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FIG. 1

(57) Abstract: A method is provided for formulating a personal cleansing composition. At least one primary surfactant, at least
one secondary amphoteric and/or nonionic surfactant, at least one humectant, and at least one polymeric and/or quaternary condi-
tioner are selected, each of these components having a natural and renewable resource origin. The primary and secondary surfac-
tants are combined with the at least one humectant and the at least one conditioner in a final composition that includes the com-
bined primary and secondary surfactants at less than about 14 wt.%, and includes the combined at least one humectant and at least
one conditioner at less than 5.5 wt.%. After forming the final composition, an optimum performance index (OPI) is determined for
the composition to ensure that the composition has an OPI of at least about 5.450. The OPI is calculated as: OPI = 3 + (solids wt.
% + Zein score) + performance grade).
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ENVIRONMENTALLY RESPONSIBLE PERSONAL CLEANSKING
COMPOSITIONS WITH HIGH PERFORMANCE
PRIORITY APFLICATION
The prosent application clabms priovity to 1L & Uity Application 127150200 filed

Apil 28, 2008 and emtiled “BENVIRONMENTALLY RESPONSIBLE PERSONAL

CLEANSING COMPOSITIONS WIITH HIOH PERFORMANCEY, which iy incorpirated

heretin

FIELD OF INVENTHIN

The present investion refales to varius consumer, oommentind and industrial
products, including bai not Hmited 1o personal cloansing compositions. This lrvention morg
particulacly refaes to a vaviety of personal cleansing products, including body wash, Hauid

hand soaps, and natarid body washes sd hand soaps.

BACKGROUND

Many consumers have a proference for products that are merported o bhave lesser
adverse suvironmental pacts than oiher shmilar products. This preference is evidencsd by
the growth of the "wrganie” foods market, and by the labeling of products with markings

KL

such as “enviconmentally friendly” or green”

Apart from  conswmer  preforemses  for  envirommentally  friendiy products,
govermments are invreasingly regulating from an epvirommental standpoint the content of
products. To ensure the widest distribution and acteptance of thelr products, manufaciurers

therefore have good reason fo tfake into avcount o wide variaty of differing snvivoumental

legal reguivements.
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The art has therefire begun to develop a number of different techniques for taking
into account ensironmental issues when formulating products mud sequiring thelr saw

materials, In one approach the ast has developed & public "grading systemn” that grades

possible advarse snvironmental effects of produets, Such systems are knewn to be associnted

o]

with certain seals of approval by organizations having 4 perceived objective reputation
reparding anviveannental matters.

Te be commersiaily viable, a product should also meet certain cost and performance
oriteria, regardizey of environmondal attributes. Yo, avglable grading systems doonot take
into acomu @ product’s officacy or the desirable atiribuies of a product. It s therefore
desivable 1o provide a system for evaduating the savironmentel bepact of chemioal

gomponents, and  thereby  formulating  products having  improved soviromanenial

charssteristivs and performance attributes.

BRIEF DESCRIPTION OF THE DRAWINGS

FICEL 1 is 8 chart that deplots the combination of selecled consmmer properties,
clinjoal properties, and material propertios to form an eavironmentally responsible cleansing
coppostiong

FIG. 3 is o flow dlagram depivting & method of formulating an environmentally
pesprmsible cleansing vomposition; and

FIGL 3 s a graph that compaves skin conductivity values afler washing with various
personal cleansing compositiony, and compares these values with skin rinsed sodely with

waler,
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SUMMARY OF THE INVERTION

According o one examplary embodiment of the biventon, a persona! sleansing
cotposition is provided. The composition includes at least one primary surfactant having a
natural s renewable resource ovigin, at least one secondary amphoteric andior aonionic
surfictant having & netwal aud repewable resourcs orinin, at fesst ove humestant having a
natural and renewshle resource wrigin, and at loast one polymeric andior quaternary
conditioner having a natwral and renoweble resowse origin, The composition has an
optimum performance index (0P of at least about 24534 The OPE s caleulated by the
formnudie OPLs 3 o ((solids wi %% + Zoln snore} + performance grade)

