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I NVENTION 1. Field of the Invention The present disclosure is directed to
pol yet her pol y(ester-am de) bl ock copol ynmers, nethods of naki ng and net hods
of using such polyners, and conpositions and products conprising such

pol ymers. More specifically, the present disclosure is directed to

pol yal kyl ene gl ycol - based pollg ester-ani d% PGPEA) pol yners, net hods of
maki ng and net hods of using sﬁw onposi tions and products
conprisin such poléners The present invention is further directed to the
use of su Ol YA YAENe QLYK L laBARED PAHY (ESTERHMPE) ons

conpri si ng PGPEAs M%MER&eMEJﬂr@@StQ%MAP@NéS /RD. METHORS €3 pti on of the
Rel ated Art | n manyUSINGeSAVEL CONROSITIQMNS AdHBBRODUWGEES GOMPEISENGt ency of
a product is critic8AMBE its commercial success. Exanpl es include personal
care, household care, industrial care, and nedi cated products, which
general ly o] tive ingredients within a carrier

formul ati é&—&ﬁg%e &%@%§?P@§Lﬂﬁgredi ent(s) determine the ultinmate

performance utility of the product, the carrier

10
BACKGROUND OF THE INVENTION
1. Field of the Invention
15 The present disclosure is directed to polyether poly(ester-amide) block

copolymers, methods of making and methods of using such polymers, and
compositions and products comprising such polymers. More specifically, the
present disclosure is directed to polyalkylene glycol-based poly(ester-amide)
(PGPEA) polymers, methods of making and methods of using such polymers,
20 and compositions and products comprising such polymers. The present invention
is further directed to the use of such PGPEA polymers as gelling agents, and to

compositions comprising PGPEAs wherein the composition is a gel.

2. Description of the Related Art

25
In many commercially important compositions, the consistency of a

product is critical to its commercial success. Examples include personal care,
household care, industrial care, and medicated products, which generally contain
one or more active ingredients within a carrier formulation. While the active
30 ingredient(s) determine the ultimate performance utility of the product, the carrier
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 the manner in which the consumer will apply or use the



formulation is critical to the comrercial success of the product in that it
| argely determ nes the consistency of the product. The rheol ogy of the
carrier owO2bwgs3sdsargely determ nes the manner in whi cRCTRES2@0/08UsEr Wi | |
apply or use theproduct. Many conmercial and woul d- be conmerci al products
depend upon the availability of materials called "gelling agents" that have
the ability to nodify various rheol ogical properties, in order to all ow
fornulation of a successful product. Products are often desired to be
"gels,’ that they maintain their shape when undlsturbed but fIOM/upon

bei ng sheQF CL. TM%’F%E%W@WFC'@EF”%WO@Q’W @Pg‘”ﬁrﬁ'aegﬁ@é'%?l fepeqdsinasythesy
formul at OEa§a|W|t§j%Y%%rlﬁfsogélﬁatds @(gﬂﬁfgebaer‘?tsc%étr RaVle tife @BiliRFtd Wodify

ingredient, for exanple in a 0SS of rouge, because a transparent
carrier (a@rmmocﬁfs@domlealanrm&ﬁse an@rudeertpw atldw fodnnulation wf a fsugcesdful,
interfere the appearance of the colorant. In recent years, consumers
have dermﬁmtra ed an increasing preference for transparent and col orl ess
personal care products such as deodorants and shanpoos. Certain pol yanm de

ol y(ester-am de), and pol yether- ,' e, resins as gellan
POI’?’/YI(H ztions fétgdé’ﬁ&f%r@e et ryfgsire Wd glgéanén ?t@gr Ee%u"% efrrﬁq\aﬁé art.

U.S. Pat efhe. HaisidbEd it FBW ¥pdmeum réh%‘éred NGan§dareh edacd@ﬁe@aetrét i on
useful as pol yrrer fiber anti-static blend conponents. The discl osed

mat er i al seeRARRIYEesieady fatmulatﬁswt@ @we@mp@@uatsampr@mpp@éarm @8t her
segment | gugles J]c%fr%ﬂgntt %7%%%% @I)sé N rb%@l ?A trrHt ? rértt ent No.
ses C r I St a nmp

4,230,838 to A enm e disc copol ositions

conpr I(BedcwﬁepCHsymdmeed aoanmﬂaﬂamoameb) dllmlmmalang’en all, mterfere with the
appearance of the colorant. In recent years, consumers have demonstrated an
increasing preference for transparent and colorless personal care products such

as deodorants and shampoos.

15 Certain polyamide poly(ester-amide), and polyether-polyamide resins as

gellants in formulations for surface-, air-, and personal care are known in the art.

U.S. Patent 3,839,245 to Emery Industries, Inc. discloses a preparation
useful as polymer fiber anti-static blend components. The disclosed materials
20  comprise dimer acid as the sole diacid and comprise polyether segment levels of

up to 75% by weight of the total poclymer.

U.S. Patent No. 4,230,838 to ATO Chemie discloses block copolymer

antistatic compositions comprised of polyether and polyamide blocks arranged

25 linearly and joined together with linking ester groups. The poly(ether-ester-
amides) have molecular weights below the fiber-forming range and contain a
specified amount of the polyether block and a definite ratio of amide to ester
linkages. They are blended with polyesters, polyamides and other fiber-forming
polymers to impart antistatic properties. The ‘838 disclosure does not teach or

30 suggest use of such polymers as gellants (the softening points disclosed in the

examples are very high, typically 180°C, making these unsuitable for gellant



|l inearly and joined together with |inking ester groups. The

pol y(et her - est eram des) have nol ecul ar wei ghts bel ow the fi ber-form ng
range anawoantoi3ssdd specified anount of the pol yet her blPeERISa0vd/087148f i nit e
ratio of amde to ester |linkages. They are blended with pol yesters,

pol yam des and other fiber-formng polyners to inpart antistatic
properties. The '838 discl osure does not teach or suggest use of such
polymers as gellants (the softening points disclosed in the exanples are

hi gh, typical|y, 1800C, Kipg th iitable f . .
\g/glr ?/anlt gpﬁppﬁ‘gt'%gﬁggl!" ?ﬁ%é\%ﬁﬁ?kﬂ%‘%ﬁg §o§gf@g3$@ﬁ8%§6%st AEHAY suggest

di mer aci dager cMDAIA8=828RpHosABRESI tions. U.S. Patent No. 5,783,657 to
Uni on Canp Corporation (1998), discloses dinmer acid-based pol yam de

conpositions which dissolve in non-polar liquids such as mneral oil and,

when coot ed 1o QOPLEAIME 8! #e57 & Urld Ehrlyf GORRRETIN (@065, diddibses

conpositions aré specitic ihréquiring t hey ‘contal h an"anount of ester
gr oupss andiméuatidebasedepolydraidet bermpositors svhicts didgseMeomanent-patartllgglidsnds  of

the polyner chain. U S. Patent No. 1 11,055, to Unjon ation
and Bush Buslkas ANner! phanhycn Seied i rain ener efur o Ll Bright o, based
pol yani deguRi qhergympssittirgnatedspeicific ia reqliviagtthaotHeyrddntaigedn amhbentsefl vent
may be flammable, and a wick may be added to the resulti g}el Sé) to
form a cafates grourg and.fatheimargythabthase estecsemust be t'Qﬁaée‘SgI (NengRds ‘?fany
event, th &B&Pﬂﬁ%héﬁﬂ. provides for the release of the fragrance,
insecticide or'insect-repellent. U S. Patent No. 6,242,509, discloses an
esterd®erm nated di ner aci dbased pol yam de whi ch nay be blended with a

sol vent to for Dn@ Igaetleht H(]).eG,SIqHY@%I, to Union Camp Corporation and Bush Boake

Allen (2000), discloses an ester-terminated dimer acid-based polyamide which
may be blended with a solvent to form a gel. The solvent may be flammable, and
a wick may be added to the resulting gel so as to form a candle. A wick may or
15 may not be present in this gel, but in any event, the composition provides for the

release of the fragrance, insecticide or insect-repelient.

U.S. Patent No. 6,242,509, discloses an ester-terminated dimer acid-

based polyamide which may be blended with a solvent to form a gel. The solvent

20 may be flammable, and a wick may be added to the resulting gel so as to form a
candle. Depending on the composition, the candle may be formed into a free
standing pillar, or may be better suited to being placed in a container. The
solvent may be mineral oil. The ester-terminated dimer acid-based polyamide

may also be combined with an active ingredient, such as a fragrance, colorant,

25  insect-repellant, insecticide, bioactive ingredient or the like, to afford a delivery

vehicle for the active ingredient.

U.S. Patent No. 6,268,466, (2001) to Arizona Chemical Company,
discloses a dimer-acid polyamide which can dissolve in non-polar liquids such as
30 mineral oil and form transparent gets upon cooling. The compositions are specific

in requiring that the polymer chains be terminated with tertiary amide groups.



may be flammable, and a wick may be added to the resulting gel so as to
forma candl e. Depending on the conposition, the candle nay be forned into
a free stwodnmy3pdosl ar, or may be better suited to bei ngCpltse®d/osT5a
contai ner. The solvent nay be mneral oil. The ester-term nated diner
aci d- based pol yam de may al so be conbined with an active ingredient, such
as a fragrance, colorant, insect-repellant, insecticide, bioactive
ingredient or the like, to afford a delivery vehicle for the active
ingredient. U S. Patent No. 6,268,466, (2001 ) to Arizona Chem cal Conpany,
di scl oses a diner-acid pol yam de which can di ssolve in non-polar |iquids
such as m neral 8! paANb (P850, 71 35 P8Rk cgeéns.cwpean@gﬁy '(BGD2)Td1§closes
conpositions are specific In requiring t Y chai'ns be

t er m nat egolyiantide er géliny aagends nglP@PAISS f%t Pq\\lda kglepgoxy)termiva®d zona

ool y i kyPVBRIS59: SvsiHestl BBaRfy BRLE, AE bl ARaAdr ot R i,

product ofEDANer acad epdsly(oe@etWIeammepﬁEM) a diamine, and a
pol y(oxyet hyl ene/ I I ene Lam ne, .and a pol y(oxyet hyl ene/ propyl ene)
monoani ne POY(&XY pr,q@yege BeNeaPINe. i scl oses a bl ock copol ymer of the

formul a hydr ocar bon- pol yet her - pol yam de- pol yet her - hydr ocarbon. The
copol ynmer nay be prepared by reacting together reactants that include dimer

aci d, di ani ne, UaBdPatepdiNethde.Adli digclosen ehhlock corpbimaredinhratorkiaand
T e .
be traosparepdrediny reagtingetagether peactaets that mcholesdiner cicish dliayoinsuaed ar oduct s
i ncl uding a[}e{ eerrr? vllrggart])toﬁw hydrocarbon termination and termination selected from
one of amine, hydroxyl and carboxyl. The copolymer may be combined with a
solvent to form a gel, where the gel may be transparent and may be incorporated
into household and consumer products including antiperspirants.
15
U.S. Patent No. 6,503,077, discloses a tertiary amide-terminated dimer
acid-based polyamide which may be blended with a solvent to form a gel. The
solvent may be flammable, and a wick may be added to the resulting gel so as to
form a candle. Depending on the composition, the candle may be formed into a
20 free-standing pillar, or may be better suited to being placed in a container. The
solvent may, for example, be mineral oil or triglyceride. A solid coating may be
placed around the candle, for advantages including to enhance the mechanical
stability of the gelled body, and to eliminate the tendency of a gel to have an oily
feel and to accept noticeable fingerprints. The solvent which, in combination with
25 the tertiary amine-terminated dimer acid-based polymer forms a gel, may be or
include a fragrance material. The gelled composition may also include fatty acid
and/or a compound containing one, two, or more ester groups. In one aspect, the
article does not contain a wick, and is intended to function as a fragrance-
releasing product.
30



U S. Patent No. 6,503,077, discloses a tertiary am de-term nated di ner

aci d- based pol yam de which may be blended with a solvent to forma gel. The
sol vent 9 2bw/d3BMabl e, and a wi ck may be added to thecrasesmiosysgel so
as to forma candl e. Depending on the conposition, the candle nay be forned
into a free-standing pillar, or may be better suited to being placed in a
contai ner. The solvent may, for exanple, be mneral oil or triglyceride. A
solid coating nay be placed around the candl e, for advantages including to

enhance the nechanical stability of the gelled body, and to elimpate the
tendency of a Ye?- P%teﬁ‘éb@-Q@Qﬁv%/%/z’f@%*'o%ﬁ?datsguﬁ tSOH@ cCraws|tign that

fingerprinpsaindgt flsY e WabFh, hnlimilnﬁ%és%ﬁ At B ddhant &URdrainY the

am ne-term nated di ner aci d-based polyner forns a gel, may be or include a
fr g/gr ance getadr isal. teTtiarygemidedtecminated tpadyamidg edsdo (RABAWd®NiRiising &ci d
and/or a co nd cont.ainjr .t . re ; a t,
the art: ofUTpRLef rERABh LR vipioydind o TR EAE o BB Trom d708 2°P°°

f r agr apcesekgefthedotal aghidd gidups. Patent No. 6, 503, 522, discl oses a
structured, solid conposition that contains at |east one colorant, a liquid
oil phase, and a gellant, wherein the gellant is a tertiary

am de- t er m nat gds pPLYAIINIS 6 880N 60 A HRo<eRR rbSinNebrApduiEe bréffaré @At | ng
units wherein termnal am de groups constitute from10%to 50% of the total
ani de gr otgasting c8MeaEsts cMPPrENGSihasgacidi giemizs oyl @sdrmeraieali on
pr epar ed ctin ORENL S, I S| dj | cyipcd:d, 5 Al ad Rei.Ja0l yol
and nonoa Cghegrﬁ‘, {al\)\hgtr g%@(ﬁ? a@u'?ég}s?{ p%b&g]éual)#\iglﬁ%nqlggp%?c%ﬁé a%%rﬂﬁsgg di basi c
aci d conmppolyawriped yfattyi zeid; f(d) t gt se=stl; 5¢ bygavalémtapercedt exfuthealdiarninper cent
£ th g
of the di g(gnmgﬁses ethylene diamine; (c) 10-60 equivalent percent of the total of the

hydroxyl 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

15 monoalcohol are provided by polyol. The resin composition may be formulated
into, for example, personal care products, fragrance releasing products and

candles.

U.S. Patent No. 6,592 857, discloses a low molecular weight, tertiary

20 amide terminated polyamide which may be blended with a liquid hydrocarbon to
form a transparent composition having gel consistency, and this gel may be used

to formulate a cosmetic. The tertiary amide terminated polyamide may be
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 monofunctional 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 fatty acid-based

polyamides which may be combined with low polarity and high polarity co-



conprises ethylene diamne; (c) 10-60 equival ent percent of the total of

t he hydroxyl and am ne equival ents provi ded by di am ne, polyol and

nonoal cowb 2are3p39svi ded by nonoal cohol ; and (d) no nor @CTh®R00805848UI val ent
percent of the total of the hydroxyl and am ne equival ents provided by

di am ne, polyol and nonoal cohol are provided by polyol. The resin
conposition may be formulated into, for exanple, personal care products,
fragrance rel easi ng products and candles. U S. Patent No. 6,592, 857,

di scl oses a | ow nol ecul ar weight, tertiary am de term nated pol yam de which
may be bl SRKEASAO Brogdure HOMPaeparue saRINNQY epkigionst FBﬁ%ﬁ)&F&#‘ﬁ'o%ﬁﬁosi tion
havi ng gel | ACY; InS tic.
The. tert1 s n AR on S L (R o 8° S e ™ EodeRe

equi val entvétho¥mdisioaslobiop sitffress danh earepalishiwitheapulsBo®cd grediesdifiagasval ent s
are frompolynerized fatty acid, "y" equival ents of diamne such as

et hyl ene diam ne, and "z" equival ents of a nonofunctional reactant having a
sgcondgr ﬁooa/m neJ.gr Putbrms\éd.he,welzyelsr @Zesdds)lee é_ugsrni mﬁdxt,i%on Prepget ont ai ns
about 5- otertiary am de term nated polyanmi de, with the renainder

pr ef er abl YeAANAFIRRACRZIFYPRIYEH diRgss apdy @ﬁm%.p%y%@mﬁsngvoajl?@m'oses

pol ymeri Z%gfréiht Ka)a‘a‘i Jekassl EQhivABhOGErodH: Chf TRy @Saﬁénﬁ’éiﬂegorﬁ{) idbd OW
polarity and high’polarity cosolvents to produce honbgeneous water-in-oil
emul si ons polymeareednfatlyi enld; db¢ aiségast & eqpyalenit ipereent sefothergliamingi | base,

ol 1'sh i CRERSFS inass; SAER 19, iag, STV aeAEbelian B R’ CdlgsEmngdnd o
di scl e8es hgdmegi and amios idgudvalgnte paoeided\py 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. 6,956,099 to Arizona Chemical Company (2005) discloses
polyether polyamide (PEPAs) 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



reacti ng conponents conprising dibasic acid, diamne, polyol and

nonoal cohol, wherein (a) at |east 50 equival ent percent of the dibasic acid
conpri seswpabyssivged fatty acid; (b) at |east 50 equivaCenisz@ensant of the
di am ne conprises ethylene diamne; (c) 10-60 equival ent percent of the
total of the hydroxyl and am ne equival ents provided by diam ne, polyol and
nonoal cohol are provided by nonoal cohol; and (d) no nore than 50 equival ent
percent of the total of the hydroxyl and am ne equival ents provided by

di am ne, polyol and nonoal cohol are provided by pol Th i

| al . resin.
conposi ti on nalPeBeits gaMANGEseR ety hgre EXAAPP A ”Ségsf%ﬁpv‘%amgyifpgguct s,
fragrance | iy k. SaltRalgh NeferéhcB856n @99 atto
Ari zona Cﬁ%%%g?b%gﬁ&ﬁgm(@égg) g%:ég@ﬁ%??gnppl yet he% poﬂ/am' de (PEPAs)
gel i ng agéetain cthepusesiong poky(alsdeneory) phianing: asfa deaeliveasP@poaeHi ¥m ne.
The di scl osed_capol rs, have.lin ' r i nternal
polyarrideS @@%@‘Hﬁ%ﬁﬁ§$%a%8§gﬂF%§®%5@8%ﬁy§?@%p9g%%%gg%Tgéggﬁgw%@q”
sol ven - gﬁhé@é& thei Udet bea. poT'y”(?lkF]]m@bxyf;Spolm%aé)el Eaeee S;dnfplooanta féact i on
m xture that contains 1,4-cycl ohexane. di carboxylic aci . CHDA n
pol y(al kyPEasEnk @Sainskig e drepiepAp. ”%Woﬁ‘?ﬁ?ﬂé’e{d‘ﬁe&?é%‘?\f‘% #Q@Bg%l
cont ai ns. Bgy§RALIAE LbSHHlea ABRAUInERAL! [ ve Wi th e ther amine or
carboxylic acid”groups, however sone of this nonofunctional conpound nay be
present. Dinmer diam ne and/or dinmer acid may be present in the reaction
m xture. A copolymer may al so be prepared froma reaction m xture
containing diner acid and at | east two di am ne conpound(s) including PACDA
and short-chain aliphatic diamne having



2-6 carbons (SDA).Despite advances in the art, there remains a need for
novel polyam de resins capable of functioning as gelling agents. Although
r ef er ence®oi2n10¢d3gesdart wherein the use of a poly(al kyl eneexyS2@vaniine as a
reactive conponent is stipulated or allowed as optional are known, none of
the references disclose or suggest the use of a pol y(al kyl eneoxy) pol yol as
a reactive conponent. The present disclosure is directed to fulfilling
Lhese needs and provi des additional advantages as described nore fully
erei n. SUVWARY OF THE | NVENTI ON The follow n resents a general summary of
some of the many possible é%ﬂ@Mfﬁ@hF%’B#EﬂNVENﬁW§H|osure ?n order to d
provi de a basic understanding of this disclosure. This summary is not an
extensive overview of all enbodi nents of the disclosure. This summary is
not intended tdhe dellomifiy pkesenty ageneral sunenanyeaitsonis ot the mpBY. Pestible or to

del i neate_or_qt her.w Jim¢t the. f | &k | oy S
morel'y. pr EQBRALNE oY Sk Stas BF 1 ARG oroys & AT end i ganplrayf g S oY
prel Iuqlﬁ_ t gistlheurmr EhidsUainard islastan pxtensivé batrview bbalkembodiomatitagf the one
B e
formed frg-RshRAGH bUBIREHWrDIRENR fihi thedscHpRCdfdhe 8lafhor ThecloBbwingl i phati c
di am ne having 2-6 carbons, and a pol y(al kyl eneoxy) (PAO polyol. The

di aci d magubeaopinyarelyi presetasomeaeontepinef el dindlesurayn @oiaraldorm as
o von AR DEREORS, ARelE LA AIENY 2, 2000 %0 L1 B0,
fattyl@cid. In another enbodi nent, about 40%to about 80% of all hydroxyl
and am ne According to one non-limiting embodiment of the present disclosure there
is provided a polyether poly(ester-amide) block copolymer. Generally the
copolymer is formed from a reaction mixture comprising a diacid, a short chain
aliphatic diamine having 2-6 carbons, and a poly(alkyleneoxy) (PAO) polyol. The
15 diacid may be polymerized fatty acid. The polymer may comprise PAO-
containing components in the range of about 20-50 wt %. In one embodiment, at
least 75% of the dibasic equivalents come from polymerized fatty acid. In
another embodiment, about 40% to about 80% of all hydroxyl and amine
equivalents come from said short chain diamine. In other embodiments, about
20 5% to about 55% of all hydroxyl and amine equivalents come from PAO polyol.
The PAO polyol may be 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
25  polymers, and any combination thereof. In even other embodiments, from about
0.1% to 30% of all hydroxyl and amine equivalents come from the
monofunctiocnal compound. The monofunctional compound may be selected
from the group consisting of PAOMA, PGMO. The reaction mixture for making
copolymer of the present disclosure may further comprises one or more

