‘NON- | ONI CALLY DERI VATI ZED STARCHES AND THEI R USE | N AEROSCOL HAUﬂﬂEﬂBNETHC
COVPOSI TIONS The present invention relates to novel aerosol hai r q T:-I C !
" conpositions,. particularly hair fixative conpositions, which contai "OP“.‘.*
“nont onical ly der i vati zed. starches and to a proceéss for setting hair

utilizing such conpositions. In their nost basic form hair cosnetic
conpositions contain a film form ng poI yrrer V\/m ch’ acts as the cosneti c,

and a delivery syste XHORIBAULY DE E R MND R US a mxture
of al cohol and water, or wa . del i ver Y, the
delivery systemwi || al so coftarm& e &t 2 ly a volatile

hydr ocarbon. The hair settlng or styling process ordinarily involves the
application of an aqueous sol ution or dispersion of one or nore film 15
formng materials to coniiedphesent inuéntio rdletes Yor revel caeesyl Haiecosmeditt ened or
danpened whereupon the treated hair is wound on curlers or otherw se styled
and dried. In tHe &PrRositiens; particuady ’Fadfaﬁ’iafb‘ﬁ gemRopitiass.s whigh i 9MAB;  di sper si on

may be to hair which SMifigin e aqueous
sol ution or dispersi on&ﬁca@% g%d%ﬁnesl% | VI %%ée@%% Il wgve 20 a
filmdeposited theremmcohposlﬁorpr esence w || prol ong the retention of curls

or other desired configurations in the user's hair. Furthernore, the
presence of such filns V\/F‘I"Pe'rlﬂi?ﬂaha%'c@@hﬁa'mﬂq“aﬁ?’@%@%@ma?‘éé“"hs body and

srmoth_ness To be effgn%%t Ha{ %lvp?,é% Ia@ﬂﬁeorgn‘éag ah&;%?&'@fﬂr}gém%mﬁ hai r

cosmetic 25 conpositi equirements. The

filmderived fromt mﬂrs@auy&ﬁroeﬂb;euwosmhmebmosmm%en obWter.MASSESS
strength and el asticity. The ingredients should display good adhesion to
hair so as to 2 the case of aerosol delivery, the delivery system will also contain a

propellant, typically a volatile hydrocarbon.
The hair setting or styling process ordinarily invoives the
application of an aqueous solution or dispersion of one or more film-
15 forming materials to combed hair which has previously been wettened or
dampened whereupon the treated hair is wound on curlers or otherwise
styled and dried. In the alternative, application of this solution or
dispersion may bé to hair which has already been styled and dried. Once
the aqueous solution of t_iispersion has dried, the individual hairs will have
20  afilm deposited thereon which presence will prolong the retention of curls
or other desired configurations in the user’s hair. Furthermore, the
presence of such films will impart such desirable properties as body and
smoothness.
To be effective, the film-forming ingredients of a hair cosmetic
25 composition preferably meet a number of requirements. The film derived

from these ingredients should be flexible, yet possess strength and

- This Sheet Has Been Rep elasticity. The ingredients should display good adhesion to hair so as to
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avoi d dusting or flaking off with the passage of tinme or when the hair is
subjected to stress; should not . interfere wwth the conbing and brushi ng of
‘the hair; should remain free of tack or gumm ness under hum d conditions;

- shoul d be cl éar, transparent, and glossy, and should maihtain 5 clarity
upon aging. Further, the ingredients should maintain good anti- static
properties and should be easily renovable by washing with water and either
a soap or shanpoo. NPi§ destingerifigking offgvith dre-nagsage oktiniecas whers thel hainishai r  cosneti ¢
conmposi tions including, .fqr exanple, a collagjdal solution containing a gum
10 such as tragacanstuﬁé%?d%%swe& gﬁ""@tﬂ? "‘ﬁ%’%ﬂ@ﬂr%wg‘%@’d?’rﬂsw %ormed of :
these material s are,nd Q4R Vehould Cretnii® feb! & tabk 3P GuinRedsOinBeN ALflaNg t he
setting is easily broken if the hair is disturbed. This not only reduces

t he hair hol di ng powenditofs; siweldire cleari teenspalent, amd glassy, extishotidmaintdiesi r abl e

flaking. Further, sone of these filmfornmers, particularly the resins, are
water 15 insol tol a4y PPomegings Jruaheshe ingredienjs shopd maintay 9994 R er and soap

Or  Shampoo. | SLar CNe b ol And LBLA bb Sehap KAlovd 0 VoAl Wi © 1O €, COS!

effective and natural. cosmetic co It1ons contal n starches
are al so known i n t lend eithr. a Joog or@hamigob.e, GB 1, 285, 547 di scl oses a hair 20
setting conposition containing a highly substituted cationic starch having
" an anyl ose content of noMa fEyomng, et haym peencpsed gy M@l (rosmesiel oses

y entof moMeny s hpeencisedy BOCORSe] oses
Crossl i nlked ot ar chos mRae UG R ERAKEHIGR ok BRBRRH a3 010 1)

sol ubl e in waterio 2%uch as tragacarifhi6r 2 rBsieéiich 59$hERBL e fnRObHRYE bQRese CONt 1 0l | i ng
t he em ssion of volatile organic conpounds (VOCs) into the atnosphere, VOC

em ssi ons have been Maiasipls jae; beweves, Gusprittie anshibe formaholding thadetiind & soon be

: on
restricted to 55%i rlaasily broken if the hair is disturbed. This not only reduces the hair

hqlding power of the material, but also leads to undesirable flaking.
Further, some of these fiim-formers, particularly the resins, are water

15 insoluble and therefore not easily removed with water énd soap or

- shampoo,

Starches are often preferréd over resins as they are more cost
effective and natural. Hair cosmetic compositions which contain starches
are also known in the art. For example, GB 1,285,547 discloses a hair

20  setting composition containing a highly substituted cationic starch having
an amylose content of more than 50% by weight. EP 487 000 discloses
cosmetic compositions which contain enzymatically degraded optionally
crosslinked starches. However,'such derivatives are not significantly
soluble in water. . .

25 : Due to ;mvironniental regulations controlling tﬁe emission of volatile
organic compound§ (VOCs) into the atmosphere, VOC emissions have

_ been restricted to 80% in some states, and will soon be restricted to 55% in
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3 California. VOC is neasured as a w/w % based upon the hair cosnetic
formul ation. As used herein, a volatile organic conpound containing from1l
to 10 carbon atons, which has a vapor pressure of at least 0.1 mm Hg at

" 20C, and is photochenmically active. Water is generally substituted for at 5
| east a portion of the volatile organic conpounds and so has becone a
great'er conponent in hair cosnetic conpositions. Many fixati ves,

parti cul arly st ar chéaliforrda. VO is oreparadizs @ wiiwt% based eponithe Hainaesmeliey ar e not
fully soluble, resulti n% in starch precjpitates which ma aer osol

I
val ves and produce [BBB#2 %’blAayseHQE’Piﬂ'@tWE@.°’$ﬂ?i°t°ﬂ@9°,““dn°ﬁ?f§i”igﬁf§?€ﬁ 10
fixatives are al so lo%%ﬂémsermhg&%%% H-Eofa?\éﬁ&%iﬁﬁrﬁ'%ﬁt it has now
y der

been di scovered that noni oni caf Ivati zed starches are useful in
aerosol hair cosnet p®CCamEmOshoothemBallattive.| Witeni§ hétlefaliycsubstigRd ifce aconpounds i n
that they provide a clear solution with a | ow viscosity, good spray

aest hetics, inprdvelgastarriodion of theowplatile grgesic compdungs e $o hegtbecome® operties. 15

The present invention ti s di regt ﬁd to low volatile organi c conpound aer osol
hair cosmetic conmpod TR SATPRAT LRACBHTEP FPRBHB i cal |y derivati zed,

particularly propylene Opid)xahes, padibiianf Starcrivh, A iRk@mpatibid W WadHioNi cal 1y
derivatized starch may be further hydrolyzed, particularly enzymatically

hydrol yzed by at | etettheyae notridlp saubieyresilting in stardipredipiates whivh m@@clog noni oni cal |y

derivatized starch nmay be ionical lg% nodi fi ed, Part i cul'arI%\; bré_uoctenyl
succi ni ¢ .anhydri de PERSR)valvessnd produce AQOrSpey @patletiGs s FUtGe Mamk #ardtyy ant ageous i n

that they. provids anahesler o hdonBaiih Wih robddh SS5RSIYY nNFu00d P 2y

characteristics. Further, the resultant conposition provides a clear film
whi ch is not tacky, béensdisgoweedhthbtdnonipnically iprvatized sBiiches latenusdfut yn r esi st ance.
The present hair cosnetic conposition contains b¥ wei ght from about 0.5 to
about 15% of the i n3%esst haiiicasreatic camngsitions Wil low velakile,erganic ogmpgunds

in that they provide a clear solution with a low viscosity, good spray
aesthetics, improved humidity resistance, and good fixative properties.

15 The present invention is directed to low volatile organic
compound aerosél hair cosmetic compositions which contain nonionically
derivatized, particularly propylene oxide derivatized, starches. The
nonionically derivatized starch may be further hydrolyzed, particularly
enzymatically hydrolyzed by at least one endo-enzyme. In addition, the

20  nonionically derivatized starch may be ionically modified, particularly by
octenyl succinic anhydride (OSA). Use of such starches is novel and
advantageous in that they provide a clear solution with a low viscosity,
and good spray characteristics. Further, the resultant éomposition
provides a clear film which is not tacky, has good hold, and improved

25  humidity resistance.

The present hair cosméﬁc composition contains by weight from

about 0.5 to about 15% of the instant starch, from about 5 to about 55%
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of a:propellant, fromzero to about 50% of a solvent, and sufficient water
to bring the conposition up to 100% An object of this inventionis to
provide a novel hair cesnetic conposition which contains nonionically
derivatized starches and |low 5 vol ati | e organi c.conpounds. Anot her object
of this invention is to provide a novel hair cosnetic conposition which
contains nonionically derivatized starches whi ch have been hydrol yzed.
Still anot her .obj ect of@fprapelast, frony ene focholt §0% of gsolyentdand auffidanewatérai r 10
cosnetic conpositionto i ch contajns starches which have been derivatized
with propyl ene oxi de3NP RHPPRRAMPRW P IO0R dr ol yzed. Yet another object of

this invention is to providsjeat FUWE inveod isgf)?;gggé g n mg,sja‘{sing& whi ch

cont ai ns starches whi ch have been nonionic erivatized, hydrol yzed, and
i oni cal ly nodi fied. ddmposition which Aofitsing henioniodily eieiivatided tshirched BNERW ON IS tO
provi de a novel hair cosnetic conposition which contains starches which
have been deri vat? zetPaliecwenic WpPP@e® oxi de, enzymatical ly hydrol yzed and

nodi fied with octenyl SUGGHEL G ' . A ], [ r object of this
i nvention is to pr ozi de ;ﬁh@%/rgpgﬁg?/tﬁg @ge%mnégoéh@'%’%; }élo(‘)'%rlg'g'gﬂs?%tﬁ whi ch has

i mproved humidity resirpbsitios @hictsttaRink Aonidhlcally idkbrivhbized Bekcked Whith Ravel OW vol ati | e
organi ¢ conpounds. A yet further object of this invention is to provide a
novel hair cosmetic RESAPEEIEeDLN whi ch contains starch which has been
derivatized and copr ocesssqiﬁiamﬂ; These

p

and other objects of the rese,r‘\a%1 °|£}ér)1‘{t/)é}r/1£hig§'lﬁvew lr‘lriso L%g"%-aaﬁ%ﬁlr Rt to one
skilled in the aud fdosrfticheonipasiion\Wwhich dektaind hrdles Ghnicht havd B&wd exanpl es
bel ow. | derivatized with propylene oxide and enzymatically hydrolyzed.
Yet another object of this invention is to provide a novel hair
cosmetic composition which contains starches which have been
nonionically derfvatized, hydrolyzed, and ionically modified.
15 A further object of this invention is to provide a novel hair
cosmetic composition which contains starches which have been
derivatized with propylene oxide, enzymatically hydrolyzed and modified
with octenyl succinic anhydride. '
A still further object of this invention is to provide a novel hair
20 cosmetic composition which has improved humidity resistance, superior
stability and contains low volatile organic compoundé:
A yet further object of this invention is.to provide a novel hair
cosmetic composition which contains starch which has been derivatized
and coprocessed with polyvinyl pyrrolidone.
25 These and other objects of the present invention will become
apparent to one skilled in the art from the following detailed description

and examples below. '
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5 The present invention is directed to aerosol hair cosnetic conpositions,
i.e., hair sprays, which contain nonionically derivatized starches,

" particularly propyl ene oxide derivatized starches, in a low or no volatile
organi c conpound (hereinafter VOC) solution, particularly less 5 t han 55%
VOC, nost particularly |less than 35% VOC, by weight of the hair setting
conposition. The starch may be additionally hydrolyzed, particularly
enzymatical | y hydrol yzedThe Praaenhe!wentl@mes Mh‘OWB'eh%ﬂ?ﬁ'ﬂ% usi ng ionic

substituents.. Use of such starcghes a n that they
provi de a clear sol GRTRSRIRRP 5 Chafr pra\yn SCOSI rﬁgx'?ca[r“ygg%go edspray

characteristics. Fu{a;ch&rpantchmyrm%ﬂeaﬂae egmaasd dtdréhias, [ Ow@eho & clear film
which is not tacky and good curl retention. The hair cosnetic conposition

of the instant i nvemnolatignorganict compennd (marmew‘@afsro@m pastiylethuless of a

noni oni cal Iy deri va rch | a bout to about 15%
starch, nore par Eﬂﬁ?’%%& l?g'ﬁ‘fu agy {egs &.gﬁ'ag‘}ég%ab 1"()%“&’/{10\% ght from
about 5 to about 55?{% Qémng ?&ﬁbr{ afthe sﬁ@ﬁ%a?%%dhuﬂonﬁlfy%ﬁb@é&t 5 to about
40% from zero to about % of a solvent, particularly fromabout 5 to
about 35% by wei ght particutirly ehfymeiicaliyt hmseedtoFthherngwet stercic gngyobe t i on to 100%
Al'l starches and flours (hereinafter "starch’ % are suitable for use 20

herein and may be déPf"Wd‘sF‘Pd‘?ﬂcaﬁ?Qs“H‘ﬁ?'Fvé’s%BU R staghes B0l 8% ch or 1 our
as used herein, is ?Waantgéeoh ln'tl'?'atghbfﬂl‘awbéqa@@ér%ﬁh 3%‘"@% 15 vib@Blye are starches

and flours derived froma plant al ned by standard breedi ng techni ques
i ncl udi ng Crosebr esdlighsli, spréy aliedctadsits. orFurtherntherraswant compasitibor nat i on or
any ot her method of gene or chronpbsone engineerin to include

variations thereof . PloMdefeg] i which iz pet frckiang pesd "G’é?tmed froma plant
grown fromartificial mubatipns aRdovaldt btSndtdht hifiARSMGnaEer | C

fixative effective amount of a nonionically derivatized starch, particularly

from about 0.5 to about 15% starch, more particularly from about 2 to

15 about 10% by weight, from about 5 to about 55% .of a propellant,

particularly from about 5 to about 40%, from zero to about 50% of a

solvent, particularly from about 5 to about 35% by weight; and sufficient
water to bring the composition to 100%.