Acvording to another exemplary embodinsent of the lavention, 8 wetlusd & provided
for formulating & personsl cleansing composition. To stary, af least ane primary surfactant,
at least one secondary amphotere andfor nonjonic sarfactant, at least one fuanectant, wmd at
feast one polvmeric andfin qustornary conditioner are seluoled, cach of these compononts
having & nateral and renesvable resource origin, The primary and seoondary surfactants aie
ermbined with the at least one hemectant amd the w least ovw conditioner fn a final
sompasition including the combingd primary and secondary surfactants at fess thay about 14
wi.%, and futher including the combined at feast ong humectant and at feast one conditioney
at Joss than 3.3 wi%%. After forming the Tinal composition, s optimum parformanse index
(CIPTY s determined for the composition to ensure that the composition bas an OPE of st leas

abrat 3450, ds caloulated by the above formula

DETAILED DESCRIFTION OF THE INVENTION
The fiflowing description & of exemplary embudinents only and Is ot intended
it the scope, mpplicability or configuration of the invention in any way. Ratber, the

following deseription provides 2 convenient fllustration fur implementing exemplary



{0013

{gol4]

WO 2009/131816 PCT/US2009/039330

embodimenis of the nvention. Various changss i the deseribed embodiments may be made
in the function and relative amounts of components deseribed withowt departing from the
scope of the Jovention as set forth ju the sppended clalms. Additionally, though deseribed
hevedn largely in the countext of g personal clesusing products, those skilled 1 the aet will
appreciste that the Inventive concepts deseribed hereln may Hiewise apply to other producty
as well,

v

Thres factors are constdersd with respeet to the efficacy and snvironmentsl impaet of

the particular products of the present invention, namely, 8) the use of blodegradahle apd low
todeity tngeedients that tnelade or are geverated from renowable resources, b)Y low carbon
dioxide emivsions from the product iiself and o) the performance or efficacy of the product.
Heretofore, compusitions tended to be oreated by sacrificing &t foast one of the foregoing
three faciors when another was sibanced, The present imvention mindmizes or eliminates
such sgerifice, reslizing optimal beneftis of each factor,

According to varions embodiments, the present mvention accomplishes the gosl of
producing  formalationss for porsonal cleansing products that exhubit high  consumer
performance and are st} environmunially rosponsible compositioms,  Referring to FIG, 1 a
chart depicts the combiution of seleoted consumier properties, clinical propeviics, awd
material properties to fory an envivommentatly responsible cleansing composibion according
o an exemplary embodiment of the jovention.  As depicted in the churt, sach of these
properly categories crvresponds lo 2 cireplar segion, and the region in which all three
property oatepnries overlap corresponds to forpmsdationy v personal clemmsing compositions
that a) exhibit good perfornmance atfribtes jochading high lather content durlag washing,
plessant shin-fel, and clean rinsing, b} have optimal mildness properties as detenpined by

objective assays, and o) constiiute envirormentally responsible formushations that producs

low carbon dioxide smissiony and bave high blodepradability.  In addition, the cleansing

J’;;h
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crmpositions have an opthnal perfrmance score of at jeaxt 4540; the foranala Ror which
will be boretnafter deseribed,

FIGL 2 i a flow disgram depicting an exemsplavy mcthod of formulating the
srvironmentaily responsible cleansing compoaitions having the attribates cutlined in PG, 1

As depictad, the method starts by first choosing ot least one primary surfactant and at least

one secondary surf

tant as step 100, The at least ong priary surfactant may be selected
from any of the known anienic, amphateric, or non-ionie surfitants kKaown or previousiy
used i the avt of squeous surfactant, detergent and cloansing compositions, Sultable aniomic
surfactants inclode, but are pot lHnited o, allod selfates, wlikyl sther sulfiates, alkyl arsd
suffonates, sibyl succinates, alky! sutfosnccinates, Nealkoyl sarcosinates, alkyl phosphates,
afkyvl other phosphates, alky! ether carboxylates, atkylentine acids, alkylt peptides, alkoy!
tauraies, fatty acids, acvl and alkyl glutonates, and allol isethionates, most typleally
incorporated as their sodinm, polssshin, magnesiony, womonium aadfor wane-, di- and
iricthanclanunontum salis, The alky! groups that make up the hydrophobie portion of these
surfactants generally contain from ¥ to 18 carbon stoms and nay bave vartous degress of