30  monofunctional compound(s) reactive with carboxylic acid or amine groups.



equi val ents cone fromsaid short chain diamne. In other enbodi nents, about
5% to about 55% of all hydroxyl and am ne equival ents cone from PAO pol yol
The PAO pwibyolo/asaspsbe sel ected fromthe group consi sti n@Cofusdeo9/ostis9 -
tetraet hyl ene glycols, di-, tri-, tetra- propylene glycol, di-, tri-,
tetra-butyl ene glycols, and higher nol ecul ar wei ght poly(ethylene glycol)s,
pol y(propyl ene glycol)s, poly(butylenes glycol)s, m xed

pol y( et hyl eneoxy- co- propyl eneoxy) glycol polyners, and any conbi nation
thereof. In even other enbodinents, fromabout 0.1 %to 30@%of al | hydroxyl
and ami ne equi A&F@HING dBneven ocaRather MonoiuiHed | emardiRsnsoghdhe Thgsent

monof unct ianal. GONRAMNG r@ycopﬁpﬁl??‘c%g‘gf“%ﬁ n%PBO EPP SNELRlidngdef PAOVA,

PGVO. The reaction m xture for I ng cop of the present disclosure

may f urt heolyowermaridsasompauod, wheee thenafropauridoised liguided neerpdpmperaiuieve wit h

carboxylic_ acid . or ammne arpups. Accordin 0. eye t he n-himting

enbodi ment" (ﬂeagﬁgrrg.r egﬁﬂegﬂﬁsﬂ]eogﬁﬁogw(gﬁe&i ' !h%£%s$t%oi@bo%ﬁi% ng a

Iool y_eéI be{ eRod(rasiite thardorgoupal Mmab;iﬁ!ﬁaa leptmoendhemiter grdupe selecteaund is a
iquid at roomtenperature in neat form nerally the conposition is in

the form feryesfer. ethey, Bﬂ'@gﬁ'ﬁmp%?,a“f’ﬁé'%ﬁgﬁound conprises at |east one

chem cal group selected fromester, ether, hal ogen, carbonate and

sul foxi de. According to another non-limting enmbodi nent of the present

di scl osur e t heAecorgingr tov rtettiern npndiseiting eotboginagrtr ofnieapigseiietinglosure

pol y(este -am'.% t |,sGl as ' L.d ymer
hfis a sof El%%e.ﬁ ?))b%\}i?%&’gg{re\é%sg @88%%%881%85%%%%?2\/ @%%ﬂ%@@éﬁgﬁﬂgﬁgeact I on
m xt une cefd gisesarainberan said block aipalymerl igshatdoftedingnpoiet betwesy 2- 6
carbons, and_a pol éal kyl e,neom/e) éPAO% i ) . -

60°C and 180°C and is formed from a reaction mixture comprising a diacid, a

short chain aliphatic diamine having 2-6 carbons, and a poly(alkyleneoxy) (PAO)

polyol. Generally the process comprises reacting together reactants comprising

a diacid, a short chain aliphatic diamine having 2-6 carbons, and a

15  poly(alkyleneoxy) polyol.

According to still another non-limiting embodiment of the present

disclosure there is provided a process for preparing a gel comprising combining

a copolymer of the disclosure with a compound at elevated temperature to

20 provide a mixture, and allowing the mixture to cool to room temperature to form a
gel. Generally the compound is a liquid at room temperature in neat form, and

comprises hydroxyl and/or ether functionality.

According to yet another non-limiting embodiment of the present

25 disclosure there is an article comprising a polyether poly(ester-amide) block
copolymer of the disclosure. Generally the copolymer has a softening point
between 60°C and 180°C and is formed from a reaction mixture comprising a
diacid, a short chain aliphatic diamine having 2-6 carbons, and a
poly(alkyleneoxy) (PAO) polyol. In one embodiment, the article may be

30 formulated as a fragrance stick, an air freshener, a fragrance gel, or a personal

care product comprising at least one physiologically acceptable oil. The articles



pol yol. Cenerally the process conprises reacting together reactants
conprising a diacid, a short chain aliphatic diam ne having 2-6 carbons,
and a polwo0abiwisaiseoxy) polyol. According to still anot RET/USeev2I05TI52 i Ng
enbodi ment of the present disclosure there is provided a process for
preparing a gel conprising conbining a copolynmer of the disclosure with a
conpound at elevated tenperature to provide a m xture, and allow ng the

m xture to cool to roomtenperature to forma gel. Generally the conpound
is aliquid at roomtenperature in neat for and conprises hydraoxyl and/or
et her fun&aydehee mee%ﬁcﬁuﬁgf:ta@tizévmar@@mg% vabie. between fyarhBBdiThent  of

t he present,. dis t ol ' IR 5 et her
pol y(est er‘ghg?nésdr@%gzﬁ%lg c@ﬁ%&sé%f&gf%%gkgi%ﬁcl ostuarﬂed.ngg%%ﬁgi&l y the
copol ymer has a softening point between 600C and 1800C and is fornmed froma

reaction m xturge copprising a diaci short .chain,ali ti.C,.di an havi n
2-6 car bons, arﬁfcaf% e aﬁV%QI %tﬂle%%}gér( BR@'"B%%/SWb%FW?%ﬁe&ewgo@% rrgr(r?]tt ot heg
article makcReuforteaiepravdad f 4 agrpstaer Polygéstenamie) bibess hepelymer
fragrance gel, or a personal care product qog&_ risi at Ieasg one

> . s n [
phyfsi ol ogfarEnedyfrem Eiseghor Mixture GBPESIRG 8| y2 Pawgﬂ‘é\f'em fiagige.
surfactan i I n id Hhesi@ré i urt her
conpri se gp gféelgsg’% @Eé‘%?ﬁ%@?ﬁh%ﬁ'ﬁd*ﬁ ?(g gg% é%ye%.h%é%oa(r: gﬁ%ﬁ?&oénfgven
still anotivarboxylic bridi t Gageraitp thté nepdlymér hag aproftesing phischeawges 6i6re i s
provi ded a pol yet her

reaction ﬁ’ﬁﬁt@?’scéccJl'?ﬁggé&%s%%rg%%??%%%gg%aﬁ%’%gﬂreé{ﬁgﬁ'r gﬁgﬁ’l};‘% {gn:nd a
pol y (24 kY hERERX Nay FRARr RN RNe ofdI8F Ricke sRINGNHCAEHE dotngbupned)ebsxree
with carboxylic acid or amine groups. In one non-limiting embodiment, the
cyclohexane dicarboxylic acid may be 1,4-cyclohexanedicarboxylic acid.  In
another non-limiting embodiment, the co-diacid may be polymerized fatty acid. In
even another non-limiting embodiment, the diamine may exclude diamines of the
15 formula H, N—R? —NH, wherein R? is C, —Cg hydrocarbyl. One example of a
diamine suitable for use herein is a poly(alkyleneoxy) diamine (PAODA). The
PAO polyol may be 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
20 glycol)s, mixed poly(ethyleneoxy-co-propyleneoxy) glycol polymers, and any

combination thereof.

According to even yet another non-limiting embodiment of the present

disclosure there is provided a process for preparing a block copolymer of the

25 disclosure. Generally the process comprises reacting together reactants
comprising a diacid, a poly(alkyleneoxy) diamine, and a poly(alkyleneoxy) polyol,

wherein said diacid is a cyclohexane dicarboxylic acid.
According to still even another non-limiting embodiment of the present

30 disclosure there is provided a composition comprising a) a polyether poly(ester-

amide) block copolymer of the disclosure and b) a compound, where the
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di carboxylic acid. Cenerally the copolynmer has a softening point between
600C and 1800C. The reaction mixture may further conprise a co-diacid. The
reacti on WoxbUves3svay further conprise one or nore nonof BETUSREIRAI057159
conmpound(s) reactive with carboxylic acid or amne groups. In one
non-limting enbodi ment, the cycl ohexane di carboxylic acid may be
1, 4-cycl ohexanedi carboxylic acid. In another non-limting enbodi ment, the
co-diacid may be polynerized fatty acid. In even another non-limting
enbodi ment, the diam ne may exclude dianmnes of the formula H2 NNR2 -NH 2
V\,herﬁi n ReomMpo@xd -isCa hgiid ogtrbgm. temperakiepine nset afodmani GeNe@lY abee f or
use herein_ is a.poly(a e I gm be
sel ected F?@%O%H‘ggéér/énu%]%@ﬁ@iogﬁ aﬂoﬁéﬁ?ﬁfﬁ@@q%@lﬁ% Bﬁ@ﬁ@?ﬂﬁ?’%?ﬁgm S,
ﬁ! h tri- ;reetcﬁltm amimpmpwommisgigyﬁn:diadd,- a tpoiyalkyleneaxpudiamine gingcal s, and
I gher nol ecul ar wei ght pol y(et hyl en | ycol)s I r . ol)s,
pol y(butyP%'Méék%‘?” ?’;E‘)'E/)Hl x‘&'&erﬁﬁ] ﬁ'gtd%ﬁ@f?e Wcl@@eﬁ’%@%ﬂ#@%ﬁ# %(f'ycél
pol ymes s, TR8GoAihouna g Hedhlyoforhp@seroht leAsC Onélichgrmical @veup yelecrutotrorar
non-limting enbodi ment of the present disclosure there is provided a
process f esteprathen: halgoanptasbrnais gordysWiexige- t he di scl osure. Generally the
process conprises reacting together reactants conprising a diacid, a

pol y(al kyl eneoxy) diam ne, and a pol y(al kyl eneoxy) polyol, wherein said
diacid is a cyatahengn® dlit aebendther achdimitkee emtiogiment of ithe rresentanot her

non-limting enbodi ment of. the prese I SC u 1.8 P L: a
conposi t | S'ﬁg@ﬁ}‘ﬁ?r‘i%?f%& %rfv'é?eacﬁ &gﬁ?ﬂg‘ %Oﬁgjlr%ésrﬁ] ér a&etﬂg H&n‘giﬁlg %%%%ﬂ@ger of
the digcl aperetsihon)eaet-ammm)itbckwipolynidras tngdisobsuse with aaoinbaaindr oom
tenperature in neat form GCenerally the . .

at elevated temperature to form a mixture, and allowing the mixture to cool to

room temperature to form the gel. Generally the compound is a liquid at room

temperature in neat form, and comprises hydroxyl and/or ether functionality.

15 According to yet even another non-limiting embodiment of the present
disclosure there is provided an article comprising a polyether poly(ester-amide)
block copolymer of the disclosure. Generally the copolymer has a softening point
between 60°C and 180°C and is formed from a reaction mixture comprising a
diacid, a poly(alkyleneoxy) diamine, and a poly(alkyleneoxy) polyol, wherein said

20 diacid is a cyclohexane dicarboxylic acid. In one embodiment, the article may be
formulated as a fragrance stick, an air freshener, a fragrance gel, or a personal
care product comprising at least one physiologically acceptable cil. The articles
may further comprise a surfactant having an HLB value between 4 and 20. The

articles may further comprise at least one of a colorant and a fragrance.

25
According to yet still another non-limiting embodiment of the present
disclosure there is provided a polyether poly(ester-amide) block copolymer
comprising at least one structure selected from the group consisting of structure
I, structure 1, structure lll, structure 1V, structure V and structure VI:
30

structure |
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conposition is in the formof a gel. Generally the copolyner is forned from
a reaction mxture conprising a diacid, a poly(al kyleneoxy) diamne, and a
pol y(al kywertemog3sopol yol , wherein said diacid is a cycl ehensa@odsvay boxylic
acid. The conpound generally conprises at | east one chem cal group sel ected
fromester, ether, hal ogen, carbonate and sul foxide. According to still yet
another non-limting enbodi nent of the present disclosure there is provided
a method for preparing a gel, conprising conbining a polyether

pol y(ester-am de) bl ock copol yrrer of the d| sclosure with a conmpound at
elevatedterrperaturetof nhxture d gllowipg the mxture to cool to
roomterrperaturetoform )ftzhe eﬁrrpound is aliquid at
roomtenperature in neat fo and corrpn ses hy roxyl and/or ether
functionality. According to yet even another non-limting enbodi nrent of the
present disclosure there is provided an article conprising a polyether

pol y(ester-ani d/a)arebrh & ke aipokyinet fatty dofte hddsgeosiedar neerwydadgenated

copol yner has & |ng poi nt between 600C and 1800C and is formed froma
reaction m xtufe (ﬂfﬁ\‘lm ng a diacid, a poly(alkyleneoxy) diamne, and a

pol y(ag kyl eneopy )= F,m.!, lendéBRV ehbie I‘Z sdpacid is a cycl ohexane dicarboxylic
acid. In one ef% |rre(ﬁgdy theﬁ‘)?i)rtlci(%’g| may be fornul ated as _a fragrance

stick, an air PFRsF8riécarhon shigiohhekaiger brasichad gevseeiaty €4 2 NbF siidct
conprising at he_a% sqlrg {%ﬁ%?ﬁ%ﬁ%l%' g)qg@t@ﬁ)@ Ny is I qarticl es may

further conprise a sur avin e between 4 and 20. The
articles may further corrprl se at Ieast one of a colorant and a fragrance.

According to yet still another non-|i e enbodi mrent of the present
struc ure

A

wherein 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;
15 n =20, such that the ratio of (-O-R,-O-) to (-NH-R;-NH-) is 3 to 1;
x =ethylene oxide (EO) groups;

10

y = ethylene oxide (EO) groups where Rz = H;
or y = propylene oxide (PO) groups where Rz = CHj3; and
R3 = H for (EO), or CHj3 for (PO);

structure |l
0] R4 R, R4 R, /R1 O
~
Hsc)é \/g\o/ ‘éz/ \Z/ Z/ ~ o CHs

X n X
wiharnim B —=mAlumarizod fatthy arid vdrnnenatad or nnn_h\/drnnonafed
WIHIGICH T T\ HUIYTHICTIZUU 1dLly dlvig Tiyliivygieiidoeia o 1 Hiyvivgs 3

25 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;

12



di sclosure there is provided a pol yether poly(ester-am de) bl ock copol yner
conprising t |east one structure selected fromthe group consisting of
struct ur evD208¥03895ure 11, structure 111, structure |V, PETASC09/0871%9 and
structure VI: structure Iwherein R = polynerized fatty acid, hydrogenated
or non-hydrogenated; Z = Oor NH, R2 = pol y(al kyl eneoxy) moiety if Z = O or
R2 =2-12 carbon straight chain or branched alkyl noiety if Z = NH, and n =
20, such that the ratio of (-0-R 2-O0) to (-NHR2-NH) is 3 to 1; structure
Il wherein R =polynerized fatty acid, hydrogenated or non-hydrogenated; Z
O or NH. R = polyZGiskgh gridhe yatirodfdtq-R+02) te (DIH-&e-N-) 45 310 37 2 bon

strai ght chain_or, branched al kyl noiety if Z = NH, n =20, such that the
rati o of (-O-RXZ- ') to (-NHR2-NH) is 3to 1; x =ethyl ene oxide (EO
groups; y = ethylene oxide (EO groups where R3 = H, or y = propyl ene oxide
(PO groups where R3 = CH3; and R3 = Hfor, (EQ, or CH3 for (PO; structure
11 wherein RL =po!yrncrizcd fattySEdstyre Iﬁfydrogenat ed or non- hydrogenat ed:;
Z OorgNH, R2 = poly(al kyl eneoxy) noiety if Z = Q

R4 R, Rj Ry R4
\éz/ \Z/ )n\z/ \Z/

wherein Ry = polymerized fatty acid, hydrogenated or non-hydrogenated;
Z = O or NH;
R, = poly(alkyleneoxy) moiety if Z = O;
10 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
fatty acid to CHDA is 5 to 1 or greater; and
n = 20, such that the ratio of (-O-R>-O-) to (-NH-Rz>-NH-) is 3 to 1;
15
structure V

H H
o) N z z z Z N 0
H3c/€ \/%O/\[% \R1/< \Rg/ \R3>/ \Rz/ R1/ o CH,
X Yy n y X
R4 R4

wherein R = polymerized fatty acid, hydrogenated or non-hydrogenated;
20 Z=0orNH;
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; and
or R; = 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-Rp-0-) to (-NH-R,-NH-) is 3 fo 1;
R4 = H for (EO), or CHj3 for (PO);
x = ethylene oxide (EO) groups;

e
(¥,
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or R = 2-12 carbon straight chain or branched alkyl moiety if Z = NHn
20, such that the ratio of (- QR2 G) to (-NHR2-NH) is 3 to 1; and x
15; strucworeledssserei n Ri pol ymerized fatty acid, hydTageemanstsor
non- hydrogenated; Z = O or NH R2 = pol y(al kyl eneoxy) nmoiety if ZQ or R =
2-12 carbon straight chain or branched al kyl nmoiety if Z = NH, R3 =

pol yneri zed fatty acid, hydrogenated or non-hydrogenated; or R3 =

cycl ohexane di carboxylic acid, such that the ratio of polynerized fatty
acid to CHDAis 5to 1 or greater; and n = 20, such that the ratio of (-0-R
2-0) to (-NH R=elhyipne oxget(50D; Qr@WQWhWﬁ£VW1@ﬂ€I n R = polynerized fatty

aci d, hydrogen%[ﬁ pqé@ﬂg@%g\{gggg%g%& r@erﬁt A n- OR = poI y(al kyl eneoxy)

noiety if Z r branched al kyl
noiety if Z=NH R = polyrrerl zed fatty acid, hydrogenated or

non- hydr ogenat ed; and or = cycl ne Q)'car boxylic acid, su h that t he
rati o of polyrrerlzedfatty aC|dta(9 Iﬂﬁiqg Egtolor greater n such

that the rat o] of (-0y R 2- O) to (-NHR\2-NH) is 3 to R4 = for (EO ,
or CH3 for X = th)Ra )(Rﬂ@j)ﬂ@ g/o&KyE1 eth ne e (EO

gr oupsswherg CH3

wherein Ry = polymerized fatty acid, hydrogenated or non-hydrogenated;
Z=0orNH;
R, = poly(alkyleneoxy) moiety if Z = O;
10 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
fatty acid to CHDA is 5 to 1 or greater;
n = 20, such that the ratio of (-O-R-O-) to (-NH-R,-NH-) is 3 to 1; and
15 x=15.

These and other objects of the present disclosure will become apparent to
those of skill in the art upon review of this patent specification.

20
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or y = pr
Ri
R2

opyl ene oxi de (PO groups where R4 = CH; and structure VI wherein
= pol ynerized fatty acid, hydrogenated or non-hydrogenated; Z = O or NH

or branched al kyl noiety if Z = NH R = polynerized fatty acid,
hydr ogenat ed or non-hydrogenated; or R3 = cycl ohexane di carboxylic 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;
= 15. These and ot her objects of the Present di scl osure will becone

appar ent

to those of RBRTAILEDhDESECRIPTIQNENF TENG BWENTION s pat ent

pol Wel2kyss®exy) noiety if Z =G or R2 = 2-12 cakb®usgemasys? chain

and x
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15

20

25

30

pRPlyMErs Biethads

S5, RS, Sy, O BRETVRER, B4 copvolion i shes
comprising PGPEAs. The present PGPEA polymers are suitable for use in a
variety of applications such as, for example, as gelling agents (“gellants”). The
polymers and compositions of the present disclosure may be formulated into any
of a variety of products and articles of manufacture. 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 products, household
products, paint strippers, air fresheners, medicament applicators, polishes, and

the like which are generally in a gel or thickened state.

Compared to conventional polyamide gellants such as polyalkyeneoxy-
terminated polyamides (PAOPAs) and polyether polyamides (PEPAs), the
inventive PGPEA polymers are structurally distinct from known polyamide
gellants and comprise a significant level of ester groups within the main chain
(backbone). Similar to PAOPAs and PEPAs, the PGPEAs are rich in polyether
segments. However, the polyether segments of the PGPEAs originate for the
most part from a diol, as opposed to a diamine as is the case for both the
PAOPAs and PEPAs. The present diol reactant links the requisite dicarboxylic
acids of the PGPEA chain via ester groups instead of amide groups. Because
diols are generally less expensive than diamines, the present PGPEA resins

generally cost less to produce than the PAOPA or PEPA resins.