All starches and flours (hereinafter “starch”) are suitable for use

20  herein and may be derived from any native source. A native starch or

flour as used herein, is one as it is found in nature. Also suitable are

starches and flours derived from a plant obtained by standard breeding

techniques including  crossbreeding, translc-:cation, inversion,

transforfnation or any other method of gene or chromosqme engineering

25  to include variations thereof. In addition, starch or flours derived frém a

plant grown from artificial mutations and variations of the above- generic

v
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6 conposition which may be produced by known standard nethods of nutation
breeding are also suitable herein. Typical sources for the starches and
flours are cereals,. tubers, roots, |legunmes and fruits. The native source
can be corn, pea, potato, sweet 5 potate, banana, barley, wheat, rice,
sago, amaranth, tapioca, arrow oot, canna, sorghum and waxy or high

anyl ose varieties thereof. As used herein, the term"waxy" 1is intended to
i nclude a starch or d‘ohmsmorcwn"crahay Ibg prdduded iyt knawar® Wlandahd/mbiodsesfg ht

anmyl opectin and the term"hig | ose"” is intended to include a starch or
flour containing at Mualieq bragsing %%‘B‘?”wrﬂ%t 10 anylose. The starch is

first nonionically ?@Fgg&l §qorq§%]E\?rﬁﬁég a%ﬁtﬂgtf %mﬁetug%%%s conpati bl e.

W th the system particul ar e sol vent ant. Met hods

of noni oni ¢ deri vat iiggane® Bndfuts. WiHel nalivie @dtircd eantblaecoﬁr peappslatoiawedte found for
exanple in Starch Chem stry and Technol ogy, 2nd 15 ed., Edited by
VWi stler, et al.,5 Adelatonbanars, bajley, wheat, Oqugam@mgmy%Pﬂqmﬂf i ed

St ar ches: Propert i es_and r zbur Q. B. Pres Inc.,, Florida,
(1986). Noni oni c reagent §°L'J?§WE'I ﬂ‘?ﬂwa%ﬂﬁﬁ%%"yﬁﬁ? Ve t'@ecﬂe"?o“\%f‘?ﬂl ene oxi des
such as ethyl ene OXindRin, hé RRYWaKLis Midnbd to RélGke dletaych AN ueshtEiRing #Cet i ¢ 20
anhydride, and butyl ketene dimer. Particularly suitable nonionic reagents

are the al kyl ene oxH%Pe*saboms% leaWQIth:ahmPWnpn@pylme"holxmﬂose"rhe noni oni c
reagent is added in a t of fromabout 1 t tlcularlyfrom
about 5 to 25% rmré F‘{mg‘gl’dgﬁs\?@% %%‘ﬁ?'"gftgai % Beyeighty anpl e, the
starch may be defj vVainjyiesl using propyl ene 25 oxi de as follows. An aqueous
starch slurry containing fromabout 5 to about 40% particularly 30 to 40%
solids is prepared. FromThdsiarth i2@rst ronialicaily deBiddizeuiasing an esedr ethersul f at e based
on the wei ght of the starch is

which is compatible with the system, particularly with the solvent and the

propellant. Methods of nonionic derivatization are well known in the art

- and may be found for example in Starch Chemistry and Technology, 2nd
15  ed., Edited by Whistler, et al., Academic Press, inc., Orlando (1984) or

Modified Starches: Properties and Uses, Wurzburg, O.B., CRC Press,
Inc., Florida, (1986).
Nonionic reagents include, but are not limited to alkylene oxides
such as ethylene oxide, propylene oxide, and butylene oxide, acetic
20  anhydride, and butyl ketene dimer. Particularly suitable nonionic reagents
are the alkylene oxides, more particularly propylené oxide. The nonionic
reagent is added in an amount of from about 1 to 50%, particularly from
about 5 to 25%, more particularly from about 7.5 to 18%.
For example, the starch may be derivatized using propylené
25 oxide as follows. An aqueous starch slurry containing from about 5 to
about 40%, particularly 30 to 40%, solids is prepared. From about 20 to

about 30% percent sodium sulfate based on the weight of the starch is
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7 added. The pHis then adjusted to about 11 to about 13 by addition of a
~ 3% sodi um hydroxi de solution in an anount. of from about 40 to about 60%
~based upon the wei ght of the starch. The desired amount’ of propyl ene oxide
i s added. The tenperature is brought to the range of 5 about 35 to
50[err]C, particularly about 40[err]C, and the process is allowed to
-continue for -about 18 to about 24 hours. The -starch'is generally at |east
partially gel ati ni zedded| Thecnbhis thes adjusteddo abwutsd taghootm3l by @tidiipnehaynat i cal | y,
the gelatinization iis conventional |y conduct eder i or to _conversion.

Gel ati ni zati on may B& S9HiBMyiroxdesglutio;ip gn amount of from- bt 40U 3R wn  in the
art, particularly sgg\?rga%?gg‘jonqhe WL dPaikd kil ahy dbfrba GRRBH Y. and then

converted (hydrolyze conversion is Inportant 1f a reduced npl ecul ar
wei ght starch and aprogylane eside isSsrioad. t TheGémperaturs tscbraightdo thetrargge odr di sper si on
I s desired, such as when the starch is to be used in a hair spray. The

conversion may bé a@ewhpA toSAEs Patjcularly/abpat 40°Grand e PropRsSS dllewedie art, such as
by enzynes, acid, dextrinizati - 0x. or oxidation, particularly by
enzymes. |f conversi"gh 1 °rc?§?’i’6ls‘agc‘f’3€§'g?sﬂ?§{s‘aci d or oxidation methods, then
it may be done prior to e sthdns genbray\cRichst pdriislylgehdtinitdd® Ifebiveisidn The
enzymati c hydrolysis of the starch is carried out using techniques 20

known in the art. Asytodragemplishedccaaymaticaily,dire gefatinizatigmie Sonvientionally t 0 degr ade
starch may be used, cgarticu_l arg%/_‘ endo-enzynes. Enzxérres useful in the

present appl i cati on PIHFRARECT R ERTVELTiRN- (festatfizagion rpay be @QP'EWI“&'E%,
[err]-anyl ase, ngl tQE&?[ﬁEﬁrﬁqneQiﬂdﬁﬁ’%@%ﬁ; pﬂ’?ﬂu'aw A8 Coookifl, Lhdré!l arl y

[err]-anyl ase and pul’l ul anase. The amount enzyme used 1s dependent upon
the enzyne 25 sour particuiady jatdobking gnd tien Senvertdddmyidmlyzedy €The canversbine anount of

hydrol ysis desired. Typically, the enzP/rre,i s used in an anmount of from
about 0.01 to about isimeaiantifgrequced molecyiar weight siareh and@ reducedyissostty, by wei ght

of the starch. - of the starch solution or dispersion is desired, such as when the starch is
to be used in a hair spray: The conversion may be accomplished by any
15 method known in the art, such as by enzyrﬁes, acid, dextriﬁization, man-
ox, or oxidation, particularly by enzymes. If conversion is conducted
using acid or oxidation methods, then it may be done prior to or after
derivatization of the starch. '
The enzymatic hydrolysis of the starch is carried out using techniques
20  known in the art. Any'enzyme or combination of enzymes, known to degrade
starch may be used, particularly endo-enzymes. .Enzymes useful in the
present application include, but are not iimited to, a-amylase, B-amylase,
maltogenase, glucoamylase, pullulanase, particulaly a-amylase and
" pullulanase. The amount of enzyme used is dependent upon the enzyme
25  source and activity, base material used, and the amount of hydrolysis desired.
Typically, the enzyme is used in an amount of from about 0.01 to about 1.0%,

particutarly from about 0.01 to 0.3%, by weight of the starch.

7
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8 The optinum paranmeters for enzyme activity will vary depending upon the
enzynme used. The rate of enzynme degradati.on depends upon factors known in
the art, including the enzyne concentratian, substrate concentration, pH,
“tenperature, ‘the presence or absencé of inhibitors, and 5 "the degree and
type of nodification. These paraneters nay be adjusted to optimze the
-digestion rate of the starch base. Generally the enzyne treatnent is
carried out in an aqueousTheroptimirh @aredieters forr gnzymte actiwty awilc vans dépeddind evel of
about 10 to about 40% depending upon the base starch being treated. A

_solids level of frontemdiit ewyme Ysessofhpyate §f enzyme deqradelion 4PPefge 8 from -
about 18 to 25% noregpart i eyl éﬂé%“bin%ih@ Jngﬁ‘.‘r?lng@%%ggﬂogn%%bon. In the

alternative, the process nay utilize an enhzyne I zed on a solid
support. Typically, esresvatiof] §H Inperturd thearesered opaliserite of Ribiolsglrest sol i ds
content feasible without reducing reaction rates in order to facilitate any
15 desired subséquéstdegresanddypgiof medification These parproniers manbe gdiusted ton r at es

may be reduced by high. solid ontent._as_agitation becones difficult or
i neffective and the g&ﬁ"r’%ﬁ“c??%%’@??%& mﬁé%rg&ré%se'rmre difficult to handle. The

pH and tenperature of thegglekilly e eRfjeCtrelthedtdis (earti odt On lah Qbedes f f ecti ve
enzyne hydrol ysis. These paraneters are dependent upon the 20 enzyne to

be used and are knowhufferedisiyey atra star¢hrsolils frvelof aboyt t0cprpleaubdQiy. dependindhout 22 to -
about 65[err]Cis used rticularly frgma UYF? to _ab % gé‘{serr]c In '
general, the pHis aafﬂﬁg’ﬁ%ﬁwg“ﬁ : ﬁ&gﬁﬁ%_ 35’9’5,“'%’3? PEErS 1y from
about 4.0 to aboup 6 phhiculdy Ukl RATHBLA Y6 259 MR dalcdidiPushl, in emstiRner al . the
enzynme reaction will take Tfromabout 0,5 to about 24 25 hour s,
particul arly about O0ingertion. divthe bitethativethes proceisemay utiizech entyemerimmadiizean i s
dependent upon the t y'[‘i)e of starch used, the anount of enzyne used, and the
on a solid support. ‘
Typically, enzyme digestion is carmried out at the highest solids
content feasible without reducing reaction rates in order to facilitate any
15  desired subsequent drying of the starch c_omposition. Reaction rates may be
reduced by high solids content as agitation becomes difficult or ineffective
and the starch dispersion becomes more difficult to handle.
The pH and temperature of the slurry should be adjusted to provide
effective enzyme hydrolysis. These parameters are dependent upon the
20  enzyme to be used and are known in the art. In general, a temperature of
about 22 to about 65°C is used, particularly from about 50 to about 62°C. In
general, the pH is adjusted to about 3.5 to about 7.5, particuiarly from about
4.0 to about 6.0, using techniques known in the art.
in general, the enzyme reaction will take from about 0.5 to about 24
25  hours, particulariy about 0.5 to about 4 hours. The time of the reaction is

dependent upon the type of starch used, the amount of enzyme used, and the

reaction parameters of solids percent, pH, and temperature.
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reacti on paraneters of solids percent, pH and tenperature. 9 The enzynme
degradation is then term nated by any techni qgue known in the art such as
.-acid or base deactivation, heat deactivation, ion exchange, and sol vent
extraction. For exanple, acid deactivation may be acconplished by adjusting
the pHto lower than 2.0 for at |least 30 m nutes or heat 5 deactivation
may be acconplished by raising the tenperature to about 85 to about 95C and
mai ntaining it at that tdhpenzyneidegrafiation isitheh demrsihatathyldny eéhniuenkrioes to ful |y
deactivate the enzyne Hgat deactivation is not suitable if a granul ar
product is desired a%"PRa syh2p agidorbesedegetiyation, heat deactivptions ip.exchangave wi | | .
general |y al so gel atdngi ar ; - le: reaction is
continued until the dé'???‘?ﬂ‘t%“g‘;&f |%xgﬁﬁ'?c%%egaﬁtg?j%gﬁ’ta%gppg%éﬁdg%g%roper spray
characteristics, partyisiustihglthe pio ta lowes tas 20/ fobfat feainsoaknutes ér héat about 80

seconds, nore particul a_rI%H];rom about 10 to about 60 seconds, neasured at
19% w w sol i d corcerfepdyatonmay be agepmplishen ey raising the teapereurg toehenidfiSitel f unnel

met hod. The resul t anjy,R oY mdii¥ni i zed by a

dext rose equi val ent (CE,)E) ogﬁ%rom% §€§H§9{}§5r§éoga?raﬁlgﬁg%§§tgé mé{‘u{\%/sét er

fluidity of from abaotulcdattioatdifle efzymecHear tsatibtioh ¥ nobuitsbieath Hanlk N, i S

defined by the follow E%_progedure. The starch dispersion to be tested is

adj usted to 19% (w \RfoHE S desiter Bs/ theclfepty necesery de degtivater thayenzymeuwit of t he

di spersion is 20 e 2lerr] C. A total of 100 ml of the starch
R el Bl

di spersion:i-s neasure cylinder. It is then poured into a

cal i brated funnefo while uad Eveisidn @86 & Qorth@aunti i Sark s Gamcidhy T8I | anmount
is allowed to flowinto the graduate to renove any trapped air and the

bal ance i s poured béiegradediaprovide pfoperseray ciatactetsticad particalerlydy & visebeity of N t hen
[ he f 2 h fl [ h

:c Exﬁglt e\?\/nio?/:r t Leesa"*ﬁ%ﬁlgalb?uz9}%%ﬁytt§gasgco%ds?mgr%%ta iguﬁa?ly ggn? \é\{m{xt 100t\év )abclou;]t o the
' 60 seconds, measured at 19% w/w solid concentration at room temperature

using a standard funnel method. The resultant product may be further
15 characterized by a dextrose equivalent (DE) of from about 2 to about 40
and/or a water fluidity of from about 60 to 80.