psaturation. The alkyl ether sulfates, alloyl other phosphates and alkyd cther carbonylatey
may contain from | io 10 ethylene oxide andior propylene oxitde unlis per molscule, and
praforably contain O 1o 2 ethylene oxide units per molecute,  Hxamples of sultable anionic
surfactanty inglude sodism and anumoniurn ey ather sulfate with 123 mnles of athylene
oxide, sudivn, smumsnion, and tristhanolammoniont lawyl solfate, dbvodium laurgth
suiftsuctinate, sodium cocovt isethionate, sodium laureth-8 carboxylate, sedinm Gl
paveth sulfate, soedium methyl covoy! tanrate, sodivm cocoy! sarzosinate, and fatty sol seaps
{sodium, potassium, magnesivm, ammeniom, andfe moncs, di- ov Inethanolammunium
salis of fafly acids) Suitsbly amphotorie and awitterionic sirfaciant materialy hclade bt

are not limited 1o alby! betaives, albyl amidopropyd betaines, allod sulphobetaines, alkyl
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glyeinates,  alkyl  corboxyglycinates,  alkyl  amphopropionates,  alkyl  amidopropy
hydragysuliaines, soyl tanrates and acyl ghiamates wherein the alkyl and acyl groups have
from 8§ ot 18 cwbon woms. Pyampley mclude  covandidopropyl betaine, sodium
covoaniplicacetate, covamidepropyl hydroxyseltalne, and sodin covamphopropiongte.
Suitable pontonie swrfactus nclode bat e not Hnnted to aliphatic {CeCigd primary w
sscondary Hnewr or branched chain acids, alcohols o phevols, and ally! phenod alkoxylates

Othsr  soitable sondonies  nolude mono- o di- atkyl alkanolunides  and  aliod
polysaccharidey, and sorbitan fatty acid esters, Examples of suitable nontoniv surfactas

cdiste coconut mone- o diethanolantde, coconut dighueoside, alkyl polvelucosides

cocamidopropyl snd fanrmming Neoxide, cetemry! sloohol, lanolin aloshal, stearis acid, and

The at least one sscondmry  surfactant ingredient s selected Drom koown
amphotericawitlerionie or nos-londe surfactant ingredients. Suitable  amphoteric and
switterionic surfsctant materials include Wt we pot limited o alkyl betaines, alkyl

sintdopropy! betaines, alkyl sulphobstaines, alkyl glyeinates, alky! oarbogyglyeinates, alloyl

amphopropionates, ally! smidopropyt hydroxysnlialies, acyl tavrates and acyl ghubunages
wherein the alkyl and amyl groups bave from 8 to 18 carbon stoms, Exwaphs nclude
covamidopropyl betaine, sodium cocoamphoacetate, cooamidopropyl hydvagysuitaine, and
sodinm cosmmphopropismate.  Suitable nonionie surfactants include but wre not himited
aliphatic {Ce~Uyp) primary ov secondary Hnear or bvanched chain acids, alecholy or phenols.

Other suitable ponionics  include mono- or di- alkyl alkenolanudes amd alkyd
pofysaccharides, wwd sorbitan fatly acid esters.  Examples of suilable nontonie sarfaciants
imchads cononut monos o dicthanolamide, coconut diglucoside, abkyt pulyglacosides,
wocamtidumromd and lourming N-oxide, cotesry! aloohol, lanotin sloohel, stearie soid, and

elvoeryl doarate.

G



[00¥7)

{6018]

[6619]

WO 2009/131816 PCT/US2009/039330

Before continoing past the step of selecting primary and sevondary sarfactant
ingrodients, 8 detenmination is made regarding the origin of the selected surfactants as step
102, I each of the surfactants 18 determined to have o maloral and renewable resnurce orlgin,
then additfonal ingredients may be sefedted. If o of more of the primary and secondary
surfactants do aot have o nataral and repowable resouscs origin, then those surfactants are
wot used, and, returning io step 100, differemt surfpotents are selested. Natwal and
reniowable rescurce origin chemicaly arg chemicaly that have a slarting sowce from a
materis! that can by casily renowed or replaced, such sy plnis and animal produsts.
Bxamples of renewable origin or resowrces include, but ave not limited to, coconut off, paln
eif, corn, oot or wood,  Examples of neserenewsble resource ovigln chenneals o
resoarces that cannod be eastty replaced include, bt are pot intited to coal, petrolenw, and
stlioa or other inined minerads,