The terms “polyalkylene glycol-based poly(ester-amide) polymer” and

“PGPEA” and “polyether poly(ester-amide) block copolymer” and “polymer of the

15
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of manufacture include products and articles directed to areas of use

I ncluding but not limted to surface care, air care, and personal care, and
i ncl ude pwocowkes3ach as but not limted to personal caPETASAEIOSHS9 nedi cal
products, household products, paint strippers, air fresheners, nedi canent
applicators, polishes, and the |like which are generally in a gel or

t hi ckened state. Conpared to conventional polyam de gellants such as

pol yal kyeneoxyt er mi nat ed pol yam des (PACPAs) and pol yet her pol yam des
(PEPAs), the inventive PGPEA polyners are structurally distinct from known
pol yam dediselosure’ safwn@O@QWmﬁirsQit sispisre aand (Tesis %fth@ﬂwosglr%u%@ within

the main %P%E@d %Q%#W%ﬁ% r'EB |3¥/%rg|?/§§@t°cﬁs$a|ﬂﬂ&1 W@ﬁé@#b#‘%@ﬁ@éﬁﬁre rich

i n pol yet Segnent seg
ori gi nat eaﬁnﬂe)tﬁteymestofaaetprésmh(ﬁsabmlre dheoppywets mayaalsh bairatereed i s t he

e st e RRURIDBARENG A de e R peRrA RS pobh o LREFSERbHSL i net caa o

am de groups. Because diols are generally |ess expensive than diamnes, the
present PGPEA resins generally cost |less tg produce than the PACPA or PEPA

resins. The tefh& @&Wﬂ@ﬁé)fgth?o%ﬁs?iﬁs‘e%'%@@égttB‘? Te36@8)PIREHSIner  and
" PGPEA" apd jy’ n mer of

t hedi scl osﬁr Ma%ﬁhgg%%%e@mféhg mﬁ@‘ %?a |||?’(l;§lgl;aeli@ﬂéa¥%ddk'§fgglyﬁisgg rpgg)é

di scl osur eblyéﬁrllelleme ghwet). hek erncunofnmrtm‘net @hein terminator rm@)ntqml@n@lbl @QI kyl ene

gl yool -basefl pol wepk LA JEIn RO SRR cLRGoRes Bl b gl EBH fr b

pol ymer s W& ere scl osure" and
"gel l img AgeM sncmﬁdet b@ly@btﬁﬂenéuyi 1) drie peeﬁ&epplehyrg;ymlpf Gemergliyethent
di scl osure are the reaction ogl

poly(alkyleneoxy) polyol is use in a relatively larger amount and may be the sole

source of polyether block segments of the resulting polymer. The resulting

PGPEA polymers are polyether poly(ester-amide) block copolymers.

15 In one non-limiting embodiment, the present PGPEA polymers comprise a
monofunctional chain terminator and are terminated, for example, by PAO-
containing monoamines or mono-alcohols. PGPEA resins comprising a
monofunctional chain terminator are prepared by reacting together dibasic acid,
diamine, poly(alkyleneoxy) polyol, and a monofunctional chain terminator

20 wherein: i) at least 75% of the dibasic acid equivalents come from polymerized
fatty acid; ii) from between 40% and 80% of all hydroxyl and amine equivalents
come from a short-chained 2-6 carbon atom aliphatic diamine; iii) 5-55% of all
hydroxyl and amine equivalents come from poly(alkyleneoxy) polyol; and iv) up to
(but no more) than 30% of all hydroxyl and amine equivalents come from the

25  monofunctional chain terminator.

In another non-limiting embodiment, the present PGPEA polymers lack a
monofunctional terminator. For example, the inventive PGPEAs may be high
30 enough in molecular weight that the terminal group is of no consequence and

thus optional. PGPEA resins lacking a monofunctional terminator are prepared

16



of: i) one or nore diacid, ii) a diamne, and iii) poly(al kyl eneoxy)

pol yol, such as a poly(al kyl ene glycol). A nonofunctional chain term nator
may opti omal2bi/dsesssncl uded in the reaction. Two non-| i mPCrAp2@aspbes of

pol yol s suitable for use herein include poly(ethylene glycol) and

pol y(propyl ene glycol). Generally the poly(al kyl eneoxy) polyol is used in a
relatively larger amount and nmay be the sol e source of pol yether bl ock
segnents of the resulting polyner. The resulting PGPEA polyners are

pol yet her poly(ester-am de) bl ock copolynmers. In one non-limting

enbodi menty reReting theedibapcprn, sharpiner @nédw@f(a%leae%ﬁmisf%tcpm@aneeﬁau n
t er m nat OMW%PQnaQ%éAgéép?%% f thd arbagfsaé%%qu ;ébeﬁr@geamgafmhgg er&%@ nes or

nono- al coh ns conp a nono onal t er m nat or
are prepafaty byidy Bdfodm rt@tWoe@emB% add 189% of alt ingldrootiylaamichemineoéquiedlepiseneoxy)

| yol d f o of
Phe” di b PEmecrIm g SyLF B ed CoEarir BBl HRAC e mie: 973D 3% 01 ¥ o
bet wees 4@Wmafd>xgpa?ﬁopémmeledwlan@rxtxIcomdfr@rmpw(@lqylen@damwywne froma

short-chai ned 2 carbon atom aliphatic diamne; iii) 5-55%of all hydroxyl
and am ne equi val ents cone from pol y(al kyl eneoxy) polyol; and iv) up to

(but no nore) ﬁ'!é'/ﬁgﬁeﬁqggﬁlfrerﬂéﬁtsr%pé%ﬁ&e@ﬂ@r Nafie r%%bt’i%%hén@@rﬁ’onftromthe

nonof uncti onal rmnator. In anot | mti1 ng enbodi nent
pr esent P@EmmesgnéalsomeﬁﬂkCaantbﬂmt Urmnedmaltoo@Dmbhan@"rtoomol@bd@mpﬁe t he

oroup | BIORGheE BT B B ded Rufoa G e i lie phEShet A5elEL ™ "
nonof umct aoaaéufﬁc%ﬁmynaWQén@remtpreenﬁefecﬁuy re@m ttem@etateredi Ibéss kisovare iteht
di am ne, gcr)llcyi/egtglrsy (aﬁldlfa)élpgglgﬁ;( zglygsteys COhS?TUC’(%ge]CP(}FFSI poly (alkyleneoxy) polyols,
have much lower softening points and much better solubility than the
corresponding amides of similar chain structure. Therefore, it is surprising that
the present poly (ester-amide)s containing large amounts of alkyleneoxy polyols

15  possess the requisite solidity and solubility to function as gellants.

The polymers of the present disclosure generally have a weight average
molecular weight of between 10,000 and 50,000, as measured using gel
permeation chromatography with polystyrene as reference standards. In other

20 embodiment, the polymers may have a weight average molecular weight of
between 12,000 and 40,000, and in even other embodiments the weight average
molecular weight may be between 15,000 and 30,000. The polymers of the
present disclosure generally have an amine number and an acid number each of
less than 20, in some embodiments each number may be less than 15. The

25 polymers of the present disclosure generally have a softening point between
60°C and 180°C. In some embodiment, the polymers may have a softening point
between 80°C and 160°C, and in other embodiments the softening point may be

hetween 100°C and 140°C.

30 DIACID REACTANT
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wherein: 1) at |east 75% of the dibasic acid equival ents cone from
polymerized fatty acid; ii) frombetween 40% and 80% of all hydroxyl and
ani ne equwoabenissssone from a short-chained 2-6 carbon &Corasaloophass c
diamne; and iii) 5-55%of all hydroxyl and am ne equival ents conme from

pol y(al kyl eneoxy) polyol. Two key requirenents for a successful gellant are
that it's softening point is in excess of about 600C and that it is neither
too soluble nor too insoluble in a target liquid so that when it is bl ended
with a liquid, the m xture becones a solid at a sufficiently | ow

t enper at ur e, pﬂ’l&éeﬂllaaﬂmy acisb maye ppeamtarganic| molesuleneittaining a g&%ﬁésﬁf‘@rs, and

mich | oveF ROV EnieR gERRR CLTRBRUE, SR Rlshie Bhekof T TE BhaR Rk iintng" 2 e

28; L ?fgfﬂg%gﬁ'ﬁg%@ggsm beid lsf‘;ajlymetlzed:h‘attyea(:|ﬂﬂr1]é’hefpm1ymeiizted fatty f
al kyl eneoR§idgBayBe & ! g‘é’ ti‘eﬁh%ggé‘ tbﬁf’@ } f10§ éﬂl n@gﬁ%@ﬁ?ﬁ%gfgwums °
function fl*ﬁeg)g;i n?éﬁz%d fZﬁ@a@@'rMbeé h?fjrddéﬁa%oeérﬂﬂtto%bﬁ@ @sedria tgerail |y have

a wei ght ave e nol ecular wel bet ween 10, 000 and 50, 000, as.  neasured
usi ng gel fqmmma‘ea@iwfbﬁf dhat l@g@@tpﬂw A mrfbdie;?%'{%ﬁr dissugsion e9fe fattyc gcid

st andar ds ey a i ge
ot ecl ar Pohsf i BERG Hnd 08" o Ao ge e o o e
g(r)rbodl nenlSﬁoréb%Rmdgﬂtona%eagﬂrymbcétAﬂhmﬂwveDgﬁt Zinkg| &red BeRussall ( @6?» 100 and
000. The, po rrers of t he pr enerall m ne
number anfUleh Ea% ﬁche@g ég?p? H“%%rﬁﬁyaé%‘@ ﬁ?%@n?@/ each
nunbeqonayefg@nbg_ss than 15. The poI ynmers of the present disclosure
general ly have a softening point between
In addition to polymerized fatty acid, or reactive equivalents thereof, the
dibasic acid may comprise co-diacid of the formula HOOC--R'--COOH or
reactive equivalents thereof. Co-diacids other than polymerized fatty acid, when
15 present, are preferably used in a minor amount that is, less than 25% of the total

amount of diacids on an equivalent basis.

DIAMINE REACTANT
In some non-limiting embodiments of the present disclosure, the diamine
20 reactant may be a short-chained aliphatic diamine. Short-chained aliphatic
diamine reactants useful herein may have two primary amine groups and contain
from 2-12 carbon atoms. Short-chained‘aliphatic diamine reactants useful herein
may be represented by the formula HoN-R%-NH, where R? is a straight-chained or
branched alkyl diradical. In one embodiment, the short-chained diamine
25 reactants are selected from the group consisting of ethylene diamine, propylene
diamine, methylpentamethylene diamine, hexamethylene diamine, and 1,12-

dodecane diamine.

Diamines other than the short chained diamine may be referred to herein

30 as co-diamines. When present, co-diamines are preferably used in a minor
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600C and 1800C. In sone enbodi nent, the polyners may have a softening point
bet ween 800C and 1600C, and in other enbodi nents the softening point may be
bet ween MOQ@N38593400C. DI ACI D REACTANTThe di basi ¢ aci @¢CRa)s2e/08159r gani
nol ecul e containing at | east two carboxylic acid groups or reactive
equi val ents thereof. In one non-limting enbodi nent, the dibasic acid is
pol yneri zed fatty acid. The polynerized fatty acid may be a liquid, with an
acid nunber on the order of about 180 to about 200. The polynerized fatty
acid may be hydrogenated prior to being used in the resinform ng reaction
of the i ngmounbrthataismiass thenil%dfdhe doiesipapust of alltamines BrbplgrBelSzat i on

may be found | - . No. 3,1 57,681 and Naval
Stores-PrBET%(e,P %%gh%ﬁle’"r\r/lglsetﬁggggl%d Utilization, D. F. Zinkel and J . Russell

(eds.), Pulp. Chem Assoc. Inc., 1989, Chapter 23, fully incorporated

herein by reference. In addition to pol rized fatty acid, or.r tive
equi val ents t hiBrSgRe NPRAIMINELEM Og'm%?ﬁégﬁ’%%??gte '8%496‘1"8(:%9 Brﬁntﬁlﬁag formul a
HOOC- R 1- G96ld &¥thE &SP EREMEH eV Lehbisexdner @drbofkficthcd ( OBIDM) higr whigBn
polynmeri zed fatty acid, when present, are preferably used in a mnor anount
that is, ¢assstherdis pemhert ghednadodiamingrutie BracHPRMidIrgn TyseuineaFent

basis. DI - ﬁgﬁéﬁ(ﬁ[‘\él n = ot (lpgeTate[Mey=Tak; ReaipEgsent

di scl osuré}%yﬁe I'am nere,rneg?:(?ﬁ?&%y ngglhgé S grt-gﬂgi nefaﬁoﬁat?lc di am ne.
Shor t - chadiaaina lthe hat-diandners astuathatteaomly dizsehelprésenéi n may have two
primary am ne groups and contain

10 The co-diamine may be cyclic, for example, piperazine or contain oxygen

atoms in the form of a polyalkylene oxide group. Exemplary polyalkylene oxide-

based co-diamines (PAO diamines) include, without limitation, the JEFFAMINE®

diamines, i.e., poly(alkyleneoxy) diamines from Huntsman Chemical (Salt Lake

City, Utah), also known as polyether diamines. Preferred polyalkylene oxide-

15  containing co-diamines are the JEFFAMINE® D- and XTJ- series diamines.

POLYOL REACTANT
The poly(alkyleneoxy) polyol, referred to here as “polyol”’, may be any
ethoxylated or propoxylated polyol, such as polyethoxylated glycerol or

20  polypropoxylated trimethylolpropane. Polyols useful herein have the formula:
HO-CH(R)CH(R)-[OCH(R+)CH(R?)]»-OH ;

wherein Ry and R, are independently selected in each instance from Hj, CHs
25  (methyl), and CH,CH; (ethyl). The integer “n” is preferably at least 2 and more
preferably >2 such that the glycol molecular weight is from about 200 to about
4.000. Suitable polyols for use in preparing resin of the present invention include
di-, tri-, tetra- ethylene glycols, di-, tri-, tetra- propylene glycol, di-, tri-, tetra-
butylene glycols, and higher molecular weight poly(ethylene glycol)s,
30  poly(propylene glycol)s, poly(butylenes glycol)s, and mixed poly(ethyleneoxy-co-

propyleneoxy) glycol polymers.
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from 2-12 carbon atons. Short-chained aliphatic diam ne reactants useful
herein may be represented by the fornula HZN-R2-NH2 where R2 is a

st rai ght -wbanwas3s®s branched al kyl diradical. |In one enipodiusesnw/o5118e
short-chai ned di am ne reactants are selected fromthe group consisting of
et hyl ene di am ne, propyl ene di am ne, nethyl pentanethyl ene di am ne,

hexanmet hyl ene di am ne, and 1, 12- dodecane di am ne. D am nes other than the
short chai ned diam ne may be referred to herein as co-di am nes. Wen
present, co-diamnes are preferably used in a mnoranmount, that is, |ess
than 50% of the total amount of all am nes and al cohols present on an

equi val en i {NFti ng enbodi nents of the present
MOt TR REATIANT

di scl osure, e prin f the PGPEA nay be a cycl ohexane
di carboxyl i ¢ athe moHDANctionalhterminadse suiteble far nee sherein d¢hay el afiyami ne in

the reaction mxture. Thus, in thes odi ment.s .. i reactjon

i xt ur o dBBDCABE. Bigfoale es morigriianel iy abSyRe.She gldiAehy
actual by tdimisdtby isdh as6lyialkpleaeexy) mdhealcshdlicnpog alkgienbexgyabhcaminer
exanpl e, pi Per azine or contain oxygen atons in the formof a polyal kyl ene
oxi de gr o@ptheHRERWRary pol yal kyl ene oxi debased co-di ani nes (PAO di am nes)
include, without limtation, the JEFFAM NE di am nes, i.e.,

pol y(al kyl eneoxy) di am nes from Huntsman Chemical (Salt Lake City, Utah),
al so knowZ-Gid(R0 ICHERaRICCiHER) GEER2)Rr@Rer r ed pol yal kyl ene oxi de- (r)

cont ai ni ng co-diam nes are the JEFFAM NE D- and XTJ- series di am nes.
POLYOL REACTANT The pol y(al kyl eneoxy) polyol, referred to here as "pol yol",
may begany wherein Z is HO or H2N, Ry and R; are independently selected in each

instance from —H, -CH3;, and —CH,CH3 and R3 in independently selected from C4-
Cis alkyl and Cg-Cys aryl. The integer “n” is preferably at least 1 and more
preferably >2 such that the terminator molecular weight is from about 100 to

about 2,000. In one embodiment, the monofunctional terminator is a monoamine
15 polyether such as JEFFAMINE® M-2070 polyether-amine. In another
embodiment, the monofunctional terminator is a monoalcohol polyether such as

CARBOXWAX® MPEG750 methoxy-terminated poly(ethylene glycol).

The term "monocarboxylic acid" refers to an organic molecule having a
20 single carboxylic acid group, i.e., a single group of the structure --COOH. The
term "monoamine" refers to an organic molecule having a single amine group,
where the amine group may be a primary or secondary amine. The term
"monoalcohol” refers to an organic molecule having a single hydroxyl (--OH)
group.
25
[0137] One non-limiting example of a monofunctional reactant is a
monocarboxylic acid having the structure R--COOH, wherein R is polyether,
alkyl, alkenyl, or alkynyl. Another exemplary monofunctionai reactant is a
}nonoamine 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

20



et hoxyl ated or propoxyl ated pol yol, such as pol yet hoxyl ated gl ycerol or
pol ypropoxyl ated tri net hyl ol propane. Pol yols useful herein have the
formul a: WO2CH(RIVEH( R2J- [ OCH(R1) CH(R2) I n- CH ; wher ei n RCTAISA00R 081189

i ndependently selected in each instance fromHl, CH3 (methyl), and CH2CH3
(ethyl). The integer "n" is preferably at least 2 and nore preferably >2
such that the glycol nolecular weight is fromabout 200 to about 4, 000.
Sui tabl e polyols for use in preparing resin of the present invention
include di-, tri-, tetra- ethylene glycols, di-, tri-, tetra- propylene
gl ycol , dbend andione tarbomltiplg lbend, tdspeotily.aifee brieghece nﬁn@@gt@nbomwght

pol (et S adRgiRedB o SER RN BRGE RS BRI e SRR o
REACTANT  fHee réBainipigupsiyaraiel chaengYl thateby sravéabigthieomolizaldrardgint ofthebe any
nonoaci d, nonoan ne, or nonoal cohol I n one enbodi nent, the nonofuncti onal

t er m nat oPOP%'Y@%HPV‘(%OQW'%MWQ%noal cohol or pol y(al kyl eneoxy)
nmonoanine of the formula: Z-CH(R 1) CH(R2ZHOCH(R 1) CH(R2)[ n-OR3 ; wherein Z
is HOor HZN, R and R2 are independently selected in each instance from
-H, - CH , [38] Now-IraHBg saxé@nides ©of i margrat icyacids euitatde ffopnselherein al kyl

o0 2,y VSR st S IR PR oA SRR 10
to about 2ci@9(e.d. nwheeire R xdalikgintandt lhr&ahmnatédemtyl acias (¢.gr,nvinereor Riis a
monoam ne ﬁgln%e(t)lh%rlky%l;/l hS%SéCI IEFg)'(Aé%p ary s gl?t%hg %Fér?aetlrc %m’bgﬁyhc ac%not her
10 include, without limitation, acetic, propionic, and butanoic acids, while exemplary
saturated fatty acids include, without limitation, valeric, caproic, caprylic, lauric,
mystic, palmitic, stearic, isostearic, arachidic, behenic, lignoceric, cerotic, and
montanic acids, and exemplary unsaturated fatty acids include, without limitation,
caproleic, palmitoleic, oleic, vaccenic, eladic, brassidic, erucic, and nervonic
15 acids. In various additional aspects of the invention, the monocarboxylic acid is
up to about 20 weight percent, more preferably up to about 10 weight percent,
and even more preferably up to about 5 weight percent, of the reaction mixture

used to form a copolymer of the present invention.