Funnel viscosity, as used herein, is defined by the following
procedure. The starch dispersion to be tested is adjusted to 19% (wiw)
measured by 'refractometer. The temperature of the dispersion is

20  controlied at 22°C. A total of 100 mi of the starch dispersion is measured
into a graduated cylinder. It is then poured into a calibrated funnel while
using a finger to close the orifice. A small amount is allowed to flow into
the graduate to remove any trapped air and the balance is poured back
into the funnel. The graduated cylinder in then inverted over the funnel so

25 that the contents draw (flow) into the funnel while the sample is running.
Using a timer, the time required for the 100 ml sample to flow through the

apex of the funnel is recorded. 1

//
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Using a tiner, the tinme required for the 100 m sanple to flow through the
apex of the funnel is recorded. 10 The gl ass portion of the funnel is a
.standard 58[err], thick-wall, resistance glass funnel whose top dianeter is
about 9 to about 10 cmwith the inside dianeter of the stem being about
0.381 cm The glass stemof ‘the funnel is cut to an approxi mate | ength of
"2.86 cmfromthe 5 apex, carefully fire-polished, and refitted with a

| ong stainless steel tipThatdlash poornblote filnggs @nstangard S, tthickawallout si de

di anmeter of about 0.9525 cm he i terior dianeter the steel tipis
about - 0. 5952 cm at & 'Eﬁ?p?@ssg'ﬂ %spéoq g'a'ﬁ‘?'?'a\%ﬂbé’ﬂt ﬂ? it @I Qs stem and

about 0.4445 cm at wmmewsma%aadofmeté?erﬁ g’éb‘é&trd:ﬁ‘i cRAN The glale Wi dt h
occurring at about 2.54 cmfromthe 10 The steel tip is attached to

t he gl ass funnel by stem®fthe dinnel isTek kooan apubamatﬂlamgﬁwﬂaéﬁ chdromehe brated so as
to allow 100 nl of water toygo t hrou i X seconds, usi %,the above

procedure. Final Py apexcacghilly Sre-nolied, "‘f E?ﬁﬁ“’t‘,’awiﬁhf lDagypipipless, stesl fher
ani oni cal l'y, cati oniygied i ¥nout¥, ezdﬂlﬁﬁg%thgﬁ'buﬁéﬂeld)émeﬁl?&gﬁagﬁgﬁsf chcation

techni ques are known 15 iIn e art an foun or exanple, in
Starch Chem stry andhe‘l‘menliundnhmgyr,of&adteedp;s Mtnswzh:yn aflfieappeziend et al .
Academ c Press, Inc Olando (1984) or Modified Starches: Propertles and
Uses. V\ﬂrzburg, Q. BWhergjacattzshed 1o the gigss ste|agd pboyt 04445 gm)at thaqutfioy ¢

nodi fication may beag gmljgmgn R ¥hediAdin B&gﬁg@& 00 YR4 IR n%ﬂm thd he art, such

as al kenyl succinic an | norgani c hates, sul fates,

phosphonat es, subf omdsesrhe @l tisie ditachad tehie@rasamﬁﬂelwraémslafﬂdi&rt icularly
sui tabl e ani oni c reagents are al kyenyl. succi ni ¢ anhydri des and sodi um

chl oroacetic aci ds, r@eﬁwﬂ%'i%“bﬁ*qd@éﬂ"ém1°§Ul‘:€‘"ﬁ1¢b‘°&ﬂﬁ‘[ﬂ§9‘? de.
Modi fication of st agncsgsgcs ndsqjsggh\ggywegr%ge%u@.l c anhydri de may be

Finally, the starch may be ionically modified, either anionically,
cationically, ot 2witterionically. St-arch modification techniques are known
15 in the art and may be found, for example, in Starch Chemistry and
Technology, 2nd ed., Edited by Whistler, et al., Academic Press, Inc.,
Orlando (1984) or Medified Starches: P .rti nd_Uses, Wurzburg,
0.B., CRC Press, Inc., Florida, (1986).
Anionic modification may be accomplished by any reagent known in
20 the én, such as alkenyl succinic anhydrides, inorganic phosphates, sulfates,
phosphonates, sulfonates, and sodium chloroacetic acids. Particularly
suitable anionic reagents are alkyenyl succinic 'anhydrides and sodium
chloroacetic acids, more particularly octenyl succinic anhydride.
Modification of starch using octenyl succinic anhydride may be
25  accomplished by reacting the selected starch with sufficient octenyi
succinic anhydride reagent such that thé resulting starch is sufficiently

soluble or dispersible in the water or water solvent delivery system. In

10
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25 _acconplished by reacting the selected starch with sufficient octenyl
succini ¢ anhydride reagent such that the resulting starch is sufficiently
“sol ubl e or di spersible in the water or water solvent delivery system In

11 particular, the starch witl be nodified to have a degree of substitution
from about O. 2 to about 3.0, preferably fromabout 0.3 to about 1.6. The
degree of substitution (DS) is used herein to describe the nunber of ester
substituted groups [perticutenycktancsl witbesmedified to hayk atdbgreesdf subsfiutionfrercul e. 5

Cationic nodification nust be to a | ow degree of substltug §_n, parti cul arIy
| ess than about 0.3 38eHhiOZalr hpw %P'e@m?'vg{%mwg&%? 2o, 18- 0P oni ¢

modi 11 0at i on Y be GEOMRlBIRH Y ARk HoRAAF BlackBBuhBer bRt t 1 nCl Ui g

t hose containing amn I m no ni-um s on| um or osphoni um gr oups.
Such cationic deri vatnbsmaﬁdgraﬁﬂstpd&nhwﬁﬁmcdsenmtdnméstagmmoléﬁle cont ai ni ng groups

conprising primary, secondary, tertiary and quaternary am nes and sul fonium
and phosphoni um gr oups aCrlionT SRodiRRtian, JRsk B Hera dawh deards; of syhstitution.ny ages .

Cat ont o ol 1102l | Qe ) et 4ot £ ok af o0 frafil a2 o’ um

etherification of starc cal prep ment with

3-chl or o- 2- hydr oxyprcetbyﬁctrﬁoum&way e aEEsMplisied by BlyQédgeift known in he altS
di et hyl am noet hyl chloride, epoxypropyl trimethylamonium chloride, 3-
chl or o- 2- hydr oxy pr ofydudingrethpsel m@wlanmwmmmamoowmdesulf@wm 4o0rchl or o- 2-

butenyl trimethyl a chl ori de cat | be
acconpl i shed usi ng é’ﬁ P"é‘é\'ﬂ‘eﬂ?‘?s EH‘%\/&? °"'° "‘?a Vgs'gg?e °s§u“(':' "'"3 gheh

N- (2- chl or oet hy! jo %ema.h.m BrolisSdorpiid m»,,d cSORBAN QMiay B Guahtry

2- chl or oet hyl am nodi propi onic acid ( In general, the degree of
noni oni ¢ deri vat i zatamines esisufonigmend bhowogumamms aithebed thigughsitber eteri s not

lonically nodified topaer;te lﬁkr;géshe ésag

ionic modlgcatlon partlcularly tertiary amino or

quaternary ammonium etherification of starch, typically prepared by treatment

with  3-chloro-2-hydroxypropyltrimethyl ammonium  chloride , 2-

15  diethylaminoethyl chloride, epoxypropyl trimethylammonium chloride, 3-

' chloro-2-hydroxypropyldimethyl dodecyl ammonium chloride, and 4-chloro-2-
butenyltrimethylammonium chioride.

Zwitterionic modification may be accomplished using any
reagents known in the art, such as N-(2-chloroethyl)-

20  iminobis(methylene)diphosphonic acid and 2-chioroethylaminodipropionic
acid (CEPA). '

In general, the degree of nonionic derivatization desired will be
greater when the. starch is not ionically modified than when the starch is
ionically modified. _

25 Optionally, the starch r_nay then be neutralized by raising the pH
of the solution to from about 5 to about 9. This may be done by any

_method known in the art, particularly by the addition of amino methyl

11
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lonically nodified. 25 Optionally, the starch may then be
neutralized by raising the pH of the solution to fromabout 5 to about 9.
This may be done by any nethod known in the art, particularly by the

addi ti on of am no nethyl 12 propanol sodi um hydroxi de, potassium

hydr oxi de, or other bases know in the art. The starch solution is generally
filtered to renbve inpurities, particularly fragnmented starch. Filtration
may be acconpl i shed Rigpanghgodim hydroxidenpatassiumk hydwxide or pther bases kngmaint i cul arl y by
filtration through ou_lat maceous earth. The starch may be used as a sol ution
or may be recovered '"*bowder ed form by conventional techniques, such as

drum drying or spray-dryiTRg starkf solution is ggﬂ?ﬁy%b?ﬂmﬁ%%&iﬁ@%y further be
bl ended or coprocessed with other fixative or conditioning polymers. Such

pol ymer may be sel ectagiguldrly diagmentedrstarch. Kfitpatinn may bé eccamplishesilhyhangs vi nyl

acet at e/ cr ot onat ess/vi%g,l q%odecanoate .copol {%r'er )

octyl acryl ani de/ acr PRPIRE HONM In Kiart particyary by filatien troughigtomasesuser . vi ny|
acetate/ crotonates, ga@ghyvinyl pyrrolidone (PVP), 15

pol yvi nyl pyrrol i done/vi nyl acetate copol ynmer, PVP acryl ates copol yner,
vinyl acetate/crotonic Thastardh mayipé usefdra [arsoluticht i@ may be accoydradti ieS/ acr yl am de,
acryl ates/octyl acryl am de, acryl ates copol yner, acryl ates/ hydroxyacryl ates

copol ymer, and al ky|PoWdarest formp, by RInXeGioRsl| taebniANeS e BYSE raSnATHBRInG MRy dr i de,
opol y yIFe ! ! y
di gl ycol / cycl ohexargf,gy,gg;n@anol /1 sopht hal at es/ sul f oi sopht hal at es
copol yner, 20 Vi ny acefate/butyl nmaleate and isobonyl -acrylate
copol yner, vi nyl ®apr ol acmermbifiddcktaent gy furthed ®8 toitied GFedoprasdsdedaiah,
vinyl acetate/al kyl mal eate hal f ester/N-substituted acryl am de terpol yners,
vi nyl other fixative or conditioning polymers. Such polymer may be selected from
polymers known in the art, such as vinyl acetate/crotonates/vinyl
neodecanoate. copolymer, octylacrylamide/acrylates/butylaminoethyl
methacrylate copolymer, vinyl acetate/crotonates, polyvinylpyrrolidone (PVP),

15 polyvinyipyrrolidone/vinyl acetate copolymer, PVP acrylates copolymer, vinyl
acetate/crotonic acid/vinyl proprionate, acrylates/acrylamide,
acrylates/octylacrylamide, acrylétes copolymer, acrylates/hydroxyacrylates
copolymer, and alkyl esters of polyvinyimethylether/maleic anhydride,
diglycol/ cyclohexanedimethanol/ isophthalates/sulfoisophthalates copolymer,

20  vinyl acetaté/butyl maleate and isobornyl acrylate copolymer,
vinylcaprolactafanVPIdimethylaminoethyl methacrylate, vinyl
acetate/alkyimaleate half ester/N-substituted acrylamide terpolymers, vinyl
caprolactam/ vinylpyrrolidone/ methacryloamidopropyl trimethylammonium
chloride terpolymer, methacrylates/acrylates copolymer/amine  salt,

25  polyvinylcaprolactam, polyurethanes, polyquaternium-4, polyquaternium-10,

polyquaternium-11, polyquaternium-46, hydroxypropyl guar, hydroxypropyl

guar  hydroxypropyl trimmonium :chloride, polyvinyl formamide,

12
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caprol actani vinyl pyrrolidone/ methacryl oam dopropyl trinmethylamoni um
~chloride terpolyner, nethacrylates/acrylates copolyner/amne salt, 25
pol yvi nyl caprel actam pol yur et hanes, pol yquatem um 4, pol yquatem um 10,

pol yquat emi unmr 11, pol yquat er ni um 46, hydroxypropyl guar, hydroxypropyl guar
hydr oxypropyl trinmmonium chloride, polyvinyl formam de, 13 |
pol yquat em um 7, and hydroxypropyl trinmmoniumchloride guar particularly
pol yvi nyl pyrrol i dongalyqiaeraion7 oarsishydivkypropyt diingrhonimndchioride gual partisularly he pol yner
is dissolved in water. The nndified starch is then slurried into the

di spersed 5  pol ymePo¥{RY PYFRdoRe.r ry i s processed. Processing includes

cooki ng and drying, parti dodssl B ﬁﬁg}(ia&gﬂgn iytaF, b Bdis and i ncl udes
t he nethods di sclosed in %u . Pat entL s. b, 149?0 99:’ 4,6%, , 85?; 5,188, 674

and 5, 571, 552 i ncor pdissaivedin vetere iThe igdified kiarch isdien sflified idolthewdispgrsely st em | n nost

cases will be a blend of water and 10 one or nore volatile organic
conpounds acting #s BWMesARdthe Y i§ pigeasedy f Pragsssing rclutes FookiRY Aidesent 1 n an

anount of from zero B’?'P%Eﬂﬁhg'm&%et B&fk["bcésﬁhg%g% %?if?dpé?tbq}l&udés tel,%habout 35% by

wei ght of the conposi ver, | € to prepar air cosnetic
conposi tions cont ai NmegodshiRcipse@ FLUIS. Pitéit MBS $,149)79004,240,861&5,188674very system
conprises primarily 15 wat er or even essentially no solvent. Typically,
the organi c sol vent &#d38.57h852inqopareted hereip hytefe(enes: ei n defi ned as an al cohol

having from1 to 7 car bonm%tsdgﬁ\rlg%i,sygﬁ Fnin?o%l %rsé ‘EF%“‘E@ of“g;epg%ol . pr opano! ,

| sopropanol, or butanol. e are ace ers, and ketones,

particul arly di maphoyywer msrnelafhe ergaiedompsunds’diting as solventsA TRé @hstint ant i s added
to fornulate the aerosol hair cosnetic conposition. Propellants useful in

t he i nstant inventi opf $aventuwiik be |preserd incan amount of from zero to about 50%,
particularly frbm about 5 to about 35% by weight of the composition.
However, it is possible to prepare hair cosmetic compositions containing
the present starches in which the delivery system comprises primarily

15  water or even essentially no solvent. | "

Typically, the organic solvent will be a lower alcohol (herein
defined as an alcohol having from 1 to 7 carbon atoms), particularly
methanol, ethanoL propanol, isopropanol, or butanol. Also suitable are -
acetals, esters, and ketones, particularly dimethoxymethane and acetone.