Continging with the method, at least one lwenectiont is selected as siep 104

Flamsotaniy sre moisiure retontive matorials, or "owsisturizers.” Saitable huwectants include

any hygroscopie material that is effective in providing molsturkaation © keratinized tissug

such as skin and halr,  Humectants suitable fiw use in the compositions of the present
inventiom include say hygroscopic sterial having w solubllity of at losst S0% by weight in
witer af 25% O, Many of these praferred hurmectants will bave one ov more hydroxyl groups
aftachod angd are commonly classed as polbyvels, charbohpdeates, amides, alkanolamides, or
amines.  Nonelmiting examples of which fnchude glyesrin, sorbitol, bosey, glucosg,
fructoss, suorose, bwtie avtd, sodbam lactaie, Incfonide, sodiai POA, hvdeogtnated starch
hydrosatare, hydribyzed corn starch, etamide MEA, and wee

Befure continuing past the step of sclecting one or more humeclant ingredients, a
determination (3 made regarding the ovigin of the selented humectants g5 step 106, Heach of

the humectams is determined (o bave & natural wd rencwable rescurce origing then
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additional ingredients for the formulation may be selected. Wone or more of the huunoctants
donot Bave a natural sadd renowable resource origing then those homgetants sre not usad,
and, returning toostep 104, one or move different hunectants are selested,

Cenitinning Torther with the msthod of formulating & personal cleansing nomposition,
at Jeast cme polymeric andd esternary skin cenditioner is selected ax step 18, Catlonic
quaternwry ammonin comwpounds exhubit @ positive charge that makes the puderial
sobstantive o the slighily negatively charged skin amd halr proteins, making most
monomerie and pohimeric guaternary modeculer suitable for bair and skin conditioning
purposes and as antisatios.  Seitable catiople skin conditioning ingredients juolude 3
synthetie, but natwrally derived cationie polymer, not Hmited 0 polyguaternione- 18 o
hydroxypropyl  guar  hydrosypropylisimonium. chledde or & guattrnary mmmonhan
ompound, not Hmited 0 cocastidopropy! PG-dimontum . chloride, hydrogenated starch
hydrohesate hydroypropyitrimoninn chloride, hydvoxypropyltrimmium hydrolyzed wheat
protein, and the hike,

Hefore continuing past the step of selecting ong or more conditionsrs, &
determination is made regarding the origin of the selected conditioners ay step 18, Heach
of the conditfoners i3 detérmiued to have a natural and rewewable resowee origing then
sdditional ingredisnts for the formalation may be sclected, 1 one o move of the
conditioners do pot have 2 natural and renewabie resource origin, then those conditioners an
it ased, and retarming to step 108, one o mors different conditioners are selected.

After seleoting swiaciants, snectants, and shin conditioners, the method continues
by seleoting miscelfansous funcrional adiditbves as step 112, Such additives may include pH

I

and viscosity modifiers, fragrance ofl, botandcal extravts or oily, opacifying ageats, awdor
exfoliating agents. A fow pon-limiting exemples of pH modifiers include itrs actd, malic

acid, saltoviic acid, and sodium hydroside. Sodinm chioride and sromonium chhmide are
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Just a couple of mow-limiting examples of viscosity modifiers. Several nort-limiling

examples of bolanical extracts or botanival ofls nclade clirus grandis (grapefiuity fruit
extract, rarioa granatum BExiracy {pomegranale), rossmry officinalis Grosemary) leal extract,
menthit peperits (pepparming) leal exsract, prunus soyadalus dulels {sweet almond) sexd
extract, almond ofl, theohroma cacse {tocor) soed butter, sunflowersend oil, sevhean ol and
lavender off {lavanduls angustifolial, & fow non-liniting examples of opaciiving agents
inclade glyeod stearate, ghyoal distearate, tiianium dicwide, mica, and magnesiwm slumingm
silicate.  Finally, a fow non-limiting examples of exfoliating ageots fachude apricol seed
meal, walmut shalls, jolobs esters, silion, ground vanilia seeds, riee bran wax, and rarnuba
WA

At feast ome proservative may slso be included in the cemposition as paet of the
miscellaneous additives, 1 50, the method continues to step 14 v g determination of
whether sach preservative Iy further characterized m being globally approved, and belng 8
non-formaldebvde or formaldehyde-releasing compound, aml also being non-paraben and
noneisothiazolinone in metwre. I ool retoendng 1o step 113, differsnt preservatives ars
selected ay pwt of the miscellancous additives,  Nou-liniting examples of suitable
preservatives nclude benzoie acid, sorbic scid, sorditm benvoste, sorbic acld, sodiam

saficylate, salicylic acid, phenoxyethanod, caprsbd glyeed, tropolms, glucose onidase