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 contributes, less

30 than 5%, or less than 10%, or less than 15%, or less than 20%, or less than 25%,
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enbodi nent, the nonofunctional term nator is a nonoal cohol polyether such
as CARBOXWAX(r) MPEG750 net hoxy-term nated pol yet hyl ene glycol). The term
"nonocar bRYhion3awsd” refers to an organi ¢ nol ecul e haviPal/Us2@9/0§1189
carboxylic acid group, i.e., a single group of the structure -COOH The
term "nonoam ne" refers to an organic nol ecul e having a single am ne group,
where the am ne group may be a primary or secondary am ne. The term
"nonoal cohol " refers to an organi c nol ecul e having a single hydroxyl (-OH)

group. [0137] One non-limting exanple of a nmonofunctional reactant is a
nonocar bogyldss then cBQ’i’a,vti)rnlgS$ Hearsﬂe%cpnﬂ@snhac@@% ofeg tatal weight pbihget her

al kyl , I ther reactant is a
nonoam nelégmabhdé)[: @/B%égtﬁﬁ tg'% used @?Fégdﬁaﬁ% F{&ﬂ%r efers to a

hydr ocar byl nnnovalent radi cal containing onIy single bonds whil e

"al kenyl " " al " hydr ocar byl nonoval ent radi cal s containing at

| east oneR%Q%: gw&&gﬁhwaﬁéﬁﬁ one carbon triple bond, respectively. The
presenge of nompgasesm digciesié RIHEPNASTHES rm&thbie foeasdking) PBPEAS.e serves
to inhibit further elongation of the resulting polyam de chains, thereby

F(r)(la\égnt }\I(r)\@etnﬁéa”a‘othﬁctﬁﬁﬁﬂs viefi et P&S%hé"wr%@ﬁ preRAre dBn? igN&-8l6P! ar ge.
|
8] | El'dudggméw%?hgﬁé?rg}?ﬁ eﬁweOFeJHPél%a(thXé(H h‘fbré;cill p%s'é' Hlémlﬁ%f;%l dse

herein in m tation, short-chain atic ca oxy i c acids,
sat ur at ed(gay(akymnedglycel) ,gandv\bpmcmah rﬁon@fuabﬂqna) tarndingtes atincladied ¢t ty

20195 (o e Boh S ruBol, B SRR SR Moo RIRRR A SRS ot o o

propi oni Cheatirh thetraaslich asitde, sbuthly viteagitaaion 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 mag‘netic 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 to 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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saturated fatty acids include, without limtation, valeric, caproic,
caprylic, lauric, nystic, palmtic, stearic, isostearic, arachidic,
beheni c, WOgawiss398, cerotic, and nontanic acids, and ePEmplISar/osmsat ur at ed
fatty acids include, without limtation, caproleic, palmtoleic, oleic,
vaccenic, eladic, brassidic, erucic, and nervonic acids. In various

addi tional aspects of the invention, the nonocarboxylic acid is up to about
20 wei ght percent, nore preferably up to about 10 wei ght percent, and even
nore preferably up to about 5 weight percent, of the reaction m xture used
to form a[OddﬁbAyme ajfernatiyep theseactants evayi hﬂqme[m@mto Ko reachipnivegSelxanpl es

of. nonoal ¢ r%)IS the Cmﬂ:a??gr%%maﬁe%r§ ‘%iqﬁctrhlebsg Iﬂgﬂ%ﬁhoy\,i@ﬁé %Qcé)oxy%er m nfal

am ne gro group e nonocar ic acid
groups asdéﬁﬁ@éd%v@bwgo Wherreadftldnhﬁastser miapdle jaakdiod yb iadowch'edatlgg (blyp has

been reduced t al cohol 0140] Wh
react ant uh% %‘ff gé@'ﬁ?‘séﬁggﬁ]ﬂ COﬁ%HE’ £ u‘ﬁ‘\”h% ler'ﬁﬁﬁrﬂ”gg%r@ag?ﬁg"ﬁﬁount of
monof unct é@aﬂe 8’ Séfptr@fatrawxoh@glﬁ@a %6ttﬁat iths \éasamefoftd@m egicUateditaral ecul ar

wei ght™ of oduct polyam The nol ecul ar wei ght decreases as the
anmount of|Om)pm‘8§nlt§ttQ)ﬁa?eIStrlGaW@T@ﬁtfemﬁVQ'he S@\éﬁﬁ@éﬁﬁmﬁtnﬁﬁﬁﬂtr@F@@s@% In

vari ous agpeels, LSHIOBRMOREE ORBluel EEChARRC BRI GS ndietRcian 5% of

| ess than10 ess I'ess | ess than 25%or |ess
t han 30%|nebrdoe@tedtulﬂarthé@%mm|re béte ¢dmxlyr5®°/<solrvenlseareotcallndwiegh‘twﬂmﬁ t he

pol yam de-formn reacta ts,n the polyam de-formng reaction m xture.
REACTI ON 6eNBin | 'GRet9m BB ent di scl osure further provides methods for

meki ngy PGPEAs. General ly the resins of the present disclosure are prepared
in a one-step

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 example, in one
aspect the polyalkylene glycol-based poly(ester-amide) copolymer 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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procedure by charging the reactants (one or nore diacid, a diam ne, polyol
(poly(al kyl ene glycol), and optional nonofunctional termnator (including
codi aci d woaaonm3gsvam ne, if present) to a vessel, for ePamplSe0d/0§i1a%s
vessel, and heating the reaction m xture snmoothly with agitation and under
a gentle streamof dry nitrogen to about 200-220C. Nitrogen flow may be

I ncreased to aid in water renoval. The reaction flask nmay be fitted with a
t her nocoupl e probe, nitrogen inlet, and magnetic stir bar. The flask may
have a vapor outlet leading to a noisture trap and exiting to the back of a
;gge hloodtheTIaet ahdsoynaychhéetovaaedenbsed 40 LAESAMNEOPESORt BAIYMSERIa8t i ng

| ber gl ass _pad. cause, one_or A f . . t g at room
tenper at uPBlaMe. b BEPkoRoeRPe i Esosker shPRE R b B AR " o
slightly Ebﬁél%? 80igLRNPRI- et & aBi\d 10060 th @llowahd poheesTaus lijuid tor lormr i or to
heating the reaction mxture to a tenperature sufficient to caus I{yeaction

bet ween t e Mghfnedron REAERY ol FPOHr LABPERALTBe tegnUHLER Py CAEH Wor ed by
B 00k £ AbbYorERRYENR BF pRTIMA AR o URBRIaref. | Ne product 1 xture.

General | y, "Wwat éf ‘generated duri I's heating period is condensed and
renmoved. Sanples may be taken periodically to nonitor the progress of the
reaction. Afte of  abou

the reaction rrj_ Q?@F‘%ﬁ%? S0 586%%@%??%%{;@%{ %T%b?%ig%%%%éﬁéﬂ%@grlse(g@ﬁr ature

Proper ti epelyirie¢! dfdhBpresértedisfgsurei aid aagirdpourber mixtireref mampeundsind
nol ecul ar wei ght may then be assayed/ neasyred. Cenera t he reactions

condi t i on¥heesther campeUNEb@oMieE HLeMgUs $ 9 48vigea} rla‘lc}%,cfeg\‘?ﬁra&men@ nunber s
wher e} eaek: iAbehd Srebdil ChbosilcRBnAfIBE R af dlovaBd thApeitres samy each
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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I n some enbodi nents. I n other enbodinents, the am ne nunber may be |ess
than 10.[0143] As one alternative, the reactants may be netered into the
reacti on wezewlo3smsher than being charged all at once i RCTS20895189 ng of
the reaction as described above. Al so, the reaction vessel may be jacketed
to allow heating by hot oil. The vessel may be equi pped with a notor-driven
paddl e- bl ade stirrer, and may be preferably configured so that it is

capabl e of being evacuated to a | ow pressure to assist in water renoval.

Sol vents nmay be present during the formation of the copol yner, however,
because sol ventrs atothest em@odmntn@foiﬂm)rme%&ntud\lsdoswe thereicarar prayidedhe

copol yner, are not t re
The react |n?)eliﬁ?ﬁy§<fl Qe %?P%gtrlr%rpg g&%go aI y&stu!{ ﬁgtﬁ%@cbl a(i E?besrgtﬂiér#and/ or
glrpcﬁeag o(r]I iﬁgg’t(é?‘tari-ihg%i) émmradf tge Idfbmiﬂe g&thmosqt@ﬁanble hq;:udd, Grinerallgdssl ts

. ) u reac n ition,
it is pr efh§ F @ppgh?wgg\%ég@sy Fofh& Hré’p?éeéJcB?GH"ﬁ’W?%rae#éEE i‘gaf or med
upon agi dgq ﬁﬂ%tea'ﬁ &bv&t@ﬁf}@ﬁip%tu@.h&h@&ﬁn@@ oRHEATTRb R 1 AP OTRINAE @ieni NG a
vacuum on the reacting m xture. Generally, it is desired that the
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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 liquids include fragrance oils. perfumes. essential oils,
emollient oils such as those used in cosmetic and/or 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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t hi xotropi c agents. That is, the conbination of a PGPEA pol ynmer of the
disclosure with a liquid results in the formation of a gel. For exanple, in
one aspecwotbhmw/g3sddgal kyl ene gl ycol - based pol y(ester-am #€r/use@oloymmsy is a
gelling agent for liquid esters such as nethyl soyate, glycol ethers such
as di propyl ene glycol nononethyl ether, hydroxy-substituted esters such as
ethyl lactate. In another aspect, the polyal kyl ene gl ycol - based

pol y(ester-am de) copolymer is a gelling agent for polyesters such as

di butyl adipate. Celation tests are known inthe art and any such tests may
be used to assay the present polynmers as gellants. One sinple gelation test

conprises stiriy )i Ra: f 1 . f (WellY heat
o Bbout - 1000C A S URPRE s IRUHEEE RPR-hP R 8ot idGYEL )
cool i ng t mot timitet eoeetayineryl (ohéoatyiXt salieyliate, amedfl uh Fornmutatngveutisevedruat ed

for properties, such as firmess and clarity. The present disclosure further
provi des (9691‘%&?1?%56'&9%‘? ie§§?{§ 'rlﬂg#‘%ﬂg %%@P@PZ%?@P @dp$%%zgif)e§$%aé osure
and a goNpRYEId HE JBMTheI§ PhplEEPRLEScosMgtics ihBesteofpabe doradulatiort of e of
conpounds is a liquid at roomtenperature in neat form The present

conposi t i GraNyRgraeaal caie Prduste oo aenpEPARHiEs CmacHRls RES$HISHD! a gel
at a | Owe.rHLtBemﬁééto\dﬁ‘r%m 1Ofg. NHABPLEsméfic ESRR eI GlddiSt add prameund(s)
may conprise a tunctional group, e.g., an ester, alcohol, aronmatic ring,
et her, halghgehestess bbfedtyeacads)/iocludingftbeisdecalled odyghynesolifatin sicidagstetpri se
any one oranaﬁrie] gdo(l} tional conponent generally referred to as an "active
conmponent’ 'K ‘?ﬂ $Vi des or enhances the function of the conposition. The
present disclosure further provides conpositions wherein the conposition is
a honogeneous mixture of a resin of the disc] i quid.
J Another non-limiting class of quuidsI guité)bﬁgrfgr "’b@% \%itkltﬂgl gresent

PGPEAs to form gels is ethers including but not limited to glycol ether solvents

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 liquids 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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Generally the present conpositions are clear solutions at an el evated
tenperature, that is a tenperature greater than the gel tenperature, and a
cl ear or weanloossivear gel at a tenperature bel ow the gelPCraispewasuse, nost
desirably, at ambient tenperature. Generally the gels of the present

di sclosure are firmto soft solids, depending on the concentration of the
PGPEA gel lant that is dissolved in the liquid. The liquid my be aqueous or
anhydrous, high in polarity or lowin polarity, depending on the exact
conposi tion of the poly(ester-ande) which itself can be made to be
conpatible with either high-medium or low polarity liquids. By "liquids”
I's meant any m xture of substances, including solids dissolved in |iquids,
such that the conposition is fluid at use tenperature comonly room

t enper at UNenQimiMPEkardPled ndhiid: meammahlearemrbdmtsrsuch e$, hutemopimigedto,

di scl osure there ded ds f h
ool {1 nOCRIDRNE CRAFAISS: SoFy BRMGL p6YS B8t KT Rey Ppiy ot R O

di scl ogur gawblfh AerROVBRE! bﬁ’theolis' GKindmolstiteedd, | sunkbre e GATPSAThi @S latibnt he
di scl osure are prepared by combining a PGPEA and a |i quid at an el «%vat ed
n

t enper at ufasmisn liphbalmen geatefless dwndbdaenao medjerted (gipimentie MESISARS e t s
and di ssol V@ a?c? WGl ¥addy y%fs lW%?@ﬁ?@@'MISIHHQ”M&LbM charkgol ed

m xture (]ap e conpositi genera remal ns honobgeneous. In a
preferr Edv@témﬂiseﬂﬂdmortshethnwbalr |pvcmjw3dmpodlpterfcme| gels hymisehpld praducts

become 1 81 Ebdnt nopiyed b HuEy Y BT e JHnuTR pRbs ioEal S 0
the p[@seelbaﬁél%%dhgsﬁé@ rmmsbﬁolaomms V\/I;iéhtnmﬂﬁxﬁ;mrel ymaendtarrebelmmltsjs and in
other cas %%eglélc?eshIa?rhflresh%(r)\lagsr p(())lrlghensI %nld Itﬁg IIllgeS Wthh artelglelneraIR/ 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 biocactive 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 fiuid at elevated temperature, and will typically be a
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cases, polymers of the disclosure nay be blended with a m xed bl end of a
hi ghly polar organic liquid and water. Depending on their exact
conposi t iwn20e3si9sul arly the nature of the poly(al kyl emedsigpooosate es, the
present resins may be conmbined with liquids ranging in polarity fromesters
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 limted to gelling fragrance oils (perfunes, essential oils),
enol lient oils for cosnmetic and personal care fornulations (all manner of
est er - cgngal:cam mn&;(tjmﬁpaawe.) In sne fagpecinthe campeurdings® BIASHPHHiArPEP
conmpounds produci ng. wat er-in-oj | Ll -0 pn- r | d
di sper si OLE'; qéﬁoco_s%ﬁ’ 518 Sﬂgﬁxtésqyr%?l%ﬁgﬂr)&?'oiﬁnu at%i %ﬁg%%éemf’i @%l ds
lS:J::]t aggekf@fcti@,_sg gtrﬁug, tgeet;gyé%s@e?h le¢|ﬁnrrp| osdélhiatmlgenamda gatbsnatey obe satigxideich

ui nown in e art. efu I qui ds may range in polarit
and ar omalMiduess §at gngy 9@09%”"&nﬁ‘%(q8%’88§5%(9¥18t %%Eycﬁo"ﬁf'&}% nsgf hlge%[@l ?Srﬁt '?lr ag
exanpl gs {)mEUbﬁé’é)%aﬁd rdrtdbAS d[rBGbéx!@pédifﬁﬂrfcﬁﬁﬁ@m@Js! gndPeBELIBPSOMESERIt i al
oil's, emolTient oll's such as those used in cospetic and/or per so%al care
fo; mul at i tt_raft,ma}('jnﬂe! ?ﬁldd by deRfaREA ganelynaersael the inyentpalk drgcribed
wat er - i n-oi nd oil =i n-wat S ' | i ts for
paint str Pﬁ’bteEOWSY?ﬁuftaS{H Pg@sﬁ%ﬂﬁéﬁkﬁlﬁaﬁ ?%ggd ssérl&?j% ﬁl;ll?é;gpir%gﬁe@?f orm ng
liqui ds i sagsileis geliiag udiidg ringe abdrgkiiciligetistandblends pheganic(ligridsoct yl )
salicylate, useful in fornulating sunscreen products, and benzoate esters
I ncl udi ng al kyl benzoates and benzyl benzoate. Esters are conmmonly enpl oyed

i Nt hey CORINBI RS ohdEHHoMMERT tHesrghaie My Lidsi suitabik: forgylaieT bptie preaert
products. Sone are anphi philic conpounds possessing HLB val ues o{ from
4-18. Ot hBGRItA mslymerss 8k $olandnuerius- yherusiedaheret ojgailie 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 liquids suitable for
25 gelation by the copolymers of the present invention. An ester-containing
compound will include the structural formula --C(=0)O--, and preferably includes
the structural formula --C(=0)--O--R.sup.6 where R.sup.6 is selected from Ci.22
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 Cy.

,4 monoalcohols with Cq; monocarboxylic acids, where the carbon atoms may
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gl ycol esters of fatty acids, including the so-called polyglycerol fatty
acid esters and triglycerides. Another non-limting class of |iquids

sui t abl e Worougs3st h t he present PGPEAs to form gel s i $CEUSRIS/05T89 udi ng
but not limted to glycol ether solvents such as the ethylene glycol or
propyl ene di-n-al kyl ethers and the |i ke and the many et hoxyl ated |inear

al cohol s and phenols that nmake up the famly of anphiphilic conpounds

call ed non-ionic surfactants. Even another non-limting class of |iquids
suitable for use herein for form ng conpositions and gels of the disclosure
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of manufacture khown in the art. Such products and articles of manufacture

i ncl ude pisoaurys ispsteasate; arrsapyliMWigtalg, 19PERYASNTSIag eNiReMI ATt #6t not

limted t oAl I i I Malel roducts
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applicators | i she and the.like which ar ener al 1
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as, bug n?!ycéﬂo!ﬂérﬁﬂ Préopyl6Rs MRYdot Sestems efrfaty avids,sbactows eye-dokcadlied
make-up, lipstick, foundation, , . ,
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
15 by the copolymers of the present invention. Suitable poly(alkyleneoxy)ethers
include, without limitation, 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
20 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 monolaurate
(marketed as GLYCOSPERSE.TM. L20 by Lonza, Inc., Fair Lawn, N.J.).
Especially suitable are surfactants useful in preparing cosmetics and having an
25  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
30 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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make-up renovers, bath oils, skin noisturizers, sunscreen in cream and
lotion forms, lip balms, waterless hand cl eaner, medicated ointnents,

medi canmerwoapplasgmsor s, wat er - based gel s, wat er-based elrGIraiSeeg/057159

wat er - based creans, water-based |otions, ethnic hair products and perfune
gel s; househol d products such as, but not limted to, autonobile
wax/ pol i sh, candles, furniture polish, netal cleaners/polishes, household
cl eaners, paint strippers, insect repellants, insecticides, air fresheners,
polishes, and the |ike which are generally in a gel or thickened state. The
pol yner s, estenpos larg@nsmied of sbitalde frageannecmatarial kedws g enaoé osdisdysui t abl e
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include fragrance materials, i1nsecticides, insect-repellent and, bioactive
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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

15 (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.

20
[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

25  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

30 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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pol yner as described herein, and a conpound or m xture of conpounds, where
the conmpound or mxture is a liquid at roomtenperature in neat form This
conposi t i 20i0d3339§pi cal |y be fluid at el evated tenper aPGraS2@edsms? |
typically be agel at roomtenperature. In one aspect, the conpound has a
functional group, i.e., the conpound is not sinply a hydrocarbon. In sone
enbodi nents, the functional group is ester, or an ether, or a hal ogen, or a
carbonate, or a sulfoxide. Mxtures that may be gelled may conpri se one or

any conbi nati on of these conpounds and functional groups. Specific
c]?rrpgunds snding, @sk Bfe compinatids af eedyeataer D@Y@étqfé?dn@?f)t)l%kmp@é(”&%pol yners
of the inyention are des d ted that
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e organic liquids s bIe fo el ation by the present PGPEA polyners are
polar in ﬂﬁﬁﬁ%raﬂggﬁ’i ﬁé‘?‘%ﬁkﬁ @t ganic" refers to a chemical conponent
contai fing at |east one carbon atom A polar liquid is one exhibiting

dom nant structural noieties of induced positive and negative ch e (e.g.,
met hanol ) [016#] [T éea@h@fyﬁpamdps|qfthsng@1t@ﬁeaWﬁeﬁf?dt fremneAraenedys & %ﬁ‘g‘uct ure
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carbon t el Fa€h nplary organic |iquids suit gel ati on by
t he copol ;ra@naacefstltlher fragsate gelwoentdios polyethsad@oly(\e:*ethoalmlde ) ropatyimeat,

al cohol s such as ethanol and_pro col; Str | uch as
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Perf or mance Products, Houston, Tex. g; and KIITEI‘I zabl e nononers i gcl udi ng

al kyl acr yeighesf theoarisler ¥ haasountsio p9ly§W§r poly(ester-amide) copolymer an

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 polyether 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 and/or
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 and/or repel insects from the cupboard. Alternatively, the thin film may be

applied to the skin, to repel insects such as mosquitoes from the skin.
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resin solutions. [01 58] Ester-containing conpounds are another class of
liquids suitable for gelation by the copolyners of the present invention.
An est er -wonvavaizsyg conpound wi Il include the structuralPCiramseaias718 =0 O-,
and preferably includes the structural formula --C(=0) -0 -R sup. 6 where

R sup.6 is selected from Cl-22 hydrocarhyl groups. Such esters may be
nonof uncti onal esters (i.e., have a single ester noiety) or nmay be

pol yfunctional (i.e., have nore than one ester group). Suitable esters

i nclude, but are not limted to, the reaction products O Cl 24

nonoal cohols with Cl 22 nonocar boxylic acids, where the carbon atons maybe

di ¥ . ey : :
opt 1 onal 1 151 receeic; Rent cirbon LR eblr dhecro Pl R EERE "™
| east aboumidScepsip@er ajoatant vEK agphesromcabude,5-60twiarké ofothel stink, eshdt o,
fatty acid esters such as lino

nmet hyl ol eate t hyl eat e d_ m xt
cont ai ni ngrefetaRM T%Q@&tféprﬁrﬁP%’éﬂQy@ Wit ndt ggleeg%'ﬂ‘éw %saﬁﬁmgﬁ?t %lbeg;m Qx'f%lr g?
other yegghp ] |r?H%mﬂn BSLET Sut. %S TPECIMbUMSTTERANSEA, cheniea11y Ibe
nyristate, 1sopropy ristate, n-proEylmgal mtate and i sopropyl palmtate.