20 , A propeilant is added to formulate the aerosol hair cosmetic
composition. Propellants useful in ?h_e instant invention include, but are
not iimited to, ethers, such as dimethyl ether; one or more lower boiling
hydrocarbons such as C,-C; straight and branched chain hydrocarbons,
for example, propane, butane, and isobutane; halogenated hydrocarbons,

25  such as, hydrofluorocarbons, for example, 1,1-difluoroethane and 1,1,1,2-
tetrafluoroethane, present as a liquefied gas; and the com'pressed gases,

for example, nitrogen, air and carbon dioxide.
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not limted to, ethers, such as dinethyl ether; one or nore | ower boiling
hydrocarbons such as Cerr]-Clerr] straight and branched chain

_hydr.ecar bons, for exanple, propane, butane, and isobutane; hal ogenated
hydr ocar bons, 25 such as, hydrofl Uorocarbons, for exanple,

1, 1-di fl uoroethane and 1, 1,1,2- tetrafl uoroethane, present as a |liquefied
gas; and the conpressed gases, for exanple, nitrogen, air and carbon

di oxi de. 14 The anounThecimopntobrrbdeliant used Bidhd hairichameliag¢ompesitionet i c

conpositions of this_invention may vary from abo 5 to about 55%
particularly from afbHis meg" 2pYh %-%%wt %&1 %ﬂ't‘t%?"f P‘H‘g‘"ﬁ& gP:I°"l:osmat ic
composi tion. |t_shouhgy 83 akedos B welfior AR cBindRS Liriibbiorar VOl at i | €
organic 5 conpounds. However, the em ssion of hal ogenated hydrocarbons

such as hydr of | uor ochsulio be , noted dthth ¢heC etrve papeliantyases vaiatie ngani@t this tinme

subject to environnental regul ations; therefore, these conpounds may be
formul ated i nto the SPERunds, Howevep the emissiop qf hejooensied RydrerBhens Y€1 usion in the

total VOC content 1 ' | | Li y al so be
i ncorporated into t%g hﬂ%?ﬂ#mgcﬁ%%}g' gg@nﬁgy ﬂl on%d %‘PQJ{ ?{?g'gdl %vﬂe{sﬁtﬁ}%ﬁ to provide
certain nodi fyi ng prsogjes folefirorintental vegutici3DiRéréfore thesk Behhpdaield maypbeg t hese
additives are plasticizers, such as glycerine, glycol and phthal ate esters;
enmol | i ents, | ubri carftmulatpdiinjechepairsrrays oftys fvention witawtinslugighiiothds ;

fragrances and 15 ol Wisent YV absorbers; dyes and ot her col orants;

thi ckeners; anticorrosion agents; detackifying agents; combing aids and
condi tioni ng agefts; . ant ppfonalicénvaliendl Sdditivi wiay albd Behdeipoiited ftd the er s;

preservatives; foamstabilizers; emulsifiers; and surfactants. Such
addi tives are conmmorily sprey doringsitipns 1of Sissintentias te prqyids icertaimmodifiiomn  her et of or e.
These addi tives 20 @ O GePhioRE tombdbuSl™ ool LSS thso MR Sork © 2CCOTP! TSP
plasticizers, such és glycerine, glycol and phthalate esters; emollients,
jubricants and penetrants, such as lanolin compounds; fragrances and
15 perfumes; UV absorbers; dyes and other colorants; thickeners;
anticorrosion agents; detackifying agents; combing aids and conditioning
agents; antistatic agents; neutmlﬁem; glossifiers; preservatives; foam
stabilizers; emuilsifiers; énd surfactants. Such additives are commonly
used in hair cosmetic compositions known heretofore. These additives
20 are present in sfnall, effective amounts to accomplish their function, and
generally will comprise from about 0.1 to 10% by weight each, and from
about 0.1 to 20% by weight total, based on the weight of the composition.
Thé insltant starch-containing hair care compositions may aiso be
combined with other modified o-r unmodified stérches that provide added
25  functional benefits. For example, formulations with 2-chloroethylamino

dipropionic acid derivatives of potato starch or hydroxypropyl starch

phosphate may be incorporated for thickening or rheclogy modiﬂcatibn in hair

14
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generally will conprise fromabout 0.1 to 10% by wei ght each, and from
about 0.1 to 20%-by weight total, based on the weight of the conposition.
.-The instant starch-containing hair care conpositions may al so be conbi ned
with other nodified or unnodified starches that provide added 25
functional benefits. For exanple, fornulations with 2-chloroethylamn no

di propionic acid derivatives of potato starch or hydroxypropyl starch
phosphat e may be i nciMipgietiaheahdfcaams, End ktemales Guddras tdpivcd Sgryh, BordiskicRat i on i n
hai r 15 styling |l otions and creans, and starches such as tapioca starch,

corn starch, al um nHEWEYLAChRCERY Frechete.r Gofm starch mogBedmay ey wskd iwodi fi ed may
be used in the hair tﬁ@ﬁaﬁc&Q%%éi%%?%eg@etﬁg%Eﬁé&ggpﬁﬂ&as% .rsrino&ﬂerpro?”sde

si | ki er, snmoother fornulations. star ,as used herern,

i nt ended to include foimulbtvos. Modified| stafthbs s @sad heéréli isiitbridd toSicRitE Wiliout
cross-linked starches, acetylated and organically esterified starches,
hydr oxypr opyl at ed® arlBit#liger sxiyertedy sigtches. seressdinkisd | staraesp rrsetylptad eahdand

i norganical ly esterigfj t S i Qni cal | ni oni cal | r
zwitterionically no |4aﬁgac¥§s%%&chﬁe§t,arg%tﬁd%§ tﬁ%"(‘f’i’r?é{a%eg 3Wdhy5‘ﬁ°d‘¥%/ﬂi'y%fﬁded '

succi nat ed star ches.stafutiéd) phaaghdnil SidandEHRRalR eSte/fid® WRrchés, chdniddlyart for
exanple in Mdified Starches: Properties and Uses by Wirzburg. ¥>art icularly

suitabl e nodified staaPealy qrnzwittadeniqalid rmepdified Gitapdhas, cands tsaecinkted , andct eny |
succi nate derivati Ve tﬁ@g 2-c [%Pgro t hyl.am no %h%gﬁi oni ¢ acid derivatives.
st . .
To prepare-the aerosol  hHg, rsuc(‘::'?)és1 ?'Trehe%o Bs PPy starches arg kpayn iy the 5 ¢ he
starch in the wafoer sArforébmpié FOMM I BrobettieR A Ys&by WILHGNY OPti onal
additives may be added. The mixture Is then pressurized wth propell ant
accordi ng to conventfadipddrly stitebld amadifed storgies| inciudi dydroxypropylatedrstaréhes, aer osol
hair cosnetic corrposéictteri‘ P Prtes%uret,s utilized are those conventionally used
to prepare yl succinate derivatives, and 2-chloroethylamino dipropionic acid :
' derivatives.
To prepare the aerosol hair cosmetic composition, a solution of
15  the starch in the water or water/solvent mixture is prepared. Then any
optional additives may be added.
The mixture is then pressurized with propeliant according to
conventional standards known in the art to form the aerosol hair cosmetic
- composition. Pressures utilized are those conventionally used to prepare
20  aerosol sprays.' such as from about 30 psi to about 110 psi.
Hair cosmetic compositions include, but aré not limited to, hair
fixative compositions and styling aids, such as hair sprays and mousses.
One advantage of the instant starch-containing hair care
compositions is that the starches are substantially soluble in water. and
25  compatible with the propellant. This allows a reduced solvent or a
substantially soivént—free comrjbsition to be formulated. Solubility is

important in that the presence of particulate matter (i.e., undissolved

15
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20 -.aerosol sprays, such as from about 30 psi to about 110 psi. Hair
cosneti c conpositions include, but are not limted to, hair fixative
.conpositions and styling aids, such as hair sprays and nousses. One

advant age of the instant starch-containing hair care conpositions is that
the starches are substantially soluble in water and 25 conpatible with
the propellant. This allows a reduced solvent or a substantially

sol vent -free conposistadhh mep clog theovaivel actuatérs, Bidrietinigl withydelieeni opthet ant i n t hat
t he presence of partci r%?ols%tn matter (i.e., undissolved 16 starch) may
clog the val ve actuatore 1 Ne®&*%ring with delivery of the conposition by -
aerosol . Anot her advant a@ﬁoﬂféf‘a&vgﬁiad-ewﬁw@%taﬁt%ﬁﬂﬁb%iﬁ&ﬂsqmatiu%ytapea&f they are of
relatively low viscosity. This helps to elimnate the undésirable |
stickiness 5 and hestiyélnlow viseosityo This helps taseliniinatenthey urciesiabile stickingds  hai r
cosnetic conpositions., A further advantage of the instant hair cosnetic
conpositions is that™ HEVINESS R5eocisted oWith (mank conyentignalh, haie | casmelie huni di t v
(RH), unlike many cepwsdtibranal water-based starch-containing hair cosmetic

conpositions. 10 The present starches may al so be used in skin,
oral, and other hair. car 8 fiszibgl ddeamtage nfsthe mstadt hais cdsbticRidmposRib@AEE, Sun
screens, lip balns, tanning products, oral rinses, antiperspirants,

shanpoos, and condi _t"?abﬁ‘é‘f@.m_ FRMe Bty P enselatve pymidit (R dinfkermasy | ncl ude: 15
amount of " noni oni CaToREr Bl SARR LN 1 tosmetc ool %1 o about
55% of a propel l@nt; The present starches may also be used in skin, oral, and other
. hair care applications, such as iotions, creams, sun screens, lip balms,
tanning products, oral rinses, antiperspirants, shampoos, and

. conditioners.

Particularly suitable embodiments include:

15 1. A hair cosmetic composition comprising:
a) a fixative effective amount of a nonionically derivatized
starch;

b) from about 5 to about 55% of a propellant;

c) up to about 50% of a solvent; and
20 d) water.
2. The composition of 1, wherein the siarch is present in an

amount of from about 0.5 to 15% by weight of the composition.
3. The composition of 1, wherein the starch is present in an
amount of about 2 to 10% by weight of the composition.

25 4, The composition of 1, wherein the starch is a waxy

starch.

16
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c) . up to about 50% of a solvent; and 20 d) wat er. 2. The
conposition of 1, wherein the starch is present in an anount of from about

"0.5 to 15% by wei ght- of the conposition. 3. The conposition of 1,
wherein thé starch is present in an anmpunt of about 2 to 10% by wei ght of

t he conposition. 25 4. The conposition of 1, wherein the starch
IS a waxy starch. 17 5. The conposition of 1, wherein the starch is a

hi gh anyl ose starch. 6. 5. THthecampaositiohichrl, wherkin théestaechnistehbiglst arch i s
noni oni cally derivatized using fromabout 1 to about 50% of a nonionic
nodi fying 5 reagefosestarch. The conposition of 6, wherein the starch is

noni oni cal Iy derivati zedgusi f t ' 0 .., NONi oni ¢
nodi fyi ng reagent. 8. sThenﬁgnc%@gqs?ilp'gﬁ 1(')?'“&{& g%‘éﬁhﬁé{%gnlﬁér ch is

noni onically 10  dekfivatidel Z6iflg B6rh AGouR 116 PN 50% &f @aiositnié modifyinie gr oup
consi sting of al kylene oxide, acetic anhydride, and butyl ketene diner. 9.
The conposition of &% @@Merein the starch is nonionically derivatized using

an al kyl ene oxide. 10. 7The ﬁg@gg&%ﬁ;gﬁguhgeinmggea?gh?slﬁ&%n%l rch is

noni oni cal ly 15 derivatized usin yI ene oxi conposition
of 1, wherein the stgeivalizel usihg! frbh @bodtSs th @B&Ut 25%Idf iaddohivnid idaiyiny zed. 12.

The conposition of 1, wherein the starch is further
reagent,
8. The composition of 1, wherein the starch is nonionically

10  derivatized using a reagent selected from the group consisting of alkylene
oxide, acetic anhydi'ide, and buty! ketene dimer.

9. The composition of 8, wherein the starch is nonionically
derivatized using an alkylene oxide.
10. The composition of 8, wherein the starch is nonionically

15  derivatized using propylene oxide.