Decpivs

5

lactoparasidase, and comblnatings of the lke, futendud for preservation of the Halshed

formula; salts, opacifying agents, pH adjosters and or Tragranee oils,

Having selected main ingredionts and any other additive functional ingredients fin
the personal cleansing composition, the method continues to step 116 by compleling the
fornsulation, Next, decisions are made regarding whether groups of the main Ranctional

ingredionts ary ineloded &t seitable concoolrations,  As part of these decisions, # 18

determined ay sep 118 whether the total surfactant congentration i less than aboat 14wl
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I not, the methad mturns to step (00 for selection of the primary swrfactants andfor the
ameamt of each o be fnchuded.  According fo w prefered ombodiment, the ot
cemcenttation of the ot least ope primary suefectant ranges between about 3 and ahopt 8
wi.%, and the ©ial concentration of the at least one secondiry surfactant ranges between
about 2 and about & wi s

ft is alto determined ss step 120 whether the cobined humectant and skin
conditioner concentrations is Jess than about £.5 wit.%6 {f not, the method returns to stops
104 anddor 108 for selection of the bumestant snddor the skin conditioner andfor the amount
of sach 1o be included. According to o preferred embodiment, the at foast sne humedtant is
incladed in the range of sbout 1 to aboat 4 wi %, and the at feast one conditioner I included
in the range of about 01 to about L5 wiba,

W ois fuvther determined as step 122 whether thore &8 less than aboul 2 widi
proservative i the completed formulation. 1 not, then the method returns o step 112 fur
selestion of the preservative as pat of the muscellansous fupctional additives anddor the
amount of pressrvative to be included, & preferred personal cleansing composition netudes
combined miscellaneous functional addiives In the range of 0.1 1o 2096 by weight,

Crontinuing with the method, a detfermination is next made ag step 124 vegarding

whether the personal cleansing composition has an optimum performance index (OF} of at

feast abont $450. The OP s caloolted by the formady
OFT= 3« J{solids w36 + Zeln score) + purformanee gradel,

In order to obtain an adequate OPL the percentage by weight of the fotal solids
content i an important oty since lower amounts of solidy impart to the personal cleansing
composition a hefter envivoumental impaet to the waste strearn. An exemplary furmubation

$E

has a total selids concentration that is no greater than abowt 24 wi,
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o

Likewise, the Zein score fowa personal clessing composition i important because ¢
fow Fein score covrssponds 1o a hiph prediction for skin mildoess. Parforming o test that

messures. the amount of comn protein {zeind thae iy dissobeed by 8 surfactant mixiwe o
h: % k

clemrsing product, such as a body sash, obtains the Zein score. The grester the smount of

’M

vein that is dissobved in a personsd cleansing producy, the harshey a product Is indivated to be.
Therefore, o low Zeln score indicates & mild overall forpmadation, and comseguently, & betts
produst oy persoual olsansing use.

Finally, the performance grade & obtained by testing the personad Cleansing
gomposition for consume overall Hking. Acconding to the OFI caloulation, the performance
erade is a number between 1 and 1686, and squals a percentage of & maximun possible grade
that can be swarded,  For example, & preforred personat clesnsing composition has g
performance prads that s a1 feast abopt B0% of & maximom possible grade for & consumer
Hking test. Partiondars of such tesis will be subsequently disoussed.

Refore relirming to a disoussion of the mumner by which the totad solids wite, the
Zein seove, and the performance grade for o personal cleausing composition contribates &
the OF, Table 1 below outlines three exemplary compositions {"Fomules A Cand (%,
imchuding their main functional ngredionts, that satisty the provicusly-discassed composition

qualifications, ncluding thelr ngredisnts,
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16033} As previously discussed, the peroentags by weight of the tota] solids content Is we
factor when calonlating the 0P for a partionlar personal cleansing composition, and an
exsmplary formulation bas a total splids concentration that is no greater than about 24wl
Table 2 luts all of the npredients fiv Formule &, snd my oxample of 8 conventional

copnmercialived formulation ("Compargtive Formda BYY B abo included in the tabde,