Ot her sui uabd én thetipsectistick wilkdepdng orp eeey efitbh aad-imsaebepeMeRl aSB and

FI NNSCLTM TN, al k J.cyl.at : ' I own as
il of wi Nebrt BefgheRfiilEn L ER et ol S PO R e AR
Pr opyl ene ggtiyr@sﬁct ehtmicalmciuatet oriecadd, swilogticasyretieoido Deanpenthpolangl ycer ol

atty acid este e.g., esters.suitaple for use.in cosnetig f ations,
such as g%ﬁ-ﬁt%ﬁéﬁﬂgfwgf:@?mﬁgs 7% FB?VEé’? gt may akger diteht4iVely
Pol y( @h ky bensasrpo@ltétergo eg@nsttheinvehass Ofie kuichitismial kabfegrelidto agel at i on
by the copol yners of the present invention. Suitable )
pol y( al kyaertessiypaeh8reh 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; Z
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,Z,7-1,3,6,9-nonadecatetraene; 5,11-dimethylheptadecane; 2,5-
dimethylheptadecane;  6-ethyl-2,3-dihydro-2-methyl-4H-pyran-4-one;  methyl
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I nclude, without Iimtation, polyethylene glycol; polypropylene glycol;
DOMANCL. TM  EPH et hyl ene gl ycol nonophenyl ether and DOMNOL. TM DPM

di propyl eme 2giissdosnononet hyl et her (avail abl e from DowPCharse@alo5716M dl and,
M ch. USA); surfactants such as TERGA TOL. TM NP-4 and TRITON. TM X-100
(both available from Union Carbide), SURFONIC. TM 40, SURFONI C. TM DNP- 100,
and SURFONIC. TM N60 (all available from Huntsman Chem cal s, Houston,
Tex.), and pol yoxyet hyl ene nonol aurate (marketed as GQLYCOSPERSE. TM L20 by
Lonza, Inc., Fair Lawn, N. J.). Especially suitable are surfactants useful

i R pr epar iasgangdere BiRNE-RIRENS a Pek PRENRL BeFRRIeRe g lignenet nifa®nEndP1 ess

t han 20, py s .f . | i . t.
{01621 | nCRReREReppe iy TSR Bl LA Faihelf, CpltPaYR Aol o er i al
Sui t abl e tulagrenes allytensola lundecaialidwianak heptanalids 2wedenaliioithexerfalagr ance

mat eri al s, Because, al nost all fragrance,. I.als rat el
pol ar or ggﬁ)l("??aﬁ"i %ﬁ]Pﬁ%?”%é’\?i??]ed‘an?ﬁ%gﬁa’ %&gﬂb@bécﬁkﬂggégér%g%ﬁn%t her s?/
ketonfe§ ag@aﬁaﬁéﬁ?(ncﬁd; afrg.?ﬁwnbgo aihd E&hdo’:llbilre\gédémm; ammtinaltmurtisﬂriatimnom to
one of ordinary ski in the art may, el led by t 0 t he
present i AYERRGTBA: ThE‘m?tﬁ'éj'rbﬁ;‘@g’éﬁﬁﬂ@%g‘ﬁ@c%osi%géﬁ@gwgﬁéﬁﬁﬁg%nt

' nvent | Oninéch%rQﬁidfaf)r 1?%th?|té(2?19n88@erﬁalna@? 2dysease-8fdd: r Fgrame, i.e.,
providing the fragrance in the formof a solid gel with a steady rel ease of
f r agr ancedodgasn-1hotide;f &rS-4etrasiegenilPdeolidehed 4 h8-tetragecanct3-alider Kal4-i s a

e, oS QAP CRPTRELchReP L el o ot 2

f ragr amceacstheasi b@-moicewl alhcetdtesh butgb2roothylbotanoatd;, hwopghexaredte,o herei n

as a 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-
dimethyl-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; hexadecadienyl acetate;
hexadecatrienyl acetate; octadecenyl acetate; dodecadienyl acetate;
octadecadienyl 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.

30
[0168] Other active ingredients that may be included in an article of manufacture
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fragrance stick. Alternatively, the gelled conposition may be a "soft gel”
by which is neant a conposition of gelatin-like consistency. A soft gel
does not WophwalsBspshol d its structure under stress, andPCHS2009/08T184 er abl y
contained within a jar or the like. A soft gel may be applied to the skin
or other surface by imrersing a finger into the gel and then rubbing the
residue fromthe finger onto another area of the skin. The term"fine
fragrance” generally refers to fragrances that are used in fine (e.g.,
expensive) perfunes. Alternatively, the gelled conposition may be an

alt tr ﬁclt i veF ;hleopreﬁeeh‘lnwzr}tloa;\rfapetd)nsmr&narlly Méntile tb@inﬂsmﬁtfﬁalémp@hmt@mﬂ' nks
slightly ile the nce is releas o]

referred SHBIES @f 3%0%3%0 i€ Ingiedigits, Ijc ?%qe ?&8%,1?%38;{@ éﬂe%h v\(ragranm ng or

"fresheni @Gflvéllrfg@émbntclb@@blora’mtméﬁbtthprOdiucﬂtrhay benxsiedstedrrmatc@esn[eﬂl 63] In
a typical fragranced stick, alr freshener or tion, the

fine fragealeeiontos sudane, andier & Riderndgrlyne a\l\'hdt‘fﬂd%sm@elcgﬂ)é@t'% Hout  1- 70
WL % of Lh ﬁv HB%H&\X% a%s@Fé’écnerv?f@ré! sQﬁiHﬁlTe' $uHsBfecmRaHEIude 2Rithbut %0 of

t he conposi is typically present at a concentration
Wi t hin t hémitatige &rAEbPooethyﬁnea@I vm—me%qzqycmnam@émp@syttqr@ﬁnean%e'ihylH@?%lf erably

pr esent vmt I n.the (oYg unts of
t hese |ng?@myﬁﬁ?so?}g?a@éﬂag%esent %t%%ﬁ(@%dy&hﬁ)z'ﬁug%ggsﬂn?et @gﬁgégﬁgﬁcy of
the sti ckTa@dzmbeond@parﬁd hithmity okidehecéttexglightcso vihtih lédse ligbpdiitgntive. | n
general, the ? structure becones firmer as the concentration of polyether
pol y(est eHDERNARY SKHNock copol yner increases in the fragrance stick, air

freshgper, or soft gel and all of these can adopt a "stick" type
consi stency, which refers to a very firm even freestandi ng

conbi nat i & 65] Apethesientve iperagierstteat ray Be jnapdaddn @pFsligiaef hantfacture

of the present invention is a bioactive compound. As used herein, a bioactive

The

compound acts on a biological system to produce a desirable result. In a
preferred embodiment, the bicactive compound may be applied to the skin of a
15 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, and/or as a repository of bioactive compound which provides
for the controlled release of the bioactive compound to the system. The amount
20 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

25  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,
30 hemorrhoid treatment, anti-itching treatment, wart removal or reduction, antibiotic

activity, anti-wrinkling, and analgesic effects. Suitable cosmetic/dermatological
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and fragrance can afford a clear or transparent structure. Such a
transparent structure may increase the aesthetic appeal and application
areas of wheonrassios freshener and gel in the market pl aceCT[us2@4ps7ike above
articles of this invention are prepared from conponents that include a
PGPEA pol yner as described herein. A typical inventive air freshener,
fragrance stick or fragrance gel contains polyether poly(ester-am de)
copol ymer in a concentration range of about 5-60 wt. % and fragrance in a
concentration range of about 1-70, where these weight percent values are
based on hbentsotimdludesi ghithoot timitation,i cicetylsehieylionoand.s asyclowiny B-hf1-

t

pol y(ester-am d opol yner _a f ragranc re | :

be vari eqaﬂ%@“@Pﬁ’b“f‘Hﬁeg%‘yﬁyﬁb?%ﬂﬁz?’&ﬁgg?}c %ﬁ@ satﬁé}f()t%lrﬂ:(')@ﬁegéagoﬂ@éf u ’B(ra(r)dﬁg? .

ggeugg gc! BENn 2P YBFoXidY, b@@r?rahlbedsnepﬁlmsé,ecmmd ' dﬁérﬁmodﬁiwaréd, a@indarfnyeigr ance to
in preparing an article w end on the | ji.ties.of th

par ti cul aPhperhpét helobsiasyl e@'ioé’ffol-r@?ﬁ’défo @B%q)@né}yprof%?%gmé,;S(il(:iofﬁp%tﬁ

fragr aﬁ]cedfpﬂgﬁgﬂkdﬂa%iﬁ@%yd?&iﬁoﬁdb, EQIna2¥RMGthréfyd@h! ebiradibengycdiecause

such an air treshener may potentially have a longer useful lifetine. It is

usual | y advidnglygeohatinioacidchydrecertisonerhydroquingies drypjofgnglretoconazolie articl e

to present an attractive ap r e, nt. | t VR | ow on a
wei ght bag?@, a\cfé’tﬂa@rt'?aﬁ&@’ Q%%ng‘%%hlyg%f%ﬁ%lég%ﬁgﬁgt (ger)’ g@%fe@eﬂoﬁigredi ent
that may hfcdraeelepstrates dciopirox a5-gedctamal/salicpicoakid t pavéicethenol, pramokion i s an
anti-insect chemcal. The term"anti-insect chemcal'® 1s_.int ﬁ@edrggidgo

enconpass HPERIPEAS PRRAESIFTANE o XFIN0IC AN SeHNOk, SAYPS 4Gide SYRFQR P s ect .
The geh CARhRIAARY tdbmaRRb] tHehaRfde, abesBHRbI, IehRAtabtrimdtaazine, 1,8,10-

tripropionyl-9-anthrone, undecylenate, and vitamin D.

[0171] The bioactive agent may be function as a topical analgesic, where
exemplary topical analgesics include, without limitation, camphor, capsicin,
15 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-wart
20 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.

25  [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

30 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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t he consistency of a stick, or at least a firmgel, and wll be referred to
herein for convenience as an insect stick. The insect stick of the

i nvent i orworyl0ms83ivsed to inpart an anti-insect residue, PCR/USh@9f06T18? of a
thin film to a surface. Such a residue may be placed onto the surface of a
cupboard, for exanple, in order to kill and/or repel insects fromthe
cupboard. Alternatively, the thin filmmay be applied to the skin, to repel
i nsects such as nosquitoes fromthe skin.[0166] In a typical insect stick
of the invention, the polyether poly(esteram de) copolyner content wll
range froproanhatet by-BQgeh or peafxiddse whtie éxerapld npartfoxidants includgewithem about

10-50 wt. % The content of anti-insect chemcal wll .tvpical nge f

0. 1-30 wt Imipterh T8t A vEm e and S8 REMaay" oot Hoeht B mscct
stick wilk,dapenss an AReades ekt o xdmslagnbintiideaecagethemhclade, adthoet | as
its conpatibility with the polyether poly(ester-amde) copolynmer. Suitable

anti - i nsebmitatirmbenreylipecpidrapd vitamilch @Cidsynt heti ¢ pyr et hr oi d,
D-enpepthrin and DEET. Ot her anti-insect chem cals as known in the art may
al so or alternatively be incorporated into the gel of the invention. One
such chenddB] iher efreuneof tioative ippeadieninte. insatteratenintethelgad 0f thef | uence

t he behavior pof an |nsect and th be : n - Jd.an. A
pheromne'”é’ﬁﬂﬁoqw&l ‘%%Pa? Iué),oan? Fﬁ%?c%lﬂyﬁ‘%goe'% Ct@%'%rgglﬁgggr\}\ﬁg%g&l Iljegauses no
danrage or eflfé*%t. gﬁi_stérﬁ@l]l?ﬂd:anl[l@elqété}m'iﬁw thyobhewif pgdinsryaskill it thefarcwéhowtal s t hat
may be included in a fornulation caontainjng polyether | y(est gr-am de
copol yner UBgUg HRXPSFBSSHRLIO AN @ﬂ'”\%ﬁbrg‘er é&%ég %P“{‘fug)‘% Qme&%?t'vlent o) t he
envir ?@”EEﬁ\oWh{. |T¥Biccfaﬁ§5,t0.§ R b eNaw in@ 1, Ofnd MBRClypically 02 Wit % B-mehvegeasreny
acetate, E or £-1"1-hexadecenal; E or Z-9-hexadecenal ; hexadecanal; E or
Z-1 1 hexhidectve/ingeasienitie sufficient. Z- 9- hexadecenyl acetate; E or

[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 Il (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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Z-1 1-tetradecenal; E or Z-9-tetradecenal; tetradecanal; E or Z-1
l-tetradecenyl acetate; E or Z-9-tetradecenyl acetate; E or
Z-7-tetraMocemyissmset ate; E or Z-5- tetradecenyl acet at @ TRHSe#09/057159
Z-4-tridecenyl acetate; E or Z-9-dodecenyl acetate; E or Z-8 dodecenyl
acetate; E or Z-5-dodecenyl acetate; dodecenyl acetate; 11- dodecenyl
acet ate; dodecyl acetate; E or Z-7-decenyl acetate; E or Z-5-decenyl
acetate; E or Z-3-decenyl acetate; Z or E, Z or E 3,13-o0ctadecadi enyl
acetate; Zor E, Zor E 2,1 3-octadecdi enyl acetate; Z, Z or E-7,1

1- hexadecadinpnyitions,etrad\e; beZ, foind, 12 - Pecuradeic b .e ifCOMIKICIO8883D  fully

E- 8, 10- dodecadi enyl acetate; Z. E 6, 8- heneico i en-. - ONe;

7. 9- henei wgéﬂﬂr@{%l rle-r'taj'r'?e:byz-r TW&HF%’osaecﬁ-gise%o%@%"&'camp fhefe e

7, 8- epoxy cdpdtpinBid Of tirdpreat irkenBomyhay’ bealsedendiee, off o8-epompietadecane, Z
Z Z-1, 3,6, 9-nonadecat etraene; 5,1 1-dinethyl hept adecane; 2, 5-

di met hyl hughathegaiantsalisqlpsad ip the ﬁfﬁﬁi‘rcﬁdf%ﬁﬁ?“ﬁ?ﬁm—l- pyr an- 4- one;

met hyl jasno pate; al pha-pinene; beta-pinene; terpinolene; |inonene;
3-carene; pcynene; heptane; ethyl crotonate; myrcene; canphene; canphor;
ci neol ; a[(4trebditien, thdl yolyethes poiesterdunidahropelymanapntaiing aalg) of

E- 2- hexengl ; E-3-hexenal . - qvier : i .

3- et hyl - glécﬁrcﬁSSHQ;{‘e@Bﬁ‘lff‘e;”b%’fﬁ%t s?fj-'ﬁﬁ?%%ﬁ@ﬁeé@ﬁgﬁﬂgwpo%fgpﬁ)ﬁﬁgbellgo and
endo br eviyagfpolish,| i caedtesn; furbiturestpaliahi nnetahatleageaspolishest Hdusghold

, 6- di oxaspj ro(4, 5-decane, 4, 8-di net hyl -4$.E') , 8(E) - decadi enol i de;

11- met hy! clgg@ r-suHﬁ'é‘&étﬁ'BPFEfe?“dZ-”?ﬁ‘Eﬂ?H{?c@{-'ﬁ S1-olide; Z Z-3,6- dodecen-1
1-olige; Z-5-tetradecen-13-olide; Z, Z-5,8-tetradecen-13-olide; Z-14-

met hyl - 8- hexadecenal ; 4, 8-di met hyl decanal ; ganma- capr ol act one; hexyl

acet at e; @125]1&%@rWIlyeH&!tm‘ﬁﬁsﬂ@ﬂﬁmld@)-WPHW%LﬂoﬁFﬁjﬁ'ﬂS;geﬂﬁ BhYEHRERSESat e;

hexyl prop .8 . - L& t Bght
Ecr oty buﬁﬂ;\}rgg‘{l(g‘; i M50 620984 fy inBEXYAPHLANLRGichPA Heldi¥ind! fghter,
fire-starters), toilet bowl rings, lubricants/greases, wire rope lubricant, joint and

cable fillers, soldering flux, buffing compounds, crayons and markers, modeling

15 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
20 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.

25 [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.

30
[0179] One suitable optional ingredient is a colorant. The addition of colorant to a
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Z-9-tricosene; nethyl eugenol; al pha-ionone-4-(p-hydroxyphenyl)- 2-butanone
acet ate; E-beta-farnasene; nepetal actone; 3-nethyl-6-isopropenyl-9- decenyl
acet at e; WOemaBbsos- 6- i sopropenyl - 3, 9- decadi enyl acet at @CTHS00945359 -

di met hyl - 2, 7- oct adecadi enyl propionate; 2,6-dinmethyl-1 ,5-heptadien-3-ol
acetate; Z-2,2-dinethyl-3-isopropenyl cycl obut anenet hanol acet at e;

E- 6-1 sopropyl -3, 9- dinethyl-5, 8-decadi enyl acetate;

Z-5- (1-decenyl ) di hydro-2(3H)-furanone; 2- phenethyl propi onat e;

3- et hyl ene- 7- net hyl - 7- oct enyl propionate; 3,1 1-dinmethyl- 2-nonacosanone;
8- net hyl egel which-wittbeydpplieg t9 skinros (Other-saxtabe syit pevBlela ngarker so that the

undecene-2, 2-oxira- n-3-gne: 2- t hi A 3= - - dit hi .
515t mertgia of Tiey B 5 S RN R nA sfeRisBraghancsd!bhck & ane:
Z- 2, 4, 5- t ye[rebByhtithe aa@ramteis dearsee-tharisparcht] ditrazghitihe fragradiced spenoreny |
met hyl sulfide. Specific pheronones include th

) | fo] | ow ng:
B et hy! - 2068l Pl ecPBAEL BYe PP TEEN pRICGEANE O SRESIUSENt I By He; the
tri deC?“y'adeﬁish%tr%glomQﬁw eASi A Be W%Q@@ﬁﬁﬁ'?’él AGRS RbGrant&d saskesegy|

acetate; tetradecadi enyl acetate; hexadecenyl acetate; hexadecadi enyl
acetat e; hegdtecasiduepydvidedwaes; thestiskiec aayis mbbeaasrosgRIsUAAFL e

acet ate; aqctadecadi et " - - | 1=Qk; | ;
oct adecengpfor em%)()ﬁg%)ﬁ&g Oarzrar%/ﬁ' ”f%’Fa?"e‘&%? ?gég%%ﬂg@%b—grp %?lagg%itr?%ﬁ?pgfega
f | avor ant wiehant gdl fiildie spilieeao skinSeth antbranits reeraell khawoiin tHe0dr68&ndCx her

active ingredients that ma I ncl d i ticl f f f
present i ARNY§Ssh Muriet i‘?iﬁ%“ ‘g’i Ir?&%fr\u SMI?LI?%‘aP?eﬁaH'@gﬁ?ﬁﬁerﬁ‘gi %&gu\fﬁ%ﬁv&??het e

gel . Eyanpl es of such active ingredients include colorant and sunscreen.

When the active ingredient is a colorant, then the product may be used to
i npart de$0188d Verropeaseoh the calosantria dwicallydrasdeddn mnbesmali emaiinky faind

undesi rable?aﬁB'e(?rIQQ #an éh\ﬁ %, 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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active agent may be a sunscreen, where suitable sunscreens include, wthout
limtation, PABA, ethylhexyl p-nethoxycinnamate, oxybenzone, 2-ethyl hexyl
sal i cyl atwp 20ux0pB9al i cyl ate, and netal oxide such as zi RCTANREO/O&TIH

titani um oxide. The zinc oxide and titaniumoxide scatter light so that
less light hits the underlying skin. [0169] Another active ingredient that
may be included in an article of nanufacture of the present invention is a
bi oacti ve conpound. As used herein, a bioactive conpound acts on a

bi ol ogi cal systemto produce a deS| rable result. In a preferred enbodi nent,
t he bi oacpiesentiongotiomd Detyilshf tra@prep@dattom\ dzfrselcs lcompotitianpearsbife use Have a

desirable effect on.the pers The pr [Ne]g us can
serve as éu%rqqnéqosft&”sdeqrpvg(?%qg Ph OBV'BQB |v% é’gﬁg@ %dht%klljé) [)J"gl ogi cal
system aﬁ%gy’ rﬁéd%e’?@iﬁﬂﬁ/ teferBAtdl ahbieadeboast th@ungpmuipd:oﬁtm whaietteet 0 whi ch
It has been delivered, and/or as a repository of bio ct lve con“[)r@lfmd whi ch

provi des eepolymersceintheoplesant veatien sray: b %P%d@t“leyep cBhPb RPN TP R
system Thﬁ?f‘gﬁnﬁ‘\%{e‘lﬁ%t&éé dééﬁpi’n %sgﬁs Mfent. nlé&@élﬁmbyt Qtllhﬂﬁ‘gj)rap@éwérﬂ into

t he conposi epend on the Ired effect, such an amount can
be readi Igzordpcbmnn rveak l:apdorpehsji aoripoetionss kyhigh Hl’mpﬁﬁeoat‘staﬂﬂ'mmcﬂj@s%ndue

experi rrent on. At a m t he,anoun be .a ffecti unt .
Typi cal | you {afdﬁ \mar%arﬁndvaﬁ%rr-rgsist Cal ndsgﬁ)ﬁfn% @{t B/CEfJ R (kflée éa/{%thlégg

i ngr edi engubstratdd éarﬁb@ptepa\ﬂéwnanghﬁe m@polf}mea;l afeheé srésmémventlcbrhé'heael re
wei ght of the conposition. [01 70 lﬁpe bj oact npound ma

cosnet i c/@@?‘ﬁ%%'@ﬁ’lﬁgleéﬁ'i)'ta@‘@?ﬁs'qrhé Eﬁ@é‘er &ﬁqa?%rPOfTHBO'P.détmaﬁéﬁ appl i ed
to they hogttomotivh Tinish 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 gellants 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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Exenpl ary desirable results include, without limtation, anti-fungal
activity, henorrhoid treatnent, anti-itching treatnent, wart renoval or
reduct i orvwvoantodssssi ¢ activity, anti-winkling, and analPGediScoeffas? s.
Sui t abl e cosneti c/ der mat ol ogi cal agents include, without limtation,
acetylsalicylic acid, acyclovir, 6-[3-(1-

adamant yl ) - 4- met hoxyphenyl ] - 2- napht hoi ¢ aci d, anphotericin B, ascorbic
acid, benzoyl peroxide, betamethasone valerate, chloroxylenol, citric acid,

cli ndarryC| n phosphate, clobetasol propionate, clotrimazole, cypr ohefpt adi ne,
di cl of enafie 'tﬂhb'ﬁ@rﬂjdldﬁiyﬂ}eéﬁﬁsrﬁé the Branaration fesuch CompasItions eaRd

estradiol o, gf yclcqghu% iftfist 2@l Y6Hd et bBLGm ﬁﬂ% hgﬁkﬁ@Wobmmo full

hydr oqui nOne, etoconazole I c aci actic acid, |i1docaine
hydr ochl omchpormtjr baraliaztw eeferéruenand| ecceasednatzwveN in.comt ewhemetthgi r ox,

5-n-octanoyl salic ac ar acet anpl ne h | Qi .

pr ogest er Bﬁﬁym@fﬁyﬂtﬁte @sgnpira(ppﬁ%n masyapg e c'na@’lu gfdé)ﬁﬁﬁ C§ b%?anon

di snut asegjtht ﬂﬁ@lg@ﬂémt@ems&lhgéwlndltn@ dbagragite Mile, ugmbnahtdat ean thiel vergr azi ne,
1,8,10- tripropionyl-9-anthrone, undecyl enate, nd Vi tya ! 171] The

bi oact i veetit “?ﬁ%ﬂsb?af staripgisbread hg "?‘Uﬁ"s@gﬁ't)éﬁ thessif bl ary
t opi cal Saﬁﬁé&f‘es%ﬁadtf& 466 satd Gyt déléqotnaéf‘ tﬂ@ﬁe ﬂgﬂ@h@"an éFé’dh‘-Ht%é%l tonent hol ,

met hyl troI am ne sal i cyl ate | oact 1 ve agent “nmay
function aseraumrthesé disgdvarigges. Cwﬂrﬂml@' seichraybienys alreddyraxigjder etjanels

| ud |
and undechreariserRang s ot FdeeRRthOuydlef RERE) Radh Ol fretpandiat ot e
limtedion sthr &poxitng damdém;mom Inrd@rca;mttldm riseinydpplidation aethey domszimenr i de.  An

exenpl ary anti-wart conpound for |nc di n n a i
salicyliclexgid. heﬂeéﬁﬁhﬁl"ﬁ'ﬁgpmgfﬂﬂdr% Pl 9FPe I%ﬂ"inﬂgag SS%UWdFQQIS&/g ‘IFrﬁgi In; in

a gel of phed BHERiNe®R dis and other fuels with a much higher and therefore safer

flashpoint using the copolymer gelling agents of the present invention.