11. The corhposition of 1, wherein the starch is further at
least partially hydrolyzed.

12. The composition of 1, wherein the starch is further
anionically or zwitterionically modified.

20 13. The composition of 1, wherein the starch is further
cationicélly modified at a level of less than about 0.03 equivalents per 100
grams starch.

14. The composition of 12, wherein the starch is anionically

modified using a reagent selected from the group consisting of .alkenyl

25 succinic anhydrides, inorga_nic phosphates, sulfates, phosphonates,
sulfonates, and sodium chloroacetic acids.

1
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anionically or zwitterionically nodified. 20 13. The conposition
of 1, wherein the starch is further cationically nodified at a | evel of

l ess than about 0.03 equival ents per 100 grans starch. 14. The
conposition of 12, wherein the starch is anionically nodified using a
reagent sel ected fromthe group consi sting of al kenyl 25 succinic

anhydri des, inorganic phosphates, sulfates, phosphonates, sulfonates, and
sodi um chl oroacetic aci dsl5. T®e Bmposition dfl1d, whaergio thetstapeh ie faniddicallwher ei n t he

starch i s anionicall Y %Dﬁgl f.ied usi ng t he reagent octenyl succinic
anhydride, 16.  The"CHIfpYEIAPYRAGEROHSN sepetvdife starch is

zwi tterionically nodifiedgusi Frﬁe@onf po&kbh 'oF 1%% Eih suréﬂg% b g’iq%%sphoni e

consisting of N-(2- 5 chl oroet hyl") -1 m nobi s( et hyl en .
acid and 2- chingdif@etdsyub aarrireageht [eelegted o the i gibup Icnsistingl floe Ns@IPOSI ti on
of 13, wherein thg ?rch s cationically nodified using a reagent

containing a grou %m'&'"i‘mﬂ'ﬁ(f"ﬁﬁ@e'&?ourﬁ'we??g?%‘h nd%éni n#9 i nno,

amoni um sul f oni umcm TeryelnTeley 1@? 18. The conposition of
17, wherein the starch is cat|0n| cal 'y nodi fied using a reagent sel ected
from t he group consi sting7of 3Jheédnpbgition of 18y ahevety e efich i datidaichlyy armmoni um
chloride, 2-diethyl am noethyl chloride, epoxypropyltrinmethylamonium
chlori de and modified ysipa o "e"ISE‘EtéﬁqS!‘P'E"FQ mwylsalﬁmmirqmr@mr@m de. 15

ey S0 e oo Bt i i, GSBRRE Ty PRI, o0 Ll
from t he group cemsi stingsof Thewbmpaskih ot B wheriPRatB&A wdavdmeagodecanoat e
modified using a reagent selected from the group consnstmg of 3-chloro-2-
hydroxypropyltrimethly ammonium chioride , 2-diethylaminoethyl chloride,
epoxypfopyltrimethylammonium _ chloride and 4-chioro-2-
butenyltrimethylammonium chioride.
15 19. The composition of 1, further comprising a fixative or
conditioning polymer.
20. The composition of 1, further comprising a polymer selected
from the group consisting of vinyl acetate/crotonates/vinyl neodecanoate
copolymer,  octylacrylamide/acrylates/butylaminoethyl meth:;acrylate
20  copolymer, vinyl acetate/crotonates, polyvinylpyrrolidone (PVP),
polyvinyipyrrolidone/vinyl acetate copolymer, PVP acrylates copolymer,
vinyl acetate/crotonic acidivinyl proprionate, acrylates/acrylamide,
acrylates/octylacrylamide, acrylates copolymer,
acrylates/hydroxyacrylates  copolymer, and alkyl esters of
‘25 polyvinylmethylether/maleic anhydride, diglycol/ cyclohexanedimethanol/
isopht_halateslsulfoisophthalates copolymer, vinyl acetate/butyl maleate

and isobornyl acrylate . copolymer,
18
—
This Sheet Has B

LT



copolynmer, octylacryl am de/ acryl at es/ butyl am noet hyl nmet hacryl ate 20
.copolynmer, vinyl = acetate/crotonates, polyvinylpyrrolidone (PVP),

pol yvi nyl pyrrol i done/vinyl acetate copolyner, PVP acrylates copol yner,

vi nyl acetate/crotonic acid/vinyl proprionate, acrylates/acrylanm de,

acryl ates/ octyl acryl am de, acryl ates copol yner,

acryl at es/ hydr oxyacryl at es copol yner, and al kyl - esters of 25

pol yvi nyl nmet hyl et her MnytapioctaniPyEimdiylartihapthyic Ol / metiadnadis; X anedayiret hanol /

i sopht hal at es/ sul f oi sopht hal ates ¢ t]ool ymer, vinyl acetate/butyl nal eate and

| sobor nyl eqsmlqugnaleate hal estg PW acrylan]_@p terpolymers,

vinyl caprol act anf PVP/, cry |
acet at e/ al kyl nmal eat e ﬂ%l f %&O@Z’aﬁfsu&&w%ﬁ&oﬂgacry am cryope%fdggpgf ynmers, vinyl
capr ol act am Vi Ny frpasthiy@inmerikine/  chioridét iesiyytle A NinétRgeiyRibglacrylates

trimethyl anmonium chloride terpolyner, nethacrylates/acrylates 5

copol yner/anine 3 samolymer/qﬂmeyw At camOW'a@FHﬁ‘FCtam poPoyredinrenes,
pol yquat em um 4, guat em um 10 yquatem u

pol yquat er ni um 46, x?ib"r"opyl d’ﬁ'g?"atemf’wg@wypr SB'yﬁua{nm{j’ﬂ’é‘P
hydroxypropyl  tri mﬂiuﬂt@imum-déh' CHybiré@ypropy! PO guaY,| nxﬁbaroxy&e;synana..dﬁ
pol yquartem um 7, and hydroxypropyl trimonium chloride guar. 10

21. The conpositi ohydmxymvl whisimsionium he gblotidesrer pelgvinglo| yfermmaplidepyr r ol i done.

22. The conposition of 20 t he starch and pol yner are slurried
t oget her, cooked, an8® 'WF'@G&"”"\QQ fhy '8&??3'!"5“6“8‘% ition conprising:

15 - a) @ fixatiye effh@%h;\ﬁ@mmlé@twrﬂﬁem%@ﬁ%L BRIy de nmodi i ed
hi gh anyl ose starch/polyvinyl pyrrolidone (PVP m Xt ure prepared by
slurrying the nodifi egrdidorech with the PVP, jet cooking, and spray drying;
22, The composition of 20, wherein the starch and polymer
are slurried together, cooked, and dried.
23. A hair cosmetic composition comprising:
15 a) a fixative effective amount of a propylene 'oxide modified
high amylose starch/polyvinyl pyrrolidone (PVP) mixture prepared by
slurrying the modified starch with the PVP, jet cooking, and spray drying;
b) -from about 5 to about 55% of a propellant;
c) up to about 50% of a solvent; and
20 d) water.
24, The composition of 1, wherein -the composition is
substantially solvent-free.
25. The composition of 23, wherein the composition is
substantially solvent-free.
25 ' 26. The composition of 1, further comprising at least one
addiﬁonal modified or unmodified starch.

\
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b) . fromabout 5 to about 55% of a propellant; c) up to about 50% of a

solvent, and 20, d) water. 24. . The conposition of 1, wherein
the conposition is substantially solvent-free. 25. The conposition of 23,
-wher €i'n the conposition is substantially solvent-free. 25 26. The
conposition of 1, further conprising at | east one additional nodified or
unnodi fi ed starch. 20 27. The conposition of 26, wherein the
additional starch is sel e@tl.ed Theonmpdsworgof(ﬁﬁpwlmmsthstaﬂd@nmfstarch is

hydr oxypr opyl ated starches, octen succi pate derivates,

~2-chl or oet hyl ani no dlsEF‘ES?ﬂff?H'i"ée% p&ﬁ@?ﬂ”&?"f’?@@”"ﬁ%‘“ star#ﬁ% °Et6%05| tion of
23, further conprisi NG AbekSAsh Q.E[%.éﬂ gghﬂéﬂ non ghl el %{ vl unnodi fied
1 a .

starch. 29. The conposition o Int ead itron starch is
sel ected fromthe group cemsi mr@mﬁﬁsm&yﬁffﬂXﬂlﬂh@whﬁtsﬁdashw(bhes octenyl
succi nate derivates, and 2-chl oroethyl am no di propionic acid derivatives.
~ 30. A et hod of st yPodiiagal Hagdifiedes yymodifiedgirabpl ving to the hair 10 the

composition of 1. 3L Auirethid okl 108 DRkn 6OURAGH MARE! Vi N9 TO the

hair the conposition of 2 alr conprising

applying to the hair sklBediRmINSgréup@bnsifi ng%ﬂhydibﬁjpropylated staréhds, octerlyl MEt hod Of
styling hair conprising applying to the hair the conposition of 25. The

fol | ow ng exanpl es arsuccippte derivates) and2-¢hipraethgaming dipronignigtacid derivatives.
' | 30. A method of styling hair comprising applying to the hair
10  the composition of 1.

31. A method of styling hair comprising applying to the hair
the composition of 23.

32. - A method of styling hair comprising applying to the hair
the composition of 24,

15 33. A method of styling hair comprising applying to the hair
the composition of 25.

The following examples ére presented to further illustrate and
explain the present invention and should not be taken as limiting in any
regard.

20 ' EXAMPLES
All percentages in the examples are calculated on a wt/wt basis. The
following test procedures are used throughout the examples.
A. Determination of the High Humidity Curl Retention of Hair Sprays

The curl retention propérties of the hair spray starches are

25  measured at 72°F/90% Relative Humidity over a period of 24 hours.
Equipment:

8" Remi Blue String Eurobean Brown hair

20
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explain the present invention and should not be taken as limting in any
regard. 20 o EXAMPLES All percentages in the
_exampl es are calculated on a wt/w basis. The follow ng test procedures are .
used throughout the exanples. A. Determination of the H gh Humidity Curl
Retention of Hair Sprays The curl retention properties of the hair spray
starches are 25 measured at 72[err]F/ 90% Rel ati ve Hum dity over a period

of 24 hours. Equi pnent: 8é&rbdRanearsBl ue String European Brown hair 21

Bar ber shears Nylon conmb White Cotton thread (size #8) 3" x [err]" Teflon
mandrel s 5 ForceMen™8yen [err] 120[err]F Plexiglass retention -
board Environnental cha 1S4 2 RH @72[err]F) Prell Shanpoo
Procedure: 10 Pr epar a%&e%@[’%ﬁ}f?&@%ﬂ hes 1. Separate hair into snall
swat ches of approxi mat el g 24 gTenommandrelsei ght . 2. Secure hair sanple
[err]" fromroot end by winding with cotton thread. 15 3. Fol d over at

root end and secdre the Ferredairgves @120l | | oop with thread. Leave
approxi mately 6" of Ioosg t_r]read t o secure

lexiglass retention board

Environmental chamber (precision to + 2 R.H. @ 72°F)

Prell Shampoo

Procedure:
10  Preparation of Curl Swatches
1. Separate hair into small swatches of approximately 2 grams in
weight.
2, Secure hair sample %" from root end by winding with cotton
thread. _
15 3. Fold over at root end and secure the hair into a small loop with

thread. Leave approximately 6" of loose thread to secure
identification tag.
4. in order to prevent loss of individual hair shafts during combing,
glue the root end at the thread windings with epoxy cement.
20 Allow cement to harden.
5. Wash hair swatch in a 10% -solution of shampoo. Then rinse

thoroughly with warm tap water.

6. Comb to untangle the hair shafts.
7. Cut the hair swatch to measure 6" in length from the looped root
25 end. Dry @ 120°F.

Preparation and Exposure of Tg. st Samples

1. Wet hair and comb through to remove snarls.

21 I —
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identification.tag. 4. In order to prevent |oss of individual hair
shafts during conbing, glue the root end at the thread w ndings with epoxy
cenment. 20 Al'l ow cenent to harden. 5. Wash hair swatch in a 10%
solutlon of shanpoo. Then rlnse thoroughly with warmtap water. 6. Conb
to untangl e the hair shafts. 7. Cut the hair swatch to neasure 6" in
lTength fromthe | ooped root 25 end. Dry @120F. Preparation and
Exposure of Test SanPl es Shueeze-ow@xcesmwater fyrainmugthe $watch betivednathuneinove snarl s.
22 2. Squeeze- out excesa ﬁater by running the swatch between thunb and
i ndex finger. 3. Cur IPAEFF YR a coi configuration by rolling it on a
[err]" di ameter Teflgn mefgn r L# |, W stic clips.
4, Dry hair, mandrel hgtgto(?iﬁﬁdg c?% eﬁop]chg.r&@.aq{& i/\#‘eﬁigﬂ%{? is dry and
cool, carefully renove cI‘lierammandlretheavurmlrbnmamrelwmplasww;ﬁsel 6. Suspend
the hair curl fromthe bound end ply a controll ed anobunt of hair spray
in a controlled manndr. IWW&.’PM'{"—‘M‘@%QPW aerosol hair spray, a 2
second "burst" is evgnly |, i o bot h th rom of the curl from
a distance of 6". 7. E W&R 'sf LA 5P %‘éde'ﬁﬂf’lcﬁl"(?r?“ghﬂbf‘f"zont al
surface and allowto air f.dmyhefrﬁgndra, hour. 8. Suspend the dry curls in

random fashi on from graduated, clear, 15 transparent, plexiglass
curl retention boar . Suspend the hair curl from the bound end. Apply a controlled

amount of hair spray in a controlled manner. In evaluating an

10 aerosol hair spray, a 2 second “burst” is evenly applied to both
the from and back of the curi from a distance of 6”.

7. Lay the freshly sprayed curi on a horizontal surface and allow to

air dry for 1 hour.