(0034} TABLE 2

Foroula A - Comparative Formula B

Water,
Lo i
Bundfinw

Woater, Rodiew Laeeth \h“dE
Cogrsidopeapyl muu‘»t\
Caggnmd
Pragrance,
Adoe Bay b&: i\:

'u.m“uzuu
3 . misde ME AL
Paurin Aoid. It CHEaES
Satdvis Frad INEAH SN

Cameltin N

Forpauda Ingredients =

ﬂhcgn, 3
SHAH

Ui Cooamide,
wd, 5)5‘\-‘?;}:\1

, .E } ARy
U Yeliowe ML

Total Soluls 3y = 22.3 14,3
{1351 Before continoing with other factors that contribute fo 8 persomal clesnsing

composition's OPL it is also preferable for & composition to produce fow earhon dioxide

fi5]

,4

emissions. PreHminarily, “carbon dioxide emissions™ generally refors to a measure of ¢

o~

amonnt of sarhon dioxide or CO; smitted through the combustiogy of Tossd] fuels; inthe ease

of an organization, husiness v enerprise, as part of thew everyday operationy; it the oase of
ay individual or hoosehodd, as part of their daily fvesy or du the case of o produect or
commaodity, as part of resching market, In torns of materials, His essentially & measare of

smhoctied energy, the resull of Hfe ovele analyais. Thiv i divectly refated o the woount of

at
Lk
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maturad resources consumed, Tooreasingly used or referred fo as & messwrs of epvironmental
frapact. Carbon dioxide Is recognized as s grecobouse gas, of which Incressing levels in the
atmoaphere ave Hitked 1o global warming and clinvate change.

{00361 There are many versions of caleulators avatlable for carbon dioxide omidssions.
Howaver, in simple forms, 3t can Be messwrzd by determining the olal carbon o s given
fremulation sud determining the smount of carbon dinkide the prodect will produce sver

thme ay tenfers the veste streany,

Y
ot

03T For oxample, in the context of skin vare positioned body washes, various known
feemulations have measurable COy cmissions assuming & 5.0g wypival dosgfuse level, An

exemplary skin vare or other personal eleansing composition has w totad carbon prrcentage

no groater than sbout 11.3%., Furthermorg, an exemplary personal clesnamg composition

h

has carbon dionidys emissions that do pot excesd 2.5 g per § g of wroduet dose or usage,
Tahle & lsts the tolal varbon percentigs, together with the carbiny dinxide emissions for

previously disclosed Formala A and Comparative Foroula B

{60381 Table & Skin Care Body Wash Comparison
Formulg & Comparative Formula B
Toal Carbon (Se) = 7.8 2F2
Livams 02 emissions per single o e | + e
, LR 2417 ‘ 4.88
product dosgiuse =
Pounds {0 ensissions poy c .
Wiy A i 4.56 RS
|0 Gosesfus B
EH IR As snether exapple, I the context of snvironmentally respounsible body washes,

vartons knows formulations have weasmable OOy emissions assuming a 30g typieal
dosefuse fovel, Table 4 ists the mgredivnty for Formula £, and Comparstive Formulas D
and B, alpng with thelr wotal sodids conter, their total carbon content, snd their carban

dioxide croissions.  The sxamples of Tables 3 and 4 Hosirate exomplary carbon dioxide
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srissions by asseming that every component of the «

break down and form OO,

{6048 Table 42 Natgral Body Wash Carben

compasition (all of the carbw

PCT/US2009/039330

) weil

Comparison

Farmuala
For mzsis n

Comparative

Comparative
Parm uh £

m:eii‘ Sulfute,
( Umu,zd‘b
| Retaing

RS RES

wi Gl \
raree, PEO

i «
Slusoside, Gh
&3

'mn . H oy, Betabbe

Glyouryl Covoaig, Q
Fafy

Formula Ingredients = 3::1;.%,,,4535”@“‘;;;,,

Whe il £ r?iu{, 3

S, Sedrom

Total Solids (%) = 2.0 30 378
Taotal Carbon (%4) = | ti2 184 216
Grvams Ok
sinisslons por single 2.5 130 3,86
product dosgfuse s
Pounds Ol
entigstons por 1,000 432 77 872