15 [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.
IPCOMO000007401D, fully incorporated herein by reference and accessed at
www.ip.com, where the copolymers of the present invention may be used in lieu

20 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

25 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 gel coat.

30
[0185] The copolymers of the present invention may be used to prepare gelled
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hydrocortisone. An exenplary antibiotic conpound for including in a gel of
the invention is chloroxylenol. [01 72] The bioactive agent may function as
a wound- heal2oregsaied for preventing and reducing injury POTrEsRemIFAR cel | s
and increasing the resuscitation rate of injured mammalian cells, where an
exenpl ary wound-healing aid is a conbination of (a) pyruvic acid and

phar maceutical ly acceptable salts thereof, and (b) a m xture of saturated
and unsaturated fatty acids required for the repair of cellular nmenbranes
and resuscitation of manmmalian cells. The bioactive agent may be an

ant i oxi dasbmpukitiohs iuséiubifdrsremavitay caatings fsapmostar ewrfacese Dabaibpeloiet ed by

oxygen or eroxtdes ere ex a t|0X|dan
limtati oH eRATAUAR Qfstﬂ\ﬁopmsﬁnEs %ﬁ'lpd gisE St égoﬁi}erc"e'oﬁs é?%tfg\%}'bt)act ive
agent may pheDFchP NAIP8DMIT0008%88D agﬂlgtlnc&pem@mrantby aferenag emts

I nclude, without limtation, benzoyl peroxide_and vit acid 0173
The amDUNBCEFSSEH ENWW-Cgr WHP'@nﬁhetQS’pPWEEﬁ* B 6f epiese mf‘H%rﬁ{j@ r!ngy ]

| nvent On]u%ééi lin %E%?doplﬂo&rﬁﬁﬁaﬁ{ﬁ Wg Ctheogfjeltrﬁ@s BiseRBEEH MR thiB HRANRM, and the

desired e I'S ampbunt can term ned by one of ordinary skill in
the art V\Btmplytstaiadtmgempe]oahmﬁ ma(ydw removadriﬁqm et substratesdunireadingul d be

o 501 o AR S O g M el ot o g Y .
of manuf agiclidesC e abpbyther FPGREApres@at! wenticeof. Fdreexameslenpainhveay iben may be
B et biipens i el e e, Foba Bro BT B apn SRl S AT bl B
faci algscpupsy Ldmsddifdn foRwBdakionn fURsentHR. STOBhere drgksicuohaat wel | as

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 loosening the coating so

that the process of removing the gel also removes some or all of the coating.

15 Multiple applications 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.

20
[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 a uniform mixture results. Upon cooling,
the mixture will assume a gel or stick-like consistency. One or more active

25  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.

30
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baby oil, make-up renovers, bath oil, skin noisturizers, sun care products,
lip balm waterless hand cl eaner, nedicated ointnents, ethnic hair care

pr oduct s,wpesfaunsejoscol ogne, and suppositories. [01 74] PhE/UuSeoloyTsy s of
the present invention, designated separately, herein as Polymer C ass |
(dimer diacid) and Polynmer Cass Il (dimer-CHDA diacid conbination), may be
used to prepare water-based gels, emulsions, creans, and/or |otions. These
formul ati ons generally conprise at |east one copol ynmer of the present
invention blended with water and a water-sol uble polar organic liquid
(POL). Exanples of suitable POLs ipghnga =g hyl ene, propyl ene and butyl enes
gl ycol s, | ower alcohols and pol ygl ycol al kyl ethers, such as DOMNCL DPM
and PROGLYDE DWM The copol yners of the present invention rmay be used at a
sui t abl e IExadipig1 DRigredfP@PEAIRYme provi de effective gels. The results
wi |l vary depending on the ratio of PO./water and the percent of water in
the bl end. Det athé%r@g‘entt P@mee@ma@tbeom\ndédwomlaseapeamtyms(sumnmssm) use of

suchconposi ti ons, é found i n Docunent  No. ?888?D fully
i ncor por aBEEPHEGe % By W@PE‘P%M@‘PO&@E‘E%S%W aatrev\gmqr% Sfﬁ' am wee

copol ymer §,0fnel rl?as@ﬂeér‘?%e'fﬂ)’rﬁnéf ﬂﬂa BERNIRA §B8H. | MableCl (i&, néH-litnfting

conbi nati on wth, ants disclosed in the referenced docurrent [0175]
| n addi ti eramples qj@bgmonentsp‘mrpwmrehhemwt R&Fohy may-eoneriiachigedel s of
the present invention may be used in household products such as autonobile
wax/ pol i sh, candles, furniture polish, netal cleaners/polishes, household
cl eanggps, pai nu"hétdrém&r%laﬁdsihwecﬁdemi dieidedrheireinsinto[ odrbinitingecipsdeget her

pol y(est e;;,g‘f}‘ygg stﬁ)pcla é‘éesr‘ Co?oll%I pl nq) % éI-J’EAgra?es?r%se based on

dimer acid; and 2) Class Il 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 + PGDO, 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 additional 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+PAODA) is a good gellant,
then any mixture of these components, that is (dimer+EDA+PGDO+PAODA)

may also produce a useful gellant.

30 As categorized herein, the Class Il PGPEA polymers are those based on
CHDA. Generally the Class Il 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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invention may al so be used in industrial products such as fuels (steno,
lighter, fire-starters), toilet bow rings, lubricants/greases, wire rope

| ubri cantwoj20io33zead cable fillers, soldering flux, buf®PChgScapsusts,
crayons and narkers, nodeling clay, rust preventatives, printing inks,

pai nts, protective/renovabl e coatings, and jet inks. [0177] Formnulations to
prepare such materials are well known in the art. For exanple, U S. Pat.
Nos. 3,615,289 and 3, 645, 705 describe the formul ati on of candles. U S. Pat.
Nos. 3,148,125 and 5,538, 718 describe the fornulation of |ipstick and ot her
cosneti c gfiktaks inttdcBblPat Sudtios. rebclidh, @54, oy 3B haiic9se SedIs8ETy 18W102, 656

and 5, 500, 20 ach describe the formul ation of deodorant al -

ant i persph%%o{".’ oy Cqffe tb@rgsndl;mg h%m)()rpgg@H?S?Wgn&r’b&ﬁﬁ@g{r\{?% Pl%grqg an
active i ngseciishpoiey additionally contain optional ingredients. The
optional ingredients may serve one or nore purposes, such as to facilitate
the formati on of a honbgeneous gel, enhance the delivery properties of the

producy | ncr eaggntifly 38Ul I oBRAPHhe Yleshtie sgftgﬁfﬁﬁt poif AR GIBes abi lity

of the product to refease active 1Ingredient, 0179& One suitable
opti onal PEfEA amrtbdsedarcBAODH, suThasatddiexampleo JEEEAM BED¥80agaichwhi ch

will be applied to skin ar qther surface w l.l LOVi hat the
resi due oBgl@/H@rﬁgP NRLIFPAYER @5”%€frbﬁcééjbqﬁﬁlehset%sélﬁw a@@yﬁtg%ﬁ%ﬂ[?ﬁ‘g‘ﬁe@g%r anced
stick or Q@ﬁenir@%%ﬁnﬁ driteinefdpeanhe resingd apdrophdbitrehasadertius affedtioggh t he
fragranced stic

] or soft gel of the present jnvyention nmay be opaque or
t r ans| uce@elatiom PaRYMANGR: Qb'm?é agida fhE o %f‘sﬁ'!b'ﬂcyf‘%?ﬁh ?r‘&ﬂ?”éhﬁgﬂlpgmgﬂg vi sual
appeaj, of Nbﬁﬁiﬂiﬁr?%ﬁ%&gs%ffm—é%squG@EA APdsthe ak eslioise  provi ded when t he
stick or gel 1s rubbed across a surface.” The
Class ll, Type A. CHDA (+ dimer), PAODA+PGDO, no specific terminator
Class I, Type B. CHDA (+ dimer), PAODA+PGDO, term’d by PAOMA
Class Il, Type 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 wt% 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-imiting Class | and Il 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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colorant may be a dye or a pignent, and is preferably non-irritating to the
skin when the gel will be applied to skin. Such colorants are well known in
the art, woowwms3wsed in, for exanple, cosnetics such a®CLiyssevmk71and eye
shadow. [0180] When present, the colorant is typically needed in only snall
anounts, for exanple, less than 5 wt. % and often as little of 1 w. % or
even 0.1 w. %is sufficient to inpart a desired coloration to the gel. If
a nore intense coloration is desired, then the anbunt of colorant in the
gel may be increased. Wen coloration is desired, the col orant should be
present i (PalyalkylonaGlefd based/Bolyesteravided PGREAIEsi red col oration. [0181]

O her optional conponents may serve to enhance the processing of the gel
with the active ingredient. For exanple, the optional conponent nay
facilitate formati on of a hgnbgeneous mxture between the polyether

pol y(est eram de) copol yneRigel Ldft_ anan:}hheﬁ%zt\Lvy%ngr edient. In addition,
the optional conmponent will \t¥picalfy i ffuence’t he consi stency of the gel,
and can be used to inpart enhanced delivery properties to the stick or gel.
For instaW®éein sone cases the incorporation of volatile hydrocarbon or

al cohol may engane, g RRMBAFaEI kydbobReea®l nakloganatasli ent

conbi nation, as 1" as pronote the deP| very of a thin layer of gel to the
skin, with theZab§rocdHof a concomitant wet residue that m ght otherw se be
present. [0182], The 0 r . present invention may be used to
prepare gelled &6%&?%?%%@6@%?@]52%@@5 and polishes, and the present

i nventi on proveeRs =a-1&etdrbdn efraighipetndin og bearehed ylkyp pwiataifce=MNi,aardubst r at e

usi ng a copol yner_of thepresent. inventjon. i ks .qf \th epar ati on of
such conposi ti'EBI’TSZ,O’é’h‘(%]'l?tt tr&%@t@f&('é‘}d‘ ") t(g)?—m-l? N is'5 10

0 Class |, Type B. Dimer, EDA + PGDO, terminated by a PAOMA
(PAOMA terminated PGPEA (PAOMATPGPEA))
H H
oAy
s 1y n L Y .
15 where:
R1 =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 n =20, such that the ratio of (-O-R2-0-) 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 Rz = CH3; and
R3 = H for (EO), or CHj for (PO)
25

Class |, Type C. Dimer, EDA + PGDQ, terminated by a PGMO
(PGMO terminated PGPEA (PGMOTPGPEA))
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such conpositions, are found in Docunent No. PCOMDO0009045D, fully

i ncorporated herein by reference and accessed through ww. i p.com where the
copol ynmerwoab1wdizsopr esent i nventi on nay be used in |ieuPoff[USRE09i067159
conbination with, the gellants disclosed in this docunent. Basically, by
utilizing a gellant conponent, wax and polish conpositions which inpart
out st andi ng gl oss, outstanding nar- and water-resistance, and mnimal dirt
pi ck-up to applied substrates can be prepared using the copol yners of the
present invention. These conpositions exhibit adhesion to pol yurethane
top-coats co n in tpday's /autonotive_ f\inish market. rprisipoly,
conposition i bit Mﬁg priopertif® can“be ge'%’er\ e gpl Y,

requi ri ngh&€ X or mil at i Qr° cont\af ni ng as f wWas 2 br 3 cdmponent s, ANd not hi ng
ot her than heat and a sinple stirring notor to assenble a conposition that
i s honbgeneous i n appearance, and gel-like, creamlike or paste-like in
consi st enadtereThus, these conpositions are easy to manufacture and nake
excel I ent waxes an ol.ish for f i i d ot her

substr at es. Th'g1 \T\B‘%y B'Z?)%% hacd%r%g“:’qqq%ﬁ%d @grtr'l al gaﬂggg?%tgg sol vent t hat
is gel4{ed by the gelingnt, and optional ingredients. These conpositions are

preferably honmpbgeneous in appearance,_creamlike, gel-like or paste-like in
consi st ency, a‘ﬁdz@é’é\{(ﬂﬂ'&ﬁﬁpﬂé(ﬂ“‘?"é’[y&%s‘t ate surfaces. A paste formof the

conposi tion nay, RNclAge amhaA dtRfiditichardmanhchathalky radiesMEZ si OR; f orm of the
conposition may be prepared for Tiquid/creamapplications. The gellants
preferably have=2Mhenck thalithg ratieeofdt@iRet@rdo (%ﬁsﬁﬁ‘r‘%fﬁ?tq brakcel | ent
filmformation gn@ even (snooth) surface generation for high gloss

devel opnent . L’5\7 tabl e and non-UV stable

10

Class I, Type A. CHDA (+ dimer), PAODA+PGDO, no specific terminator
(Polyalkylene Glycol based Polyesteramide (PGPEA) with CHDA)

R1 R2 R3 R2 R1
%z/ ~ z/ >\Z/ ~ Z/

n
15  where: ‘

R, = 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+PGDO, terminated by PAOMA
(PAOMA terminated PGPEA (PAOMATPGPEA) with CHDA)
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systens can be used for internediate to long-lasting filmintegrity. The
copol yner inbues the conpositions with good hydrolytic stability at extrene
anbi ent twoperw3ssvde and hum dity. The waxes can denonst PETASe000MFT16Nt wat er
beadi ng/ repel | ency. [0183] The copol ynmers of the present invention may be
used to prepare gelled conpositions useful as fire lighting fluids, and the
present invention both provides such gelled conpositions and provides

met hods of using such conpositions asfire lighting fluids. Details of the
preparation of such conpositions, and the use of such conp05|t|ons are

found in Doc ge P 00 ;03932D yully gncorH or ate er e|
ref erence »afé @/}%w VWA p\ep/m ere; T herto c@resent
i nventi on may be u d inidvieu , i imconbi nati o h, /y he | ant s

di scl osed in this documeft. Fi re i ght er fluids can e very effl ci ent neans
of starting a fire. The |low viscosity of these fluids can, however, inpede
a practical and safe usage. Gelation of these fluids is an elegant way to
over come tHEEE di sadvant ages Currently such systens already exist for

et hanol based &tmnlé;%g 'éb&ljhhydr%gﬁﬁﬁt%ﬁfdﬂnonkﬂﬂ)ﬁ?cyé‘énatéd‘e | ow fl ash

poi nt of ethano i's |nt of concern, both’in productlon as in
appl i cation atZt=h@ ard¥duner IeveI The present invention provides for

generating a gglled fire |ighte m kased on mineral oils and other
fuels with a nﬁ&h F?dﬂ'ﬂﬁ(ﬂ}?'egﬁﬁ’%e‘?%yofg safer flashpoint using the copol yner
gel 1'i ng agent sopR,; t=®1pcaswnt straiytethaimor fraad4dd dikg moipty szurNHof t he
present inventjon y be use are gelled fiber rei nfcg d plastic

and gel coats. "B&tR4 ’Eerdﬁedtfﬁ yﬁP'é’p&Y £esh fjosrlﬁ](:’ﬂ SR and the use
of such conpospt RYASeycRIMBxHSE!BRaHTbXPREHEBNSuNGhat the ratio of polymenzed

10 fatty acid to CHDA is 5 to 1 or greater,;
n = 20, such that the ratio of (-O-R,-O-) to (-NH-Rx-NH-) is 3 to 1;
R4 = H for (EO), or CHj; for (PO);
x = ethylene oxide (EQO) groups;
y = ethylene oxide (EO) groups where R4 = H; and
15 or y = propylene oxide (PO) groups where R4 = CHa.

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

o} R Rz Rs R, Ry o}
HSCQ \AO/ ‘(Z/ ~, >\2/ ~,~ \O/h/ ?cm
X n X

where:

25

R = polymerized fatty acid, hydrogenated or non-hydrogenated:;
Z =Q or NH;
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| PCOMD00007401D, fully incorporated herein by reference and accessed at
www. i p. com where the copolyners of the present invention may be used in
lieu of, WO 2010/38398i nati on with, the gellants di scl osedPCh/ushéw/osasunent .
Gelled matrix liquid conpositions suitable for constructing fiber
reinforced plastics and gel coats are hereby provided which conprise a
matrix liquid and a copol yner of the present invention, the liquid being a
m xture of one or nore polynerizable nonomers, an unsaturated pol yester
resin, a curing catalyst and optional conponents such solvent and inert
filler and an BegauiyalglepanxengjetyibAt OThe copol yner of the present
invention is readi Ly, Lhcarborated.i i QUL ; ition by
m|d heating aR8™8r %1'51gﬁagt%g'as}q}amicﬁé%t%%8@&\/\%5# rﬂ%‘% e'g,gr%)lqﬁbnogenous,
shear - t hi nnabl R; g&Jolyhérizddfaitpttidphgdrojanatet er nohdtydprgenateds separ ati on of

the liquid fromthe fiper matrjx or sagging of th el. cpat.. 185] The
copol yners of ?hé?» 5r‘%§’§€>§‘€x??ﬁ/€'ﬁ?f%yﬁ%§gﬂe§{fg‘éaak@eg?gécbgf%owm[egzeds

gel | edgonposi ti ons gaphuld thaEHDAM®EHHY GQabhtegs from coated surfaces.
Details of the preparation of such conpositions, and the use of,K such

conposi tions, areG cunk that e elieeri(-Qukz- O ptldbbBeNta 15 3 11379 ncor por at ed
herein by refere and accessed at www. i p.com where the copol yners of the
present inventton tay be used in lieu of, or in conbination with, the
gellants disclosed in this docunent. Sinply stated, organic coatings nay be
removed fromtheir substrates by treating the coated substrate with a
gel l ed organic solvent, where the gellant is, or includes, the copol yner of
the pt®sent invention. For exanple, paint may be stripped fromnetal, wood,
etc. by the process of contacting the paint with a gelled conposition
formed fromturpentine or other organic solvent in
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combi nation with the copolyner of the present invention. The coating
di ssolves into the gel and/or the solvent fromthe gel is able to diffuse
bet ween tWe 200a3839§ and the underlying substrate, therelpgTdiss&oloy1ing and/ or
| oosening the coating so that the process of renoving the gel al so renoves
sone or all of the coating. Miltiple applications of gelled organic sol vent
may be needed to conpletely renove the coating. A gel is particularly
advant ageous when the coated surface is vertically positioned because the
gel will resist running down the coat ed surface and accordingly the gel
wi Il ret ailABLEnt déen-inftingraxamnles al bl PNEAS ed. [0186] The
articles of manufacture of the invention may be prepared by conbining a
PGDEﬁrpxeomégh S LeMré\preL' ne@%&u}/g thTa suitabre 11 @bMpeed heating these
mat e & Atld T StTEi,g0 Ut Hro@eHﬂé{r mmwmmwro%hv@r%emwmg, the
m xt Jre Wi assune a gel g I C I kel SRSt SRR aciNBnigemBpr e active

i ngredi ent (s) nay jal so be 'hp&,logaeafre@nd FE-66 EMPOLER1 Bt BfoBendtd 87]
Non-|imting enbodiments of "the di scl osidBniged ldtystieateghisyn the fol I ow ng
exanpl es. In the floll owing exanpl es, chapigalusimemeeos gosageinéd gitpdeidun| pss
noteall otherw se, and wereobtained from@aparycial supply houses. EXAMPLES
Exa GcidneblBsd O OfCHBAEA| RO oS- The [ERRAT CP&PEAs may be divided intp
cl asspRamddylicyRes [(sub-cl 4 i%@gp—ﬁ) cacsprdiing to the reaction conponents, and
are gmereaégbénmest g from,Qe,amgiNeer| based on the formof the termna
gr ouppoAlYi M TR N- 1| 1HO-{PATG)-GM anp|l FEGE00 -FukRa YRk S lylcoio isMioC vt.t he
presegicdr EAs may be manuf act ured. PEG1500 - Polyethylene glycol, 1500 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 | HN-(PAO)-NH, JEFFAMINE® D-400, D-2000, XTJ-500, XTJ-
diamine 502 (Huntsman) ]
Polyalkyleneoxy PAOMA | R’0-(PAO)-NH; | JEFFAMINE® M-2070, M-506 (Huntsman)
mongaming