8. Suspend the dry curls in random fashion from graduated, clear, -
15 transparent, plexiglass curl retention boards.
9. Take initial curl height reading (L) and-set curl retention boards

into the environmental chamber.
10. Record curl length (L;) at the 15, 30, 60 and 90 minute, 2, 3, 4, §
and 24 hour intervals.
20  Calculations
Calculate percentage curl retention by:
Curl Retention % = L-L x100
| L-L,
Where: L =length of hair fully extended
25 L, =length of hair before exposure

L, = length of hair after exposure

1
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9. . Take initial curl height reading (L[err]) and set curl retention

boards into the environnental chanber. 10. Record curl length (L[err]) at
“the 15, 30, 60 and 90 minute, 2, 3, 4, 5 and 24 hour intervals. 20

Cal cul ati ons Cal cul ate percentage curl retention by: Curl Retention %= .L
- L x 100 L-L[err] Were: L = length of hair fully extended 25

L[err] = length of hair before exposure L[err] = length of hair after

exposure 23 B. | Biinitidl CGuiPoepr oop Scope I nitial curl droop (ICD) is
defined as the inmediate | oss of curl integrity upon spraying a suspended,
dry curl with a wat SOt ai ni ng formulation. 5 Equi prent 6" Brown hair

(9 rol | ed swatches Rau afRlohich] £bid 5t iiiliddBesipeirinidhly L2l L1 mers or

stop wat ches Procedure term ne h spray rate and pol ynmer
deposition of each amm&mgsmﬁeadq@rdmcuﬂtﬂhawatbn-cogtamlgformula*ﬁmI swat ches
onto white Teflon mandrels. 3. Let rolled hair cool and equilibrate at

50% RH, 72F for &t [EQuiereent hr ee hours before renovi ng fromthe mandrel. 15

4, Suspend the hair ckt.rdmjnrhgmgtrglgd R?altﬂﬂgs;fépgarr%fés o the retention

Plexiglass retention board

Digital timers or stop watches

Procedure
10 1. Determine both spray rate and polymer deposition of each

aerosol sample pribr to testing.

2, Roli swatches onto white Teflon mandrels.

3. Let rolled hair cool and equilibrate at 50% RH, 72°F for at least
three hours before removing from the mandrel.

15 4. Suspend the hair curl from the bound end onto the retention
board using the attached clip. Make sure that the bottom of the
curl is lined up with the “0” mark on the board.

5. Spray the first side of the curled hair from left to right for the time
period specified to maintain uniform polymer deposition by

20 tracking total spray time. Pivot the curl 180 degrees using the
clip and complete the spraying cycle on the other side before
rotating back to the original position. All spraying should be done
from a distance of six inches (nozzle to hair).

6. Record the curl length after 30, 60 and 90 seconds, as well as 2,

25 4, and 6 minutes following initial spraying, using markings on

board.

23
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board using Fhe ‘att ached clip. Make sure that the hottomof the curl is

dined up with the "0" mark on the board. 5. Spray the first side of the
.curled hair fromleft to right for the tinme period specified to maintain
“uni'form pol ymer deposition by 20 ‘tracking total spray tinme. Pivot

the curl 180 degrees using the clip and conplete the spraying cycle on the
otating back to the original position. Al spraying
shoul d be done fronva dilptomiect® rod meiexthanmnk esr étm)ﬁfm d)emilotmray)a 6.

ot her side before r

the curl length aft

er 30, 60 and 90 seco

and 6 minutes fol | owi ng YeRengicut %P&ﬂﬁhﬁ‘"%&%@ "\%ﬁe‘“"ﬁgé “B’H“eﬁoard

In order to run nor
after the first cur

e tha@%ﬁ%otﬁé”t ePlrepRat! thd Brocelfrd al abritel aBdved Second

| has

Record
4,

24 7.
curl

€en tracked for 2-4 m nutes. LBlng anot her ti ner,

repeat the procedure as Beecmsfil hetdo allow\oeer sBﬂytba:!bmﬁtlllmﬂamurlt @emdat OW over spray

to contact initial

curl. Repeat his process once initial c

url

has been tracked3for 6 n*ﬁﬂ@@§s°m£§ﬂP¥§"@ﬁPEﬂVEFQdﬁéﬁﬁﬁﬂFscurI retention

for each tinme inter
Aerosol hair spray

C. Taber Stiffness Test Procedure 10
| ations are tested for stiffness on three 4[e

rr]”

swat ches of brown Eur opegdkulsterpgicant i retestion fof éxzh timsinteival. pool ed and aver aged.
The swatches are first dried in an oven at 110[err]F for 30 mnutes to

renove noi sture and then dried in a desiccator for 15 m nutes. The swat ches
are wei ghed and thecm@i ecofd err]. Each swatch is sprayed

a hair 15 spray f

ond and then clipped to a

with

retention boardjand dri eﬁemsanﬂ.rwfmkﬁneu@&sfe@for&&néﬁs&umswfr he swat ches

are cooled in the

15

20

25

swatches of brown European virgin hair and the results pooled and averaged.
The swatches are first dried in an oven at 110°F for 30 minutes to remove
moisture and then dried in a desiccator for 15 minutes. The swatches are
weighed and the weight recorded as W,. Each swatch is sprayed with a hair
spray formulation for one second and then clipped to a retention board and
dried in a 110°F oven for 15 minutes. The swatches are cooled in the
desiccator and reweighed. This weight was recorded as W,. The swatches
are then placed to equilibrate overnight at 50% relative humidity and 23°C.

Stifiness is tested using a Taber V-5 Sﬁﬁnesé Tester from Taber
Industries of North TonaWanda. NY, designed for evaluating stiffness and
resilience of paper, cardboard, and other flexible materials. The following
procedure and calculation are used with hair samples.

When the machine is first turned on, the optical encoder inside the
unit is oriented and the pendulum balanced according to manufacture's “

instructions.

24
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desi ccat or rand rewei ghed. This wei ght was recorded as Werr]. The swatches
~are then placed,to equilibrate overnight at 50%relative humdity. and _
23[err]C. Stiffness is tested using a Taber V-5 Stiffness Tester from Taber
20 "Industries of North Tonawanda, NY, designed for evaluating stiffness
and resilience of paper, cardboard, and other flexible materials. The

foll owing procedure and cal cul ation are used with hair sanples. Wen the
machine is first turned d’mhdrmatdﬁsinwbdh#mme*meiadavﬂthé‘ewlt is oriented
and the pendul um bal nceg acqg rranuf cture' s 25 na{ructlons

25 The hair swatch i g § ‘B‘érf 9?'1’8‘*0 5%"’?’5‘0(%3'9\5? We | ower edge:

resting lightly on tﬂﬁn@ﬂ&&&éﬂs&ﬂ%ﬂﬁrsnﬂﬁthﬁklﬁrﬂ? jaws are tightened by
turning the screws on either side of the clanp. The swatch is centered

bet ween the bottomroll eﬁheswmisceme-edbemnmeﬁottonapptsywlthtglhtﬁnqsr.essure to
the control |lever switch and defl ect the driyvi n&dls left until the

line on the penddl urfPPhlightpiessure fpsheyagntl feyer suitch @ %ﬁ?‘%ﬁ(’:}wmg a smoot h,
cont i nuous Mot | 0N i\ P by i ks B 805 BRERA hab1 G 11 nss

readi ng on the outer sca s opposite to the zero line on the

driving disc (LS). Nemoottabhtiaadus irotionwithaut surapt stéristand $téps. 10 ri ght by 15[ err]
and take that stiffness reading (RS). Average the |left and right readings
and multiply by five. Th&epard¥e stiimess raagiag aythe quips scalehat fals opegsits at  swat ch.

D. Renovability Test I as, spray
ei ght hair swatches m{eﬁoqgg%trﬁ?&nrgﬁgafc?'or n%a%?%%@ng;tﬁt%Lt h control

fornulation and g | mghttw1sl=raym&kemistmaisrsammd(RS).omﬁfg@memen&mr For each
swat ch, rinse under tap water for 1 mnute while working fingers into hair.
Put wet swatches i n readingeandmultigly byfivgnThe profiuct is the stifiness value for that

swatch.

. Remo li y Tes' cedure
15 Using aerosol formulas, spray eight hair swafches with experimental
formulation and eight with control formulation and allow to dry at ambieﬁt
conditions for one hour. For each swatch, rinse under tap water for 1 minute
while working fingers into hair. Put wet swatches in 110°F oven until dry.
Pair off experimental swatches vs. control swatches, and evaluate

20 subjectively for residual stiffness, flake, and feel properties.

E. Tack and Drying Time Test Procedure

Suspend eight sets of two untreated hair swatches, each separately.
Spray one swatch of each set with experimental formulation and other swatéh
25  with control formulation simultaneously. immediately feel swatches for tack
and drying times. Record time that tack starts, tack ends, and .when each

25
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Pair .of f experimental swatches vs. control sSwatches, and eval uate 20

subj ectively for. residual stiffness, flake, and feel properties. E. Tack.
and Drying Tine Test Procedure Suspend ei ght sets of two untreated hair
“swat ches, each separately. Spray one swatch of each set with experinental
formul ati on and other swatch 25 wth control fornulation sinultaneously.

I medi ately feel swatches for tack and drying tines. Record tinme that tack
starts, tack ends, amswatolifests drncSubtract Bk startditne frorh tack enddimg to oBtalnttatalct t ack
start time fromtack end time to obtain total tack time. Example 1 -

- Preparation of Star cPEkiB®fied with Pr opyl ene Oxide 5 a. A 40% aqueous.
solution of waxy starch was prepared and 25% sodi um sul fate was added. The
pH was then adjusted to about 11.5 uses a 3% SOdI um hydrOX| de solution. The
starch was treated wigkimple H%Prépation o8 yosgidd hen adj usted to
5.5 using dilute sulfuric acid. b. Exarrple la was repeated using a
propyl ene oxi de | évef of '15%a‘!@°“sé°'U“°"°fE9@5¥T?5¥@‘&3§Pm3"e¢@}9@§%ed using a
bropyl ene oxi de | eVl s s quaodtAIT ool MASGPGR] sY5k0 2 S0%

anyl ose corn starch e la was repea e U g a 759 anyl ose corn

starch. f. Exanypl e%kbdluhﬂﬁydfoﬁl'ﬂ@iﬂllﬁdw Urfié Stgrcil wddit@gted with 5% progdlene  Exanpl e
1"b was repeated using potato starch. 15 Exanple 2 - Preparation of

Hydr ol yzed Starch M@res. éhemwm#n@ﬂly#%ﬂeﬁ)kﬂwﬂdesulfumﬁod slurried starch
of Exanple la was adjusted to 5.using sulf cid and cooked
until fully gelatini J%’ed %‘? p'??ﬁgﬁsrfe?ﬁﬁgdi’ﬂ'@rfqﬁ H'P'Eﬂ%’f@%l? %Snﬁﬁ‘ [err]-anyl ase
to a funnel viscogity, of samﬁk1§Qa§refeeié&|§smg?a€bropynbneox.deE%@Hﬂ%hse 2a was

repeat ed using a 70% anyl ose starch
d. Example 1a was repeated using a 50% amylose corn starch.

e. Example 1a was repeated using a 70% amylose corn starch.
f. Example 1b was repeated using tapioca starch.
g. Example 1b was repeated using potato starch.

15
Example g' - Preparation of Hydrol ta odifi ith Propylene Oxi
a. The slurried starch of Exa;nple 1a was adjusted to a pH of 5.5 using
sulfuric acid and cooked until fully gelatinized. The starch was then
hydrolyzed using a-amylase to a funnel viscosity of about 30 seconds.

20 b Example 2a was repeated using a 70% amylose starch.
c. Example 2a was repeated hydrolyzing to a funnel viscosity of 10
seconds.
d. Example 2a was repeated hydrolyzing to a funnel viscosity of 60
seconds. .

25.
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c. ., Exanmple 2a was repeated hydrolyzing to a funnel viscosity of 10

.seconds. d. Exanpl e 2a was repeated hydrolyzing to a funnel viscosity of
_ 60 seconds. 25 27 Exanmple 3 - Preparation of Hydrolyzed Starch Mdified
wi th Propyl ene Oxi de and .Cctenyl. Succi nic Anhydride a. * A 40% aqueous

slurry of Am oca[err] starch was prepared. 25% sodi um sul fate was added.
The pH was then adjusted to about 11. 50 by 5 addltlon of a 3% sodi um
hydr oxi de sol uti on. EXémple3 a Preparation ' enge Oxi de at a

| evel of 7.5% After rgaé:tlon t he. pH vvas adj usted to 3.5 usmg sul furic-

acid. The solution \%—EQWM one hour and the pH was then :

adjusted to 5.5 with 3% s cooked unti |
R, 5%} WileBUed %bﬁ%ﬁ%«kmﬁ@é‘s prdpdfe Gh%é%a

fully gelatinized and hy rol yzed w anylase to a funnel 10

viscosity of 30 secemnsuihewﬁaamTﬁ@ﬂkwmnaeﬁhaﬂot&umwerrper ature.
Cctenyl succinic anhydride was then added at a level of 6%while
mai nt ai ni ng the FH @E’d“P"BfQM?Rj'“@%@%lsﬂmmym%@asﬁ%ﬁaﬁW'"The starch

was allowed to react_until umtion s ed. The was t hen
adjusted to 5.5 usi r?mp e']”f“ E,evgcﬁfﬁ'? LIgAor o?ﬁPw%sad’ugﬁdBSt Par ch was
then filtered throug:binglénfuncGabIfr@sénﬁﬁhwa@anéﬂe%wa.rﬁraieawaﬁmﬂ@m earth
comercially available fromCelite Corporation). b. . Exanpl e 3a was

repeat ed usi ng propywaethen ediustéd tocfi.5 with|3gsediurp hydidzie. N,extﬂ\esmia\mﬂ e 3a was
repeat ed using pr opyl t of 3% npl e 3a was
repeat ed hydrol yzi ng°% ‘Z @f@\geﬂg‘f‘ﬁ%“"%ﬁ% %V'é@@g? P’i)y'?ﬁeml %fg'é"efl han 10

seconds. 10  viscosity of 30 seconds. The starch cook was cooled to room temperature.