Jususfuses =

{041} Redurning now with a discussion of factors that affeat the caloulation of a personsd

cleansing compositions’s OFL the Zein score for & poesonal cleansing composition §s

important becagse, as proviously discussed, a low Zeln scors indicates & wild overald

fornulation, and conseguently, 2 botter product for porsonal cleansing use. An oplimam

pange for & Zein score is 0% to 13%.  Ome excmplary method for obtaining & fein scove

inchudes proparing a 20 w3 solation of the prrsoval cleansing compsition in water, and w

bed

‘._-‘
(=)
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add 1.5 g of voln powder Into 30 g of the solution. After fillering and deying the solution,
ihe amount of remaining vein is measured, and the parcentage of zein that was dissodved in
the personal cleansing composition is then caloulated. The pertentage is the number vsed to
cadonlate the compositing's OPL

3042} Table S st the Zeln svores Tor exemplary Formaolas A and O, slong with scores fim

conventional corparative formutas 1Y, T3 B, and ¥ based on in-viiro sakdness tests.

8043} Table $¢ Fein Test (In-Vitre Mildness Test) of Various Body Washes

Fetn Seare

Pormmula C a8
Foranula A M
Comparaiive Pormula I3 <
Comparative Formaela b ' s
Uionupaeative Formaia H 52
ovaparstive Parpala B -

{0441 As previously dis grade 1s the final variable that s used o

ussed, the porfirmance

calowlate 8 personal cleansing compositio’s OPL and s oblained by lesting the personal
cleamsing composition for consumer overall Biking. The pevibomance grade v » mamber
botwown 1 oand 100, and 18 profevably s st lesst B0, memung that a personad Cleansing
composition has & porformance grade that is at least about §80% of a maxtmum posaible
grade for a comsmer Hling test. An sxemphay method of soreening the Hunished personal
cleansing composition to gaugs “performance™ 15 8 consomer Bling tes, such as o home wse
test, during which the consumer evaluates thelr overdd! Hking for the compositiong, as well as
their hking of koy performance attributes. The test s parformed blindly, meaning that the
consunmy is onable to delormine frony any containers, mdicig, eto. the source of the

connposition, Furthor, the test s perfoemed by a diverse pool of consumers covering a wide

6
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demographic range in categories that include, ax approprinte, geography, race, age, and sex
A large pumtber of consamers, be. preforably at kast 208, fwst the compasition, and a
statistiondly significant difforence should vasult st the 93% confidence tevel,

Personal cleansing compositiony, aclocted and manufsctured i accorhanee with
varfowns embodiments of the present jpvention, exhibit surprising consumer perfivmanse
ativtbutes, clinfcal moisturization, and In-vitro mildness resulls. Furthermaors, as listed in
Tables & and 7, the ovoralt Bking fv exemplary shin care and natural body washes such as
Formuls A aro significamly bigher (83%) thay that of comparative body washes such ag
Comparative Formula B (75.7%). For the dats wepresented in Tables & and 7, the consumers
were alde to grade the compositions based on & nine-point seale, with .0 being the highes
possible performance score, 7.0 ~ 9.0 belng considered by the consumer as having high
porformance, 6.0 - 0.9 belng considered by the consumer as baving medioors performanee,

and less thaer 6,0 being considerad by the conswmer as having inferior performance.

Table g Consumer Test Resulix for Shin Care Body Waghes

K nmp;mm\ e

Formuala B
sreales 3549 eruoold, asers ol skinecues body LR {UHE

Formuala &

| T¥shiked P gageds

& U'; e

Qverail Liking

el
v
Frer
e

8.9

Qrversdl Likbng, % of 9 Point Scale 833 B g b
rverat] Tather Liking TAY T
Skin Feels Smnoth 38 ke
! dos't nesdio use mush io pet 3 gowd Inther TR &5
Skin fonds hydrated AR &%

A fetteraent o the nember ulicaies
confichmoe leval than the oomesp nhm: fottey {prohut
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Consumer Teat Regults for Natural Body Washes