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 /| 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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The present PGPEAs have been divided herein into non-limting classes and
types (sub-classes) as follows: 1) Cass | PGPEAs are those based on di ner
aci d; andw@)o/e3sI | PGPEA pol yners are those based onPCHDA200005H159 espect
to Class | PGPEAs, these generally require EDA as a conponent. The EDA may
be necessary in order to achieve the target softening point. Non-limting
exanpl es of different types of Class | PGPEAs include: Class | , Type A
D ner, EDA + PGDO, no specific termnator Cass | Type B. Diner, EDA +
PGDO, termnated by a PAOVA Cass |, Type C Diner, EDA + PGDO termnated
by a PGVO O cOhe RGPEAs diktedl id Tables dand 3 waie pseP&IRA 1SIMilaTivt grecert {01t hat
addi tional, PGPEA ¢l asses and. types e, C MRA. i f4@nal
conponent &e'rF@Eﬁ’ p@,popf:ntssholﬁ rde)gagx AFeld 5%%%%%@@%4% %%tfaléeékart,
that if i bqh%&%%tvﬁm iaphagitdibra tthemesouplen p ey mitrogeoninditnang  condenestanyl e,
(di mer +EDA+ ) is. a useful gel] ant. I de fr f exanpl e,
( di mer +EDweRAbBIgEd with PelyseeFe falty ?C‘Pﬁ@%‘%ﬂg%nf/ @1 }Jﬁ%‘?m? ﬁ:g)g%orgg(rgr%onent s,
that is (di PERR: EnéylysR bt motsulaaveighfts
R N Tl A ;

cat egori zed t he SS ymers are those based OB CHDA.
Gener al | y600gDowag®poraft@GREAS. Onivt%, R810 egrivalent’erel ali@mipe 3 plgeiok hat

oact i onPELERe PDIRE: Jnihé 33d WeighiRe, a3 bty ofpMEaitee and | e,
is very | awohsOgips), itermiihatiiy caseatrtine (resmsmiangJﬁﬂwE@’pwgggs@g.oa
O et 3 SOt L NIP Stshes a7 BRIl Yo I a shaiPhbiint B
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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PGPEAs are based on PAODA, such as, for exanple, JEFFAM NE D-400. Such
polymers do not require dinmer acid in the structure, but its presence
| ower s t WwO20fe8398g poi nt and i ncreases the resin's hy@#coasomoosaklar act er
thus affecting gelation perfornmance. Diner acid, then, is a useful, though

optional, conponent. Non-limting exanples of Class Il PGPEA types are as
follows: Class I, Type A. CHDA (+ diner), PAODA+PGO no specific
termnator Class I, Type B. CHDA (+ diner), PACDA+PGDO term d by PAGVA

Class I, Type C. CHDA (+ diner), PAODA+PGDO termd GVD_Pr evi ous wor k
by the pr@ABhE 2.fGampasitionsand Bwp&@@r@tﬂw WM%H‘F\V/'@”@'WP&E’E'S% gel ati on

performance as a result of increasing the PAQ content of a polyner. Thys,
in thé present exanpl es, Qk@RHAs [haClasg lat || e@lss25 w %lanell.per %@5 o 50
w % PACPOLNMERIOMASDnpodagpesA (flor Tepafpl e, T’Mand PGB Bwef tyuétﬁd
and anhal yzalUMBERVi ded befsavdfar d susadour es #64-38ach o0464-pé non46|4|=ﬁ4| ng
exanplesceiMPORENTS t1ng O ass I] and Il PGPEAs |isted above. As used
her ei i1, THe iR PCPEA” Pgp@d S |[OEaldogs! asseg-@nd 1yreq006 Cppd-yoss s jof
the present invention CeSel | HEEGR0 DPEGHERA ¥ 98P0 NP weovdic
e e U, T PR 800 T PEp ER0Y Ssbeeartdhe) (PR MERe st =)
E1—1T—ZC LAt aciT o LI Ccliat maITr= - -
pol y( al kyl dNASIYS noi ety %= g 5PA 1o 1508 bon<TRA gh L,.(I?Z?Au ot
br anche CAARGE Wt-&y [ 7 = NH| and -
DiAcid 0 46.3% 54.0% 49.3% 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 Wt% 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%
Total Equiv.% Ester 42.2% - 51.7% 37.1% 28.0% 29.7%
PROPERTIES
Acid Number 7.5 6.8 11.7 54 9.1
Amine Number 1 0.9 22 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
5
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n
-,

20,

Type B. D ner,
PGPEA ( PAONRIPGREAS) wher e:
non- hydr ogenated; Z O or
2-12 carbon straight chain or branched al kyl

such that the ratio of
EDA + PGDO,

Ri
NH R2

(-0-R 2-0) to (-NHR2-NH)
term nated by a PAQVA ( PAOVA term nated
=pol yneri zed fatty aci d, Paydrsegpenatiéd or
pol y(al kyl eneoxy) noiety if Z =G or
noiety if Z = NH

such that the ratio of (-0-R 2-O) to (-NHR2-NH)

oxi de (EO groups;
propyl ene oxi de (PO groups where R3
(PO~ O asTABLE IyGmmdsitiinseand Bopericrad@il-kéendin RGREAS 0LCPERES
term nat ed PGPEA ( PGVOTPGPEA) ) wher e:

y

Ri

Is 3 to 1;
et hyl ene oxi de (EO) groups where R3
CH3; and R3 =

“polynerized fatty a

H for (EO

is 3to 1l dass

n =20,

x et hyl ene

H or vy

or
(#tvo
1 d,

CH3 for

hydr ogenat ed or non- hyiBlegenaypelClagss, TyrmClabs |, FypelClass!ly (atdty| @asoily)
noi ety pPOIANMERCINSEZ| = 2-A2 carbonpstraight Bhain or r anchedTgbk il
moi ety TT ZGMBER N = 20,463ush TNaiehlye ratig487 (-0- R64-42) |t 0464-52
(- NH F%- NIPONENTS. 1] and X 1§ Crass T1 Type A. |CHDA (+ di[ner).
PAQLATPEER AR e TP 1B b8 0T 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 2.711% 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 Il 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).

51



(Pol yal kyl ene d ycol based Pol yesteram de (PGPEA) wth CHDA) where: R =
pol yneri zed fatty acid, hydrogenated or non-hydrogenated; Z = Oor NH R2 =
pol y(al kywernemg}sosoi ety if Z = O or R2 = 2-1 2 car bonPsTrs2glaosalai n or
branched al kyl nmoiety if Z = NH, R3 = polynerized fatty acid, hydrogenated
or non-hydrogenated; or R3 = cyclohexane dicarboxylic acid, such that the
rati o of polynerized fatty acid to CHDAis 5 to 1 or greater; and n = 20,
such that the ratio of (-0-R 2-O0) to (-NHR2-NH) is 3to 1 dass Il. Type
B. CHDA (+ diner), PAQDA+PGDO, termi nated by PAOVA (PAOMVA term nated PGPEA
( PAOVATPCGEEANDla 3 AT ESDNGAMRASRESSING GREABAdEYf atty aci d, hydrogenated or
non- hydrogenated; Z = O or NH, R2 = poly(ai kyi eneoxy) noiety if Z =0 or
R2 = 2-12 carbon straight chain or branched alkyl noiety if Z = NH R3 =
pol yreri zed f aGkptiahidbilithvé tHegPGREXN polynees oh Tdblegeh) &t an 4ameredestR8 =

| oh di b | i i ' '
ol Lo CROMYecscids smcgihegplawRp progetise, 108 RY Faalt apRe-YO PhEgTeno: &
2-0-) 4o Wél%"‘cﬁ%%d‘ Yo I8 ghadsOvibl, &small hfynetiEQtirelr Sdded, ind B4 icay =

et hyl ene oxi de gr oups;
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 vortex 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 ll, Water-Friendly Polyglycol
Poly(ester-amides)

POLYMER CLASS Class I, Type AClass Il, Type AClass Il, Type AClass Il, Type AClass Il, Type A
NUMBER 230-93 230-94 245-75 464-49 464-55
| 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%
PAO Total 66.5% 64.8% 67.8% 79.8% 60.2%
Equivalent % Acids 3 ]
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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y = ethylene oxide (EO groups where R4 = H, and or y = propyl ene oxide
(PO groups where R4 = CH3. Cass II. Type C. CHDA (+ dimer), PACDA+PGDO,
t er m nat edlO2910A3BA9S ( PGVO t er mi nat ed PGPEA ( PGVOTPGPEA) WCTISOMDWF71dher e: Ri
= polynerized fatty acid, hydrogenated or non-hydrogenated; Z = Oor NH R =
pol y(al kyl eneoxy) noiety if Z = O or F?2 = 2-12 carbon straight chain or
branched al kyl nmoiety if Z = NH R = polynerized fatty acid, hydrogenated
or non-hydrogenated; or R3 = cyclohexane dicarboxylic acid, such that the
ratio of polynerized fatty acid to CHDA is 5 to 1 or greater; n = 20, such
t hat tHEArdte 0 of| (- G8R%R-O ) t o78.6%H+ RI-NH/$.5% 3 Lo 178.3%d x |= 165BMBIE
1. | NoDidmmelPdigoldxanpl es of Possubl%e PGPEA Conponents 5 Exanple 2 11.7%
PRI-PWP@ TiES PGPEA GELLANTES Because esterificatiop is sl ower |than
GIAbIBq\Il Aber @ [LYPI Gaf PGPEA sytfiesi § Takes abouf 16-4£8 hours at 45150C
un n—;uAthér LSWEEp. 41p Tab es 2nand 3T st 0GPNPONENT S @nd properthes of

|

sevetatl exanp GP oCass 1~ EAS travi chain nden se S
bl J"‘.SQH ap Kjﬁtf fon‘::’d%(ig"t Ry enell: .?Q; ¢ rl:é(@7cs2||cl H )ﬁ?ﬁzéig nyL T Up,{gvmg)[g
Fi V&g t"A K'/Ml such nlg%:D': As "‘n"‘ﬁquOd h G"’"‘p Stt+-ons all%
propertles are ovi ded i.n Tabl e I f a rop e I col (PPG is
utilized as th h%@va&?aﬂgtﬂecﬁg‘%%@ulﬂoﬂ e p(%lS r% 3@ Ner 457 aﬁys

hydr ophobjGestioddr aexaditbesedf1)Mihombhwhiige @ asfge of liquids does it form a

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

'@g

o T

|
I
h "+ haot
oC \,u aig—tnet

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

10 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:

15
“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.
20 “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

25 following designations:
No notation - Solution is as clear as a true solution.
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| and Cass Il PGPEAs were produced and their conpositions and properties
are provided in Table 3. Each of these PGPEAs are flexible, clear solids
havi ng sawD2hHi3839§ sof t eni ng points and rel ativel y hi girCralSeealoar1so

wei ghts. The PGPEAs listed in Tables 2 and 3 were prepared simlarly except
for their individual conponents. For exanple, to prepare PGPEA #464-27, a
flask equi pped with an agitator, thernocouple probe, nitrogen inlet, and
condenser was charged with polynerized fatty acid (PRI POL(r) 1006, Unigema
Corporation, 5 1.6 weight % 100 equiv.% acid groups), polyethyleneglycol
of ol ecutSlightigiksry” 6@l (tRowisCuotpas deanas alBu® seludipn 28It Goarufoggingnisd of al |

an n

of all
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The
wat e
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cool’e
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Tabl e 2, Product #464-27 is a flexible,

aci d

Ry

ou
cl

gligor
rf 1500C and poured out.

et hyl ene diam ne (3.4 wei ght%

ear,

o0, TAMBLE 'S¢

jsje

ST UTUITS dIl

(P B " B0 B PR AN

PGPEAs TABpRides) 4Paop@si tions and Properties of Ol-Friendly PGPEAs of

62. 3 equi val ent %
term nati ng nonoam ne (Huntsman JEFFAM NE
8s ?o%}ibut-p‘}’m@fs \édibleamhereviewdd ahoabhlthgsaups)., and a

phor ous ca. 0.1 %as a 25% aqueous sol ution).
N9t sreatherrall e seYItieRBt 8 and with renoval of

trdbaAs keADGr ature for 16 hours.
As indicated in
near water-white solid

S LUl AEsR! ght  of

VWater-Frrendly

Classes | & I Exanples of Class |1 PGPEAs—were ?; So—rRae. —tWo—v
hydr pphi | i ¢ charact er| (s&&®8 i n Ta@'%’ssﬂ(g'}q and e i { h ?ﬁéﬁphobi ;Iag‘ﬁér adt er
( shownPOh YMBRELASS Tabl dyre dhows d¥RPGsi ti oh¥PSifrd pr d@ER el of 1YPE
non-| i mi t NUMBERNDI es| of 468@ds || WABed2 f 1i eA-P3PCPEAS4-24ch of 4943th dre
f1 ex| bl Total ¥&tP, BB ds| O50.996 t heset3 ¥A30- 930718 a| sof2-8% ngl poPBO%inddr
1000C. v %k mewninByorone of 0.6Ré | | | n 24.0% 7.6% 30.0% 27.5%
TEST LIQUID
. lution,
Water Incompatible |{Incompatible| White cream| Blue paste S(S)OL;;)Oyn
1:1 PG:Water Incompatible | Jelly, trans. Gel Gel Solution
PEG200 Incompatible n.d. Incompatible|Incompatible| Incompatible
. iblell tibl Gel Solution,
Propylene Glycol Incompatible |Incompatible|Incompatible e cloudy
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 Jely. ey Gel Jelly, weak
DPG Di Me Ether Gel Gel Gel Gel Gel
High-HLB Surfactant Gel Gel Gel Gel Gel
Medium-HLB
Jell Gel Jell
Surfactant Gel Jelly ey y
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 Gel
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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the art, the softening point of any given conposition may be reduced by

i ncreasing the dinmer acid content (and | owering the CHDA content). Exanple 3
TESTI NG AMD 2088B895NG GELABI LI TY Cel ation ability of th@CPEBEAIPSTIFNEr S Of
Tables 2, 3 and 4 were tested at 10% solids using the follow ng procedure:
1.00g of resin and 9.00y of solvent were charged to a glass vial, a small
magnetic stirrer added, and the cap screwed on | oosely. The vial was placed
on a hot plate set to mld heat (adjusted so that the liquid m xture could
not go over about 1000C) and allowed to stir with heating for about 30

clear). The,v t i it e
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90% test quuidrspare provided in Table 5.

Gel s made with many

In Table 6, the four best performers are compared with SYLVACLEAR

WF1500V, a PAOPA which is currently the best-performing commercial water-

15

performing WF1500.

TABLE 6. Gelation Ability of Four PGPEAs and SYLVACLEAR WF1500V

friendly gellant. In this comparison, polymer #464-27 does very well, out-

NUMBER [ WF1500V | 46429 | 464-33 | 464-27 | 464-34
Water Blue Soln. [Incompatible White cream| Blue paste Sg(l)lg;)oyn,
1:1 PG:Water Gel Jelly, trans. Gel Gel Solution
Propylene Glycol Gel (hzy) |Incompatible|Incompatible Gel S;gﬁlé);’
I Tripropylene Glycol Gel Gel, cloudy |Gel, sl. haze |Gel, sl. haze Gel
DPG Mono Me Ether | V.Wk.Jelly Gel Jelly. very 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 (cidy) Gel Gel Gei Gel
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,

55

orm an




E/ ATPAs exhi bit increasing haze (increasing inconpatibility) upon dilution.
Cool ed resin solutions are judged by shaking themor probing themw th a
wooden stwo 28t0/3B59and rated with the foll owi ng desi gnat iPORAIS2@8/037389 "

-Sol ution does not flow or slunmp when inverted and shaken strongly "Jelly"
- Solution slunps, or cracks when shaken "Paste" - Mxture is very cloudy
and i nhonogeneous, slunps or flows easily when stirred. 20 "l nconpatible" -
No gel, resin can be seen as |arge aggregates or a separate phase.
"Solution” - Solution is fluid (low viscosity) Cooled resin_ solutions are

j udged byaegetiess. drsliiesyltante ek Trh!a 7t r@n@mw'@w@w&w aeEaRRdtiSons: No

notati on poaldt Baisy A5k C8anBS Bul T4 (6] WO b RBRT a7 Yhe-

Sol uti on |s not as clear as a true solution but s ogglng I'S obvious.
"Hazy" - Betformanteicd SAGACIHARBEIROONMs | egi bl e when vi ewed t hrough the
solution. "d oudy" - Cannot see through the solution at all. Table 5
provides the gelation ability results for PGPEAs at 10% TABLE 5. Cel ation

Abi | ity Resul t shdOferRempatdydrenite @peoH R@WAJB@byéﬁWmerAMQSélsat 10% 10
Preferred test liquids vary with changin mark&tl n fglrgfe@ts byt usual |y

i ncl ude we@BPareg| \agsinst \Wlﬁ ey Jrysionineiak leadiagy | ¥ngeeantsng
glycol  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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ethers for the "water-friendly" gellant candi dates and octyl

pol ypropyl ene gl ycol
acet at e, WOAQRMABBSHE | sobut yl

di bu

cand
stab

duri

tyl adi pat q,

| dat es.
ility (over tine,

ng storage,

t enper at ur e,

425,

etc.) of a gel
greatly prefer gels that do not exhibit syneresis,
heat i ng,
pass high tenperature tests.

et hyl

| act at e,
( yl ketone for the nmedi um pol aPCTiUSRé0qOFTYSYel | ant

Anot her criterion for the quality of a candidate resin is the

it forms. For exanple, we
: hazi ng,
or cooling. For sone applications,
For this study,

2- et

or

salicyl ate,

hyl - hexyl

cracki ng

testing. PGPEA polyners based on poly(et hyI ene glycol) exhibited some

ability to af fect the rheqg) og

'eaé| hEsLdsy PR @&eng

propyl enel B&Edr qeatign Ay :
for 10 wt X i ngs of these polyners in varlous pol ar I|qU|ds (10@6
Bol%/ner,f st liquid) are provided in Table 5. In Table 6, the four
est perforners are conpared w th SYLVACLEAR V1 500V —a PACPA-whi t?h s
currently the best - pet@losad.iypeliass di BPaj&iass ). ERs|Clasg f\\ﬁq e 1 TYP%
COﬂparPQMNWMﬁQDbﬂSS#464 2% does ver® welll, ou pprfnrn1g% VE1500. ATABLE
Ge|NOTEBOBK NUMBER| Fod4-BEPERs A6438YL VACEBAI V150694 02pGrEA 454182e ]
basefd ot pRMefmimerH ehe @.9%01 ) | exhbi%ed |son®08bi | it y 4560%f f ect P Ree
r heol 0gyy0¥, bpa-bipt Medi uappel ar ity 4BiB%i dg, i479%di ng est@hs, ke#BAE, an
ethers**fggfli Jﬂbts are Msted|in Table 7 One intleresting rlesin of T3
71s F &ﬁHCI a9 [ﬁ%&]wnbh stands—out as tfhe best parformner, rlvallng th
E)tcajr_lf D ﬁ o “IS B GeIB00V. TRl perfor ieslce qiGalnd. azygs Gel. hazy
- pase n \lnrnr s\WAWas al SO
DPG Mdno MeEther | 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 i
Surfactant Gel Jelly Gel Solution Gel
. Pasty,
Octyl Salicylate Gel Gel Gel Jelly, weak irnslucnt
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
Isopropyl Myristate Gel Gel Gel Paste, cloudy Pi/rgaslf !
Isopropyl _
Myristate:Mineral Oil |Cloudy pasty Liquid, two Gel Incompatible | Incompatible
) phases
Blend (2:1)
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
Wit% PEQO Diol / Diamine 39.5% 32.0% 25.0% 15.0% 47 .5%##
Wt% PPG Diamine 40.4% 51.1% 35.5% 51.1% - -
Water:Glycerol 1:1 Gel Solution | Soln (milky) | Incompat. |Cloudy disp..
Water: Ci,;ce;o! PGl Jelly nd Soin (miiky) | incompat. n.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 SO'Ci'ét’)'Sh’ Soln (cloudy)|  Gel
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conpar ed agai nst the two devel opnent al

| eadi ng water-friendly gellants

SYLVACLEARs PE400 and WF1500V and the results are provided in Table 8. One
i nt er est iWQ 20938596f Tabl e 8 i s #464-49 because it gel sPaTAIS2009i0%1189 e of

wat er and gl ycerol
Cel at
Am des)

ion Ability Results For

and even forns a weak jelly in water itself.TABLE 7.
Pol ypr opyl ene d ycol
*al so contai ned 40. 9% D400 as the diam ne portion TABLE 8. Gelation