Octenyl succinic anhydride was then added at a level of 6% while maintaining
the pH at 7.5 using 25% sodium hydroxide solution. The starch was allowed
to react until caustic consumption stopped. The pH was then adjusted to 5.5
using dilute hydrochloric acid solution. The starch was then filtered through

15  Celite (Celite 512 is a diatomaceous earth commercially available from Celite

Corporation).

b. Example 3a was repeated using propylene oxide at a level of

15%.

c. Example 3a was repeated using propylene oxide at a level of 3%.
20 d. Example 3a was repeated hydrolyzing the starch to a funnel

viscosity of less than 10 seconds.

e. Example 3a was repeated hydrolyzing the starch to a funnel
viscosity of 15 seconds. _

f. Example 3a was repeated hydrolyzing the starch to a funnel

25  viscosity of 60 seconds.
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e. . Exanple 3a was repeated hydrolyzing the starch to a funnel viscosity
of 15 seconds. f.. Exanpl e 3a was repeated hydrolyzing the starch to a
funnel 25 viscosity of 60 seconds. 28 g. Exanpl e 3a was repeated
hydrol yzi ng the starch using concentrated hydrochloric acid for sixteen
hours and then neutralizing by addition of sodium carbonate and sodi um
hydr oxi de. h. Exanpl e 3a was repeated hydrol yzing the starch by using
sodium5  hypochl oréte sﬁ#'!mld! o?ﬂ fwas eepoatede hydnalyzing . thé O8tarsiodusing bi sul fite
solution was added tgQ reg_g%/ hyd dua chlorite and neutralized using

dilute hydrochloric &6rd 8%‘?@ eaRGRUT AN IBUAZNIPY ot at 0 st ar ch
in place of Anmoca. é&ltl@(&mtﬁnérbbnd?ééﬁ%&dﬂﬁd@&oﬂée QG her Mdified Hydrolyzed
St arches a. A 40% aqueous slurry of Amocalerr] starch was prepared. The
pH was adj usted to alout Ekamﬂewasgepa%d\lumyznwsémtrbyysnmdhmeat ed with 5%

3- chl oro-2-hydroxypr ogxlk’t ri amoni um chl ori de. The slurry was

al lowed to react 1or™® Q'eﬁ W‘Teé hOHES- 0%, SRFivp bisylfte; splution wasn g 306 NaOH.
The 15 starch was t ] Eughyd hl'oric acid
sol ution, filtered aﬁ&mgﬂﬁﬁgq@i@”%&géﬁc il hefibadtsudhy il fully

gel ati ni zed and hy drinpdspeiémicaeid.n al pha- anyl ase to a funnel viscosity of 30
seconds. The starch cook was cooled to roomtenperature. Cctenyl succinic
anhydri de was then ddded BmRle JaAs repeatedsing Retalo prchia slasral AMigPhed at 7.5
usi ng 25% sodi um 20 hydr oxi de solution. The starch was allowed to react
until caustic consunption stopped. The pH was then adjusted to 5.5 using
dilute hydrochl o010 ¢ PamfledopPis ' _irhdsl [ t ered t hrough

Celite (Celite 512 is a di atorraceous earth commer ci al | y avail able from
Celite Corporation).2 A 40% aqueous slurry of Amioca™ starch was prepared. The pH was

adjusted to about 11.5 using 3% NaOH. The slurry was treated with 5% 3-
chloro-2-hydroxypropyltrimethyl ammonium chioride. The slurry was allowed
to react for 10-12 'hours while maintaining pH=11.5 using 3% NaOH. The

15  starch was then adjusted to pH=5.5 using dilute hydrochloric acid solution,
filtered and washed. Next the starch was cooked until fully gelatihized and
hydrolyzed with alpha-amylase to a funnel viscosity of 30 seconds. The starch
cook was cooled to room temperature. Octenyl succinic anhydride was then
added at a level of 6%. The pH was maintained at 7.5 using 25% sodium

20 hydroxide solution. The starch was allowed to react until caustic consumption
stopped. The pH was then adjusted to 5.5 using dilute hydrochloric acid
solution. The starch was then filtered through Celite (Ce!ite 512is a
diatomaceoué earth commercially available from Celite Corporation).
b. Example 4a was repeated using 3-chloro-2-hydroxy-

25  propylirimethyl ammonium chloride at a level of 10%.
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b. . Exanple 4a was repeéted usi ng 3-chl oro-2- hydroxy- 25

.propyl trimethyl. ammoni um chloride at a | evel of 10% 29 c. ‘Exanpl e 4a
~.was repeated substituting the use of 2- chloroethyl ani nodi proprionic acid
at a level of 5%for the use of 3-chloro- 2-hydroxypropyltrimethyl. d. A

- 40% aqueous slurry of Amioca[err] starch was prepared. 25%5 sodi um
sul fate was added. The pH was then adjusted to about 11.50 by addition of a
3% sodi um hydr oxi de¢sol ublemple Fmewas aersatedosubstieting t theatsed ofi 8h propyl ene

i d | evel of 7.5% Af eaction th dj 3.5 usi
ul fur ¢ aci d. The SATRRMBRERoRPR R pisva o P KEfhe B Rl o D s

t hen adjusted to 5. 5%y rbsiyprepyirinithytim hydr oxi de. Next the starch was 10
cooked until fully gelatinized and hydrol yzed with al pha-anyl ase to a
funnel viscosity of d30 sAdéBhsatieousisiemsef Amipha™ garkh wasprepered.c28% o room

tenperature. Acetic anhydride was added at a |level of 7.5% while
mai ntai ning the $I uPWW‘W@W?hWW&@%P’W%?MWW&EV al | owed to

t til ti | On: ' dto5.5
ueing 1 ute 15 hyAPRRRPERS AunnRRRRE s T AR b 8 RRIREC, P, 0. 0

through Celite (Cel ipiopyléntdxideat aledé! 3f 70875 (Afteti8acidly thd pHDwaIFEutedtb BY avai | abl e
fromCelite Corporation). e. A 40% aqueous slurry of Am ocaferr] starch
- was prepared. 25% sydindswifusiopgictThe spuionwasealiowet ta-stifpr apg Bour ardthert] usted to

about 11.50 by 20 dditio 0% spdi um OXi 0, ion. The starch
was then treated w t%’ﬁg %%%aﬁguftgé\té’%givf’%gga -y %&%‘?ggo@%ﬁ%%’?ﬂger reaction

the pH was adj usfped cédkeduntl il béldinised dntl hydFoly2éd with alpheariyidlsblto aFihnéas al | owed to
stir for one hour and the pH was adjusted to 5.5 with 3% sodi um hydr oxi de.

Next the starch was visenskeofi3Qascdands. f ik starcly edok wasgopleditogonm terpparatirg.zed wit h
al pha-anyl ase to a funnel, NS GOSidida at a level of 7.5%, while maintaining the slurry '
pH= 7.5 with 25% NaOH. The starch was allowed to react until caustic
consumption stopped. The pH was then adjusted to 5.5 using dilute
15 hydrochloric acid solution. The starch was then filtered through Celite
(Celite 512 is a diatomaceous earth commercially available from Celite
Corporation).
e A 40% aqueous slurry of Amioca™ starch was prepared. 25%
sodium sulfate was added. The pH was then adjusted to about 11.50 by
20  addition of a 3% sodium hydroxide solution. The starch was then treated with
propylene oxide at a level of 7.5%. After reaction the pH was adjusted to 3.5
using sulfuric acid. The solution was allowed to stir for one hour and the pH
was adjusted to 5.5 with 3% sodium hydroxide. Next the starch was cooked
until fully gelatinized and hydrolyzed with alpha-amylase to a funnel viscosity
25  of 30 seconds. The starch cook was cooled to room tempeéture. Acetic

anhydride was added at a level of 7.5%, while maintaining the slurry pH= 7.5

with 256% NaOH. Octeny! succinic anhydride was then added at a level of
29
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25 of 30 seconds. The starch cook was cooled to roomtenperature. Acetic
anhydri de was added at a level of 7.5% while nmaintaining the slurry pH=
7.5 with 25% NaOH Cctenyl succinic anhydride was then added at a |evel of
30 6% nmmintaining pH=7.5 using 25% NaOH. - The starch was all owed to react
until caustic consunption stopped. The pH was then adjusted to 5.5 using
dilute hydrochloric acid solution. The starch was then filtered through
Celite (Celite 512 i §%amaihta‘uingmt,=é§msinga’zﬁfliﬂla%bmm¢ha¢abyllomw’eﬂgl e from
Celite 5 Corporatiogt?. Exanpl e ! rocessi ng of. Stg thhaPonrrer
5 g of polyvinyl pyrru | pRyshc n'%%‘r‘-"f’"%@ﬂpé -dire 8B ten 3SR O R =09 0f wat er .

100 g of the starch gy loﬂca\ﬁagmt.snheﬂmmhwaemehn{egdw?&,gpeawgrer 10
solution. The slurry was jet coo 3 at 150- 155C and t hen conveyed under
pressure directly to (Cdie 53Pis agiatdmaceous eartipcosvrerdally a/alablg frard &eliton. The cooked
slurry was spray dried with an inlet tenperature of 230[err]C and an outl et
temperature of 128[ efPPefationy  Exanple 6 - Neutralization of the Starch The
starches of exanples 1-5 were neutralized by the addition of 2-amino
2-methyl 1 -propanol. Exanple 7 - Preparat| on of Hair Spray Solution 20

a) The starches o orodesSing & S@rchatina Foigeeri Nt 0 a hair spray
solution using the follow n rrethod The starch was diluted with water to a
7.5% sol i ds sol uti on.S af Relyvinyl pyaelirene (BYR) were disselvagdrs 909 wrAms of Watifade t he fi nal

concentration 5% star,g o % }15%5' amole 8 -
Per f ormance of Star cheés]gloﬁlg%1 oso’%‘%la gﬂ%% s eeié‘?ar c%%ys'ﬁ'?r om Exanpl es
3a and 3b were fojpnmulsaltd. iThé gludrpwes\éai‘coa@édqaiqho issbd afPhay convée@ns accor di ng
to the follow ng formul ati ons.

under pressure dlrectly to the spray drier to prevent retrogradation. The

cooked slurry was spray dried with an inlet temperature of 230°C and an

outlet temperature of 120°C.

15 Exampie 6 - Neutralization of the Starch

The starches of examples 1-5 were neutralized by the addition of 2-amino

2-methyl 1-propanol.

Example 7 - Preparation of Hair S lution
20 a) The starches of examples 1-6 were each made into a hair spray

solution using the following method. The starch was’ diluted with water to
a 7.5% solids solution. Dimethyl ether propellant was added to made the

final concentration 5% starch, 33% propellant, and 62% water.

25  Example 8 - Performance of Starches in an Aerosol Hair Spray
The starches from Examples 3a and 3b were formulated into low

VOC aerosol hair spray systems according to the following formulations.

i
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31 Al values reported are parts by weight, based on the total weight of

.the hair spray conposition. |ngredient Parts by

Wei ght (dry basis) 5 . Alcohol-free (33%
VOC) starch pol yner : 5.0 dei oni zed water

62. 0 di net hyl et her : 33.0 10 Wth agitation, the

starch polyner is sifted into deionized water until honbgeneous. Sol utions

were filtered and fiM @les igpested atepaps by weiahhibased on the ot WSPIO! &19ar ged wi t h

di mret hyl ether prop E@ pray formnul ati ons were tested for spray
characteristics on GAA,Q% J:'s’re%t'\/?/gtches of European brown hair. The sprays
were delivered with a Seaqui st NS-34 valve (0.013" vapor tap x 0.013" stem
orifice x 0.040" dip tube dianeter) having an Excel 200 M sty (0.016"

orifice) actuator_iningedenbecond burst from gagsk u;:n'-j ¥paxglx i nches.
Fornul as were conpared to: Control A (di gl yEH - EENa hal at es/ SI P
copol ynmer ina 5% solitsnol 33% VOC aerosol ggnmercially available from

East man Chem cal Conpany, | ngsport Tennessee), Control B

(VA/ cr ot onat es/ vi nyldamndﬂnamoat e copol ynmer in 86% solids, anhydrous

aerosol commercially available from National Starch .and Chem cal Conpany,

Bridgewater, New Jerd®iyietes  control C (acryl 88s/octylacryl anide

copolymer in a 5%solids, anhydrous aerosol comercially available from

Nat i onal Starch and Cherri cal Conpany, Bridgewater, New Jersey); and/or
With agitation, the starch polymer is sifted into deionized water

until homogeneous. Solutions were filtered and filled into aerosol
containers. Cans were charged with dimethyl ether propellant. Hair
spray formulations were tested for spray characteristics on 2 gram

15  swatches of European brown hair. The sprays were delivered with a
Seequist NS-34 valve (0.013" vapor tap x 0.013" stem orifice x 0.040 dip
tube diameter) having an Exce! 200 Misty {0.016" orifice) actuator in a 2
second burst from a distance of six inches. Formulas were compared to:
Control A (diglycol/lCHDM/isophthalates/SIP copolymer in a 5% solids,

20 33% VOC aérosol. commercially available from Eastman Chemical

‘ Company, Kingsport, Tennessee); .

