one or nore

nonof ync n und _reactive with carboxylic acid or am ne

gr oupg“ yn @Pe) %@féﬂa}t | east one structure is selected fromthe
groupx@(ﬁﬂ@llﬁklon@eaiOﬁgrbngﬁtaﬁde 1, structure IIl, structure V and
struct ur ss of claim 13 wherein said diacid

c
is polyl ?Yy%ﬂx‘f‘jﬁ@?) %8?@“%@% »said diamne is a short chain

al i phat y ep@dpasidRideavOngrodpHwiieads RpAEH;and wherein said at |east one
structure is selected fromthe group co isting of structure I,

structure I | and structure and STBCturT process of claim 13 wher ei n
sai d di ac is a cyclohexane di carbox lic acid, wherein said diam ne
is a poI My) dk ne,Rzand rei ngsai d at Wo%
structy ec | stﬁ*p_\ uct CHs
struct li’re V and st Piucture 7. A net hod for ‘preparinga gel
conpri combi ni n elevt dte eratueaco | ymer of claim1l
with &’%FTF ik Weﬁ'% ‘ﬁ%ﬂﬂi‘/ ah}’éﬁ%F’lﬁ’ e Rap-h ?‘Efﬂ%etnf‘%ﬁ’al ity to provide a
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13. The process of claim 12 wherein said poly(alkyleneoxy)polyol is at least
one selected from the group consisting of di-, tri-, tetra-ethylene glycols, di-, tri-, tetra-propylene
glycol, di-, tri-, tetra-butylene glycols, and higher molecular weight poly(ethylene glycol)s,
poly(propylene glycol)s, poly(butylenes glycol)s, mixed poly(ethyleneoxy-co-

propyleneoxy)glycol polymers, and any combination thereof.
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group consisting of surfactants, colorants, fragrances, and any
conbi nati on thereof.

14. - The process of claim 13 wherein said reactants further comprise one or
more monofunctional compound(s) reactive with carboxylic acid or amine groups, and wherein
said at least one structure is selected from the group consisting of structure II, structure III,

structure V and structure V19

15. The process of claim 13 wherein said diacid is polymerized fatty acid,
wherein said diamine is a short chain aliphatic diamine having 2-6 carbons, and wherein said at
least one structure is selected from the group consisting of structure I, structure Il and structure
11

16. The process of claim 13 wherein said diacid is a cyclohexane dicarboxylic
acid, wherein said diamine is a poly(alkyleneoxy)diamine, and wherein satd at least one structure

is selected from the group consisting of structure IV, structure V and structure VI.

I7. A method for preparing a gel comprising combining at elevated
temperature a copolymer of claim 1 with a liquid having hydroxyl and/or ether functionality to
provide a mixture, and allowing the mixture to cool to room temperature to form a gel.

I8. An article of manufacture comprising a copolymer of claim 1.

19. The article of claim 18 formulated as any one or more of the
group consisting of a fragrance stick, an air freshener, a fragrance gel, a personal care product

comprising at least one physiologically acceptable oil, and any combination thereof.

20. The article of claim 18 further comprising at least one of the

group consisting of surfactants, colorants, fragrances, and any combination thereof.
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