- Based Pol y(Ester-

Ability of Three PGPEAs and SYLVACLEARs PE400 and WF1500V 10* Not a PGPEA,

reacti on product of CHDA, 13.5% di mer acid, 26.0% XTJ-500 25% and D400,
35. 50 # Contains 29. 7% ponoan ne nat or Solivp2@70. AT rences
ment | oned] 'Hﬁé‘vﬁaﬁeﬁcl ud 50331@.“ érqt“ ubl i @agyl U §09%§?Jélﬁfd appl| gati on,
o (L G e S R
- pat 100 % t=14! Ig |U|t|5 "’SO i

her e [;(I,prpgylgpg:g%)écow, A t!’?‘élqt Oatjraly 06 rom-the €gor g WI i
be appreci #RE42hat . al t houFh spel Lﬂé%mmip&ﬁw mt el v b Ug‘ avel
been| dEsapyildredCheosiate f or pGﬁboses of Gell | ugt r'&?@'gtﬁ: a'rnpﬁiﬁ‘@ahn (SLNZ¥s
may pe nade wi t hout dev n fro i\riPart.gabiraes) i nv ionl |
CLAIM 1odyisdiygaker pac?‘?'(’@g[’%?ty "335‘3%{);(:@ cbpol yrrgr%“g ?r%%?u anEE | elast
one ftructure selected OT F ﬁlﬂarps(ﬂ@,rtﬁj sting, of struct , s&r cture
I, >tEtH8£Mﬁyl|ﬁrépxoﬁét%U &I{e- P8EY)st rugg ure |V afd st r ict uls ‘VI strc ure |

* Not a PGPEA,; reaction product of CHDA, 13.5%, dimer acid, 26.0%, XTJ-500 25%, and D400,

35.5%

# Contains 29.7% monoamine terminator as M-2070.
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wherein R = polynerized fatty acid, hydrogenated or non-hydrogenated; Z O
or NHL R2 = poly(al kyl eneoxy) noiety if Z =0 or R2 =2-12 carbon straight
chai n or Wwoanusssal kyl noiety if Z = NH, and n = 20, s®Ch/ush@v/osharatio
of (-0-R2-O0) to (-NHR2-NH) is 3 to 1; structure Il wherein Ri

=pol yneri zed fatty acid, hydrogenated or non-hydrogenated; Z =O or NH R2 =
pol y(al kyl eneoxy) nmoiety if Z =0 or R2 = 2-12 carbon straight chain or
branched al kyl nmoiety if Z = NH, n =20, such that the ratio of (-0-R 2-0O)
to (-NHR 2-NH) is 3to 1; x =ethylene oxide (EOQ groups; y = ethylene
oxide (EO) groups where R3 = H or y = propyl ene oxide (PO groups where R3

= CH3; H f EQO | f
“pol yirer | BAG) A5 entes yntogeldioah PSR TE BURAFRELSLCRS y
pol y(al fxiednempipation, eU)GI baténF a@pll@atldﬁ% =foébldr2 pzaerhten feteigi giaaltenihal n or

branched al kyl moiety if uch that ratio of (-0-R 2-0)
to (- NH RePmigajions agdtraprmpatgﬁbpsebhcai@nssfpfﬁé?[fw 19C dBcuheis, 'ar8

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.

59



wherein R = polynerized fatty acid, hydrogenated or non-hydrogenated; Z =
Oor NH R = poly(al kyl eneoxy) noiety if Z =0 or R2 = 2-12 carbon

st rai ght wbaonr/sss9r anched al kyl noiety if Z = NH, R3 =Ppolusp@miozad) fatty
acid, hydrogenated or non-hydrogenated; or R3 = cycl ohexane di carboxylic
acid, such that the ratio of polynerized fatty acid to CHDAis 5to 1 or
greater; and n = 20, such that the ratio of (-0-R 2-O) to (-NHR2-NH) is
3 to 1; structure V wherein RL = polynerized fatty acid, hydrogenated or
non- hydrogenated; Z = O or NHR2 = pol y(al kyl eneoxy) noiety if Z =0 or R2
= 2-12 cargpaigirai ght chain or branched alkyl nmoiety if Z = NH, R3 =
pol yneri zed fatty acid, hydrogenated or non-hydrogenated; and or R3 =
cycl ohexane di carboxylic acid, such that the ratio of polynerized fatty
acid to CyiDA i ékoco Sghhek h:@?n Rihg' at lsast)foné 0-
2-0) toc?1 %Z&NNL-@ er BBI ﬁé{t%ide@ tffo i&g FICr:HBQfo (PO ;

et hyl ene OXi dest(tE@)regmia(pi@d fyom f@tahgnoyﬁecm @g(@(}}trlgﬁw&pb WP‘HQR% - H
and or ro X4 and structure WV

p %ﬂf?}@% Iﬁe C}H.fcttérp aCIrlgHBr% WRBHS S ttTe S1S;

wherel% R| =p

iz hydrogenated or non- hydrogenat ed;
structure |
Rq R, R4 R; Rq
\éz/ \Z/ >n\z/ \Z/
10 wherein 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; and
n = 20, such that the ratio of (-O-Rz-O-) to (-NH-R,-NH-) is 3 to 1;
15
structure Il

N z z
Hac’<o\/%o/\a/N\Rf< Sk \R} g ~ R7 ‘6/\ %\/)\
(3 ¥
Ra

wherein Ry =polymerized fatty acid, hydrogenated or non-hydrogenated;
Z =0 or NH;
20 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 (-O-R;-O-) to (-NH-Rx-NH-) is 3 to 1;
x =ethylene oxide (EO) groups;
y = ethylene oxide (EO) groups where Rz = H;

\S]
wn
@]
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Z Oor NH, R2 = poly(al kyl eneoxy) noiety if Z =G or R2 = 2-12 carbon
straight chain or branched alkyl noiety if Z = NH, R3 = polynerized fatty
aci d, hydwogerw3a®sor non- hydrogenated; or R3 = cycl oheramaisdéoeashsoxylic
acid, such that the ratio of polynerized fatty acid to CHDAis 5 to 1 or
greater; n = 20, such that the ratio of (-0-R 2-O) to (-NHR2-NH) is 3 to
1; and x = 15. 2 . The copolyner of claim1l conprising a weight average

nol ecul ar wei ght of between 10,000 and 40, 000, as neasured using gel

per neati on chromat ography with polystyrene as reference standards. 3 . The
copol yner of claim 1 conprising PASkedntedliini ng conponents in the range of

about 20- 50, w % 4. .The copol yner of claim 1 conprising a softening point
bet ween 600Q and 1800F, ang (forrmed frogmla reacti onrm xtyke co sing: i) a
diacid, i iHQCC% W@rﬁ i3y a pety( kﬂeﬁe@{y)ﬁ, ol ; er pcm, sai d

diacid is selected fr'amthe group consi sting of polynertzed fatt?y,
cycl ohexane di carboxylic acids, and any conbi nati on thereof, and wherein

id diamne i ! d : ot e ohat
3?:'"”“ ”Iegmhg\e/i Inéhgtee@’e té.l‘e=88 @%%&%@{%@e@@g%% i a%P{'l%rZ'wg'Ir?ggﬁﬁﬂ)?e’ siphatie

conbi nati on t hgrefor NH:. The copol ynmer of claim4 wherein said reactants
further conprise one or nore rmanunfz,iﬁo&al conpound(s) reactive with
car boxyl i ¢ aci B2 orrokpisdlegeenpdnoiglyd 4ePei n said at | east one structure is

sel ected from §hg 9mOYPcarbon straight chain or branched alkyl moiety if Z = NH;
n = 20, such that the ratio of (-O-R»-0-) to (-NH-R;-NH-) is 3 to 1; and
x =15;
10
structure IV

R4 R, R, R, R4
%z/ \Z/ >n\z/ \Z/

wherein Ry = polymerized fatty acid, hydrogenated or non-hydrogenated;
15 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;

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

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

n = 20, such that the ratio of (-O-R»-O-) to (-NH-R;-NH-) is 3 to 1;

structure V
N z z z z N o
o
HsC ™~ o \R1 \Rz/ \R3 \Rz/ \R1/ 0 CH,
X y n y X
Ry R,

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

25
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consisting of structure Il, structure lil, structure V and structure VI. 6.
The copol ynmer of claim4 wherein said diacid is polynerized fatty acid,
wher ei n swiDRoVEsidte is a short chain aliphatic di am nePhaxisago®sBscar bons,
and wherein said at | east one structure is selected fromthe group
consisting of structure | , structure Il and structure IIl. 7. The

copol yner of claim4 wherein said diacid is a cycl ohexane di carboxylic
acid, wherein said diamne is a poly(al kyl eneoxy) diam ne, and wherein said
at Ieast one structure is selected fromthe group consisting of structure
IV, structure Rambleatytenapey)ynoiely if Z& @onposition conprising a) a

copol yner of cl t Jd§ya liquid at
room t enper at uPe ?nlzhégf:g (@nﬁr%ﬁéﬁﬂc& b\?%@érfeldoé]nﬁgf %‘F qﬂ?8 rSvherel n said
conmposi ti on i sRgelpolfimerideel fattyack, hy@rrcogehatetia]rmoa -wleogsinatedie@ndonpound
conprises at |east one chem cal oup sel ect m este eth hal ogen,
carbonate and Su 150)83’8@%3’1%“9 CB&J(S’(’f)élé“sa‘?'%-rS Egtﬁ ﬁéa%lo B{%%ngdﬁ%q ymerg

conpri i ng react'ngfaits)%mwcrqgﬁq&%%a &@métbsl ng: i) adiacid, ii) a
diamine, and iii) a poly(a eneoxcﬁg g)r?él( wher ei n sal d diacid is
'%o@ i

sel ected from nFe2Qsvap thaiﬁbe S@thv@f( Nt YS 38931 ohexane

di carboxylic agi d on thereof, and V\/nerel n said di am ne
is selected fr%f‘n tﬁ_ﬂléoarggcﬁb con§| Sr{l??& of short chain ali phati c di am nes

havi ng 2- 6 car hersthylpot pkiakek 0 meoxys) di arri nes and any conbi nation

;?elrggfs:[ 12. T}rluz &ﬁﬁ%ﬁé%x%‘; I |grg3)u1plS e §1a| d bl ock copol ymer conpri ses
10 or y = propylene oxide (PO) groups where R4 = CHg;

and structure VI

o R, R; R, R, R, o
Hscé \/9\0/ 42/ ~, }nz/ ~,~ \O/e\/ %CHB‘
X X

15 wherein R = polymerized fatty acid, hydrogenated or non-hydrogenated;
Z =0 orNH;
R2 = 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,;
20 or R; = 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-) is 3 to 1; and
X =15.

25 2. The copolymer of claim 1 comprising a weight average molecular weight

of between 10,000 and 40,000, as measured using gel permeation

3. The copolymer of claim 1 comprising PAO-containing components in the
30 range of about 20- 50 wt %.
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one structure selected fromthe group consisting of structure | , structure
Il structure Il1Il, structure |V, structure V and structure VI: structure |

wherei n RVO=20pdi3giveri zed fatty acid, hydroge pated or
Oor NH R2

pol y(al kyl eneoxy) noiety if Z = O or R2 =2-12 carbon

n@aThisdeooysna ed; Z =

straight chain or branched alkyl nmoiety if Z = NH, and n = 20, such that
the ratio of (-0-R 2-0O) to (-NHHR 2-NH) is 3 to 1; structure |Ilwherein RL
zed fatty acid, hydrogenated or non-hydrogenated; Z Oor NH R =
pol y(al kyl eneoxy) noiety if Z =0 or R = 2-1 2 carbon straight chain or
nmoiety if Z = NH n =20, such that the ratio of (-0-R 2-0)

=pol ynei

branched al kyl
3 =et.h
ot S ek B LR GOB Y ERL R SOt |

to (-NH

oxi de (EO™

= CH3; and R3 fgiid odnd FEinedOfiofH réadtionRQlxturet ataprigigg:li Dla waeideiiin aki
—poI yneri zed fatty acid, hydrogenated or non-hydrogenated; Z = O or

pol y(al kyl eneodlyi)ﬂlmmlmll) & pelytalylergoxg) 90|20'1W'@ﬁ?'ﬂéﬁ'%@'?@ﬂdﬁ?e@ﬁf&pn or
br anchgz d al kyl frgr}?nI t‘ﬁ%ygrjotjp %ons&“’ng of polymerized fatty, cyclohexane dicarboxylic

10

15

20

25

©©

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.

The copolymer of claim 4 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 |1, structure lil, structure V and structure VI.

The copolymer of claim 4 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 |, structure il and structure lil.
The copolymer of claim 4 wherein said diacid is a cyclohexane
dicarboxylic acid, wherein said diamine is a poly(alkyleneoxy) diamine,

and wherein said at least one structure is selected from the group

consisting of structure |V, structure V and structure VI.

A composition comprising a) a copolymer of claim 1, and b) a compound,

where the compound is a liquid at room temperature in neat form.

n said composition is a gel.
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n = 20, such that the ratio of (-0-R 2-O) to (-NHR2-NH) is 3 to 1; and x

= 15; structure IV wherein R = polynerized fatty acid, hydrogenated or
non- hydr ogjereatod3ssZ O or NH, R = pol y(al kyl eneoxy) noi ePgTIUS20965159 or R2
2-12 carbon straight chain or branched alkyl moiety if Z = NH, R =

pol ynmeri zed fatty acid, hydrogenated ur non-hydrogenated; or R3 =

cycl ohexane di carboxylic acid, such that the ratio of polynerized fatty
acid to CHDAis 5 to 1 or greater; and n = 20, such that the ratio of
(-QR2-O) to (-NHR2-NH) is 3 to 1;structure thereln R = onrrerlzed
fatty aci d9- hy m@g@mﬁ@@a%pf BIGHD 18, WhegihihepmpouUndSasmPIgas qﬁieas one

pol y(ai kyi eneo fs Jﬁ F @\{Egh st4@baie ahai n or
branched al kyl Mn%rp'g?f %I'rq dZ @Ré% %e;’n%ﬁ%’egga ty acid, hydrogenated
or non- hydr ogamltoadi;e and or = cycl ohexane di carboxylic acid, such that

the ratio of polynerized fatty acid to CHDAis 5to 1 or greater; n = 20,
such that the ratio of (-0-R2-O) to (-NHR2-NH) is 3to l;, R4 = Hfor

(EQ, or €8 fArprb&ds fox preﬁérh'bd Mo EdtoINIRE) compHpiag reactirgf togethee oxi de
(EO groups where R4 = H, a
reactants compnsmg i) a diacid, ii) a diamine, and iii) a poly(alkyleneoxy)
polyol, wherein said diacid is selected from the group consisting of
polymerized fatty, cyclohexane dicarboxylic acids, and any combination
thereof, and wherein said diamine is selected from the group consisting of
10 short chain aliphatic diamines having 2-6 carbons, poly(alkyleneoxy)

diamines, and any combination thereof.

12.  The process of claim 11 wherein said block copolymer comprises at least

one structure selected from the group consisting of structure |, structure |l

15 structure lll, structure 1V, structure V and structure VI:
structure |
R1€Z/R2\Z/R1>\Z/R2\Z/R1
n
20 wherein R; = polymerized fatty acid, hydrogenated or non-hydrogenated,;
Z =0 orNH;

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

25
structure Hl

! \ 7/ \ u / \
0] N Z z zZ
Hac/< \/%o/\ﬁ/ \R& \Rg/ \R% ~. / I~ / Y\ %\/}
x y n
Rs
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or y = propylene oxide (PO groups where R = CH3; and structure VI wherein
Ri = polynerized fatty acid, hydrogenated or non-hydrogenated; Z = O or NH,
R = pol y(wbkylosewty) noiety if Z = O or R2 = 2-12 car [pOm/usee0ioghs9 chai n
or branched al kyl noiety if Z = NH, R3 = polynerized fatty acid,

hydr ogenat ed or non-hydrogenated; or R3 = cycl ohexane di carboxylic acid,
such that the ratio of polynerized fatty acid to CHDAis 5 to 1 or greater;
n = 20, such that the ratio of (-0-R 2-0O) to (-NHR2-NH) is 3 to 1; and x
= 15.13. The process of claim 12 wherein said po!%g(al kyl eneoxx% pol yol is
at | east one swheewieR Fpelymeiiged faibpaednidsegenated opnon-hygsoge ra-

et hyl ene gl ycoks:,ogliNH.tri -, tetra- propylene glycol, di-, tri-,
tetra-butyl enegl'yCol's, and hi gher nol ecul ar wei ght pol y(ethyl ene glycol)s,
pol y( pr opyl eneRgkEypod(atkylepeby)butigtyshés QI ycol ) s, m xed

pol y(et hyl eneoxy- co- |, eneogx col I r caghi nation

t hereof. 14. T'H%Rbr'gg{eggx@fm ?réﬁﬁt%g%oérbg%ﬁé%?i%kvﬁ% @2?/% ﬁgﬁt her
conprige one Of =ppr SuJFPIRAT thaCiatie BR(-O-RMMPMRAC NH-ReMEL ) e toi 1.h car boxylic

acid or am ne groups, and wherein said at |east one structure is selected
from the groupXcetwlens addefEQL §@ePsire 11, structure 111, structure V and

structure VI. Ja. eEeTER &R Whdre herei n said diacid is
pol yreri zed fa tyetiﬂ?n?ﬁmﬁeﬁepggg%%' diamine is a short chain aliphatic
di am ne havi ngoy 6 propylene oxide (PO) groups where R3 = CHg; and
R3; = H for (EQ), or CHj; for (PO);
10

structure

O R1 Rz F\’1 R2 R‘l o
H3C</ \/%\O/ {2/ ~,~ %2/ ~, \O/é\/ \>CH3
X X

wherein Ry =polymerized fatty acid, hydrogenated or non-hydrogenated;
15 Z=0orNH;

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 (-O-R,-O-) to (-NH-R;-NH-) is 3 to 1; and

x =15;
20 structure IV

Ry R, Rs R, Ry
\éz/ \Z/ >H\Z/ \Z/

wherein R, = polymerized fatty acid, hydrogenated or non-hydrogenated;
Z =0 or NH;
R, = poly(alkyleneoxy) moiety if Z = O;
25 or R, = 2-12 carbon straight chain or branched alkyl moiety if Z = NH;
R; = poiymerized fatty acid, hydrogenaied or non-hydrogenated;
or R3 = 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-R2-NH-) is 3 to 1;
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carbons, and wherein said at |east one structure is selected fromthe group
consisting of structure |1l structure Il and structure IIl. 16. The process
of clai mwe 20ven3ad98 said diacid is a cycl ohexane di car b@<¥iiseo@ms™ 9 wher ei n
said diamne is a poly(al kyl eneoxy) diam ne, and wherein said at |east one
structure is selected fromthe group consisting of structure |V, structure
V and structure VI. 17. A nethod for preparing a gel conprising conbining
at elevated tenperature a copolyner of claiml with a |liquid having

hydr oxyl and/or ether functionality to provide a mxture, and allow ng the
m xture to cool to roomtenperature to forma gel. 18. An article of

manuf acture conprising a copol yrrer sBickhiym 1. 19. The article of claim19
formul ated as any one or nore o the group consisting of a fragrance stick,

an air freshgner fragr pe sonal care /pr oduc corrpr sing at
| east one ,&héw/ﬁ%wwf\#%ﬁcc *al;l/e \9,; apd agy g%\oﬂ/rg%m!m . 20.
The arti cl f clajxm 19 rthen conpri shng at | east one of\ t he oup
consisting of surfactants, colorants, fragrances, artd any "conbi nati on
thereof . wherein Rq = polymerized fatty acid, hydrogenated or non-hydrogenated,
5 Z=0orNH;
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; and
or R; = 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-R,-O-) to (-NH-R;-NH-) is 3 to 1,
R4 = H for (EO), or CH; for (PO);
x = ethylene oxide (EO) groups;
y = ethylene oxide (EQ) groups where R4 = H; and
15 or y = propylene oxide (PO) groups where R4 = CH3;

and structure VI

0 R1 RZ R3 R2 R1 @]
H;,C% \AXO/ 42/ ~ >;z/ ~z~ \o/ev %CH;;
X

20 wherein Ry = 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;
R3 = polymerized fatty acid, hydrogenated or non-hydrogenated;
25 or R; = 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-) is 3 to 1; and
x =15.
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13.

14,

15.

16.

17.

18.

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.

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 Il, structure I, structure V and structure V1.

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 1, structure Il and structure Il

The process of claim 13 wherein said diacid is a cyclohexane dicarboxylic
acid, wherein said diamine is a poly(alkyleneoxy) diamine, and wherein
said at least one structure is selected from the group consisting of

structure 1V, structure V and structure VI.
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.

An article of manufacture comprising a copolymer of claim 1.
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19. The article of claim 19 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 19 further comprising at least one of the group
~ consisting of surfactants, colorants, fragrances, and any combination

thereof.
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