Control B (VchotonateslvinYl neodecanoate copolymer in a 5% solids,
anhydrous aerosol commercially available from National Starch and
Chemical COmpany,_ Bridgewater, New Jersey);

25  Control C (acrylates/octylacrylamide copolymer in é 5% solids, anhydrous
aerosol commercially available from National Starch and Chemical

Company, Bridgéwater, New Jersey); and/or

31
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32 Control D (octylacryl am de/ acryl ates/ butyl ami noethyl nethacryl ate
copolynmer in a 5% solids anhydrous aerosol .commercially available from
National Starch and Chem cal Conpany, Bridgewater, New Jersey). 5

I ngr edi’‘ent ) Anhydrous Formul ations Parts by Wi ght
(dry basis) pol yner ' " 5.0
2- am no- 2- net hyl - 1- propanol (AMP)[err] 1.0 10 anhydr ous et hanol

69. 0 A-46 hydrocar boifpeiro |D (octylacrylamide/ acrylates/ butylanie®yl] methdaryaterer ci al | y
avai |l abl e from Angus Ch i sobut ane/ ane 15 Aer osol

e cal an err r op
solubility The sol ubf’?q°:¥9‘°’d?a§%° 3_%8’ s 4°Ff’s?'ﬁ8’"'ﬁ‘3[f"?"9§ ‘3R Ehposi tion are.
determined by checki mﬁo%u@iaréhxna;ﬁﬁﬁaﬁéoﬁtﬁnﬁéﬁ@w&&fw%é@n and after 12

hours. The results are shown in Table I bel'ow. 20 ~ Tab Statch

Initial _ After 12 hours Exanple 3a cl ear

slightly hazy Exanple 3b cl ear : ) cl ear Spray
Characteristics THe %ﬁ&?ﬂcharacteri Sti cs Of2layAUR CIMLPAIoNS r ee aer osol s were

rated on a scale fromA to F, with A being tHePest=spray-—~An "A" rating 25
indicates a wide sprayyhgne, fine spray, small pgpticle size, and no foam
on the hair or actuator. An "F" rating indicates a narrow spray cone,
spitting at the act utamino-2tmethylel-prepanel (AMP)si ze, and obvi ous foanmi ng on the

10  anhydrous ethanol 69.0
A-46 hydrocarbon® _ 25.0
*commercially available from Angus Chemical Company

bisobutane/propane

15 Aerosol solubility
The solubility of the starches in the hair spray composition are
determined by checking clarity immediately after formulation and after 12

hours. The results are shown in Table | below.

20 Tablel
Starchd .- .. o Jhitial . e i] Ater42hours e o
Example 3a° 2+ | clear slightly hazy
Example3b: - - =% .| clear clear

Spray Characteristics
The spray characteristics pf the alcohol-free aerosols were rated
on a scale from ‘A to F, with A being thg best spray. An “A” rating
25 indicates a wide spray cone, fine spray, small particie size, and no foam
on the hair or actuator. An “F" éting indicates a narrow spray cone,

spitting at the actuator, large particle size, and obvious foaming on the

32
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33 hair or actuator. Mean particle size of the sprays were neasured by a
Mal vern Series 2600 Droplet and Particle Size Analyzer from Mal vern

.Instruments Inc. of Southborough, MA. The results are listed in Table Il. 5
Table I'l Pol yner % VOC. Aer osol Mean Particle Si-ze (u) Spr ay .
Rating Exanple 3a 33 33.92 B Exanpl e
3b 33 30. 97 B 10 Hgh Humdity (90%

Curl Retention I\/Ean heig preastupton Vﬁ?mwlcbfszﬁph@e SRIPHS were raeraeurﬁr! Btad in Table

11, below 15 0 n 90 mn. 2 hr. 3
hr. 4 hr. 5 hr. HJ#F‘*'EXA& 3 200 ropst 2% Birfp S Redbemr gt iherd 11" 2,5
84.3 80.5 Exanpl e 3h1s9&né?.ts |&9ef%outﬁ&ro%gh Rﬁ Fhe réstitdard Hsted nr?ﬁaﬁlemS 4 67.9
Control A 95.6 92.0 89. 87.6 84.0 80.4 80.4 80.4 70.4 20 Control B
90.7 85.4 78.1 73.3 73.0 70.2 69.1 65.7 53.9 Control D 97.9 96.6
93.1 93.1 92.591.2 91.2 91.2 90.5 All of the starch exanples are
conparable in hurfi dilﬁy—llem stance with the controls. 25 Shanpoo

oot |14y, Bl uagl, SRR AR 2 i to gaakrol 13
Rating |
Example 3a 33 . 33.92 B
Example 3b 33 30.97 B
10
idi %) Curl R ion

. Mean retention values of nine samples are listed in Table HI,

below.

15 Tablelli
Bolymer 15 min. 30 min, 60 min, 20 min. 2hr. 3hr, 4hr. Shr. 24 hr.
Example3a 955 918 895 888 86.6 850 84.3 84.3 805
Example 3b 94.0 90.8 892 862 839 822 784 784 67.9
ControlA 956 920 89.0 878 84.0 80.4 804 80.4 70.4
20 ControlB 907 854 781 733 730 70.2 69.1 65.7 53.9
ContolD 979 966 931 934 025 91.2 912 912 905

All of the starch examples are comparable in humidity resistance with the
controls.
25
Shampoo Removability Evaluations
Shampoo removability cofnpared to Control C is listed in Table IV,

1
below.
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Tabl e 1V: Pol yner Stiffness Fl ake Exanple 3a Results
are statistically equivalent to the control. 5 Taber Stiffness Table V

Pol yner . - 9% of Control D Stiffness Exanple 3a

65% 10 Control A . 72% Tack and
Drying Time Tack and drying time was conpared to Control D. Table Vi

Pol yrer Total Tack Tine - Drying Tine 15 : Exanpl e 3a
+ +Igbled¥pl e 3a is statistically superior (less tack,

qui cker drying tinme) than the control. Initi Curl Droop _The conpositions
were tested at 50%rel ative hEREE y (RH). S5\ban % cubiE8 et enti on

val ues of nine values per samphgngdf shown inTable X below Table VII
Starch 30sec 60sec 90sec 2mn amn |

6m n Exanpl e 3a B&suliGare statisticaly leq@@lent to the ctrol98 88. 42 86. 99

84.76 35 Exanple 9 - Evaluation of Starch/Polyner in Musse |ngredient
Amount (Q) 3

Taber Stiffn
TableV
Polymer % of Control D Stiffness
Example 3a ' 65%
10 Control A 72%
" Tack and Drying Tim '

Tack and drying time was compared to Control D.

Table VI .
Polymer Total Tack Time . Drying Time
15 Example 3a * +

Example 3a is statistically superior (less tack, quicker drying time) than the
control.
Initial Curl Droop

The compositions were tested at 50% relative humidity (RH).

20  Mean % curi retention values of nine values per sample are shown in

Table X below.

Table Vil
Starch 4 - | 30sec - 60 sec 90sec | 2min.- 4 min . 6 min
Example 3a 93.46 91.98 91.98 88.42 86.99 84.76
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Pol yner 3.00 Tergitol NP-9 Surfactant[err

0. 60 Dowi cil 200[err] - 0.20 Water .

88. 20 Propel lant A-46[err] 8. 00 [err] Nonoxynol -9
“commercially available from Union Carbide 5 [err] Quarternium 15
commercially available from Dow Chem cal Co. [err]lsobutané/Propane The

pol ymer was slowy dispersed into the water with agitation. 10 The
Tergitol and Dowi ci | Exemaie SyEysivation ofiStarg erdaiMousié at i on. The resul tant
solution was filtere arald tused to fill aerosql cans. The cans were charged
with the propel | ant %ﬁ;ﬁ%s 15 Starch of %gg#@r 5 Luvi skol VA 64 (PVPNA
60/ 40), conmerci al | y Teiitdi NPBIsarfdctamin BASF Gaf @iégt, comercially avail able
fromlnternational Smpeweikib2ooy Products 50: 50 blzend of Exanple 5: Gaf quat 20
Wet conbability and fWatdr The nousse was di sp&88®d onto a wet swatch of hair
and conmbed. Both t he Pigeelaptiifabi ity and feeB0Bf the fornulation using the

starch of exanple 5 wgr xyh g%ﬁg&%@ﬁ%@%ﬁhﬁ%&gm uvi skol . 25 Both the
; it ch
0

wet conbability and kgghterilmi15 Eontrby Bl cap85.50 bl end exanpl e
5: Gafquat were equi visdb@Rhe/Mrépahéat t he Gaf quat al one. Subj ecti ve
stiffness The starch of exanple 5 provided nore stiffness than that of
Luvi skol . The nousse was then refornul ated using 2.25% and 1. 5% starch of

exanpl e 5, using water tOTrxselthc):l?rtrulartw%gsov];I;(/) crlispteggd %t% e\@%grvsvighaargi rtlu'm.The

10  The Tergitol and Dowicil were added with continued agitation. The
resultant solution was filtered and used to fill aerosol cans. The cans

were charged with the propellant.

Polymers

15  Starch of Example §
Luviskol VA 64 (PVP/VA 6bl40). commercially available from BASF
Gafquat, commercially available from International Specialty Products

50:50 blend of Example 5:Gafquat

20 Wet combability and feel
The mousse was dispensed onto a wet swatch of hair and combed. Both
the wet combability and feel of the formulation using the starch of

example 5 were equivalent to that of the Luviskol.

25  Both the wet combability and feel of the formulation using the 50:50 blend

example 5: Gafquat were equivalent to that of the Gafquat alone.
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5 conparison with Luviskol” {at 3% is shown bel ow. 3% Exanple 5

stiffer than Luviskol 2.25% Exanple 5 equi val ent
stiffness to Luviskol 1.5% Exanple 5 _ l ess stiff than
Luvi Skol The stiffness of the 50:50 blend, - Exanple 5: Guf quat was equal to
that of the Gafquat. 10 High Hum dity Curl Retention Pol yner

Mean Retention (% Exanple 5 43. 49 @Gaf quat

36. 84 Luvi skol Subjective stiffness 15:57 Exanple 10 - Preparation of
Al'l -Natural Texturizing Fixative Lotion 15 | rf)fgredl ents

% By Wi ght Phase A: TDEFFN S expmplgiSerovided more stifiness than that of uvigkpl.( 1) Pot at 0
Starch Modified

2.00 Phase B: (3) Themoz%sv]a@ﬂ%ﬂrefomulatedus{na)zzs%aﬁlﬂ 5%%& (4) DC 200
2.50 Phase C. 25 example(55)sing walefito @iitisttutefor the removed starch. The 1.40

37 (6) Germal | 11 1. 00 Phase D
5  comparison with Luviskol (at 3%) is shown below.

3% Example § : stiffer than Luviskol
2.25% Example 5 equivalent stiffness to Luviskol
1.5% Example 5 less stiff than Luviskol

The stiffness of the 50:50 blend, Example 5:Gufquat was equal to that of .

the Gafquat.
10
igh Humidity Curl Retentio
Polymer Mean Retention (%)
Example 5 43.49
Gafquat 36.84
Luviskol 15.57
Example 10 - Preparation of All-Natural Tg' xturizing Fixative Lotion
15
Ingredients % By Weight
Phase A:
Deionized Water . 55.85
(1)  Potato Starch Modified 478
20 @ Brij78 ' 2.00
Phase B:
(3) DC345 7.50
(4) DC 200 . 2.50
Phase C: _
25 (5) Lanette O ‘ 1.40
36
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Propyl ene d ycol : 5.00 Exanpl e 1e 3.00
9 . Phase E: Dei oni zed Water 20. 00 100.00

I NCI Designations: 10 (D Potato Starch Modified (National Starch
and- Chemical) (2) Steareth-20 (1Cl Surfactants) (3) Cycl onet hi cone (Dow. .
Comi ng) (4) Di net hi cone (Dow Coni ng) (5) Cet earyl Al cohol (Henkel) 15
(6) Di azolidinyl Uea (Sutton Labs) Procedure: Potato starch nodified
was added to cold water af@ mGemalflbr 2 m nutes. The 40&rch sol ution as
heated to 80[err]C with m xing_at poderate speed. M xing was 20 conti nued
for 25 mnutes at 80[err]C Br was added and m xed until dissol ved.
Phase B was preni xed and addedpbgiehbdféor A under high gpged (8, 000-10, 000
RPM) . Lanette O was then added at 80[éerr]C and m xed, followed by addition

~of Germall I1. Phase D was prcErampldi@nd t hen Phase E %88 added to Phase D
and m xed well. Phase DE was added_to Phase ABC and 25 m Xi ng was
continued for appr50xi mat el y 10Ehese B nut es. 38 What is clained: 1. A
hair cosnetic conposition conpéél&lizg(gvva@) a fixativgygffective amount of
a nonionically derivatized 5 ch; b) from about 5 to about
55% of a propellant; 100.00

INCI Designations:
10 ' (1)  Potato Starch Modified (National Starch and Chemical)
2) Steareth-20 (ICl Surfactants)
(3) Cyclomethicone (Dow Corning)
“4) Dimethicone (Dow Corning)
(5) Cetearyt Alcohol (Henkel)
15 (6) Diazolidinyl Urea (Sutton Labs)

Procedure:
Potato starch modified was added to cold water and mixed for 2 minutes. The
starch solution as heated to 80°C with mixing at moderate speed. Mixing was
20 .continued for 26 minutes at 80°C. Brij 78 was added and mixed until ,
dissolved. Phase B was premixed and added to Phase A under high speed
(8,000-10,000 RPM). Laﬁette O was then added at 80°C and mixed, followed
by addition of Germall Il. Phase D was premixed and then Phase E was -
added to Phase D and mixed well. Phase DE was added to Phase ABC and

25  mixing was continued for approximately 10-15 minutes.
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c) . up to about 50% of a solvent and d) 'mater : A hair cosnetlc

conposition conprising: 10 a)

propyl-ene oxi de nodified high anyl ose. starch/ pol yvi nyl

m xture prepar'ed by slurrying the nodified starch with t &mﬁ&m “WW“
cooki ng, and spray drying; b) fromabout 5 to about 5 ant
c) up to about 50% of a solvent; and 15 wat er. 3. The

conposi tion of cl ai nWhatigrclaimediherei n the starch i s a hlgh_anylose starch
and is nonionically deri vat [ z%q‘altggolsg‘gmcom&}émgnnc%mg%gmge
a) a fixative effective amount of a nonionically derivatized
5 starch;

b) from about 5 to about 55% of a propellant;

c) up to about 50% of a solvent; and
d) water.
2. A hair cosmetic composition comprising:
10 a) a fixative effective amount of a propylene oxide modified

high amylose starch/polyvinyl pyrrolidone (PVP) mixture prepared by
slurrying the modified starch with the PVP, jet cooking, and spray drying;
b) - from about 5 to about 55% of a propellant;
c) up to about 50% of a solvent; and
15 d) water.
3. The composition of claim 1 or 2, wherein the starch is a
high amylose starch and is nonionically derivatized using propylene

oxide.
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