Formula €

Comparative

Comparative
Formela KB

Cemsles
af bhosdy wish

st

3 yrs odd, wsers b

Formula I3

£330

(239

Likdeg scafes (Spoint}
£§ Like Bxpeprelye

Hxpre

{fxlite

s

Ouverall Liking

TIDW

Orverall Liking, % of ¥ Foim
Seale

BRI DE

Chveradl Fragranes Liking FADE 4.4 33
Shverall Strength of Fragranog Liking S4B 4.7 RN
Ovargll Lather Liking S8 Bk 3 &4
Overal Appearasoe Liking T3 Ry &3

e
E-%
s

7

{-compledaly disagede B &

completaly agreed

skin feehing glean TEDE &7 )
Ciently closnses skin T80 &3 65
Poes not diry otk ERiR &3 G
Leaves sbin focking raoishurized THOE R Rt

sovan mnbat RN O & S e
Leaves skin fealing soft snd smonth

.
5
ot
™
o

The comnbination of the three vactables, total solids, Zem score, and the performance

wrade, produces an OFF of greater than 3450 for personal cleansing compositions of the

>

present invention,  Table § fists the (3P0 for excmplary formulfas & and € and also fiw

CEHDISEC

sializnd Comparative Formulas B, D B and FL
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Table Fr OP of Varions Body Washes

F ot Mildness onsmmer Overgh
Formuls Yo Refide {7 T Lilung O
xgore 5
.......... % of 8 of Segle

Farmala o 833 6095
f“m‘i‘ﬁ‘;iﬁﬁ A 33 833 5,493
Comparative Forroaba o
N ¢ N 4 622 S8
Comparative Formuala P T g ARE) Y&
;;{33.’0;_'33}.‘51!1‘.-'& Foarbula 443 9 67 2 389
Cornpartive Foromla N N ey

g 378 o7 66,7 84

The personal clesnsing compositions way be Tartber optinuzed i tems of thew

snvironmental, skin or bair mildness, or consumer Bking porformance,  Fov example,
exemplary composition inparts saperior skin molstarization when compared with water, Ag
one exanyple, FIG. 3 is a graph that compares skin conductivity values after washing wiih
Formule O and Comparative Formuls B, and compares those values with skin rinsed solely
with watsy, with all testing being performed follinving the standard leg controlied applicating
test (LCATYL  Accoding to an sxemphoy LOAT wmethod, subjects are washed with an
adequate amount e 230 mb of a chonsing composition  after obiaining baseling

conductivily measarements fov the skin pror 1o wishing,  Visuad and instromoental

measureinents are then faken at 30 mibwtes, 1 bour, 2 hours, and 3 howrs aller washing, A

condoetivity mieter rwoasares skin surface conductivity. Skin that containg a bigh level of
mosture selll exbibit higher condustance propertiss, Visual dryness s abso measwred ©
indicate how modsturized the skin appears. The top layer of the seatum comewn will appear

scther anddor Jess flaky for nove mtsturized skin, Ax depicted In the graph, cleaning

19
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with Formufa O bmparts sigmifivanthy boproved skin conductivity, and eossequenily
significantly tmpwoved moistorbstion, o skin than cleaning with water alone, while
Comparative Formula B s net significantly different than seater along.

Furthernmoae, oxcmphiry porsonal cloansing compositions of the present invimtion
alse are formed from ingredients that gre biodegradable.  More particularly, preferabie
personal cleansing compositions include the at loast one primary and secondary surfaciants,
and the at least one humedfant as compounds that experience ameater than 60%
bindegradatioey within 28 days,

While at least one wxenyary embodiment bas been presented i the foregoing
detaifod deseription of the hnvention, It should be appreciated that a vast pumber of
variations oxist 1t should also be approciated that the exemplary sinbodhment or exemplary
embodiments are only examples, and are ot intended o it the scope, apphcability, or
sonliguration of the yvention in any way. Hatber, the foregoing detatled deseription will
provide those shilled o the arl with a conventent road map for buplevoenting a exemplany
enthodinient of the mvention, it being wnderstond that various changes may be made In the
function and arrgngemint of olements desoribed v an exemplaey embodiment withogd
departing from the seope of the iwvantion as so forth in the sppended claims and thelr lega

squivalents.
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What s claimed i

A personal eleansing composition, comprising:

At keast one primary surfzotant baving a natural and renewable resogrce arigin

at feast one secomdary amphiterie anbor pontonde swifactant having & natural and

renewable resource opgin,

at Jeast one humectant having a natural and renewable resource otighy and

at foast ong polymerie snddor guaternary conditionsr having a amtural and renvwable

rEsUUICE Ofigin,

whereln the composition has an optinnan perfosmance index {OP of #t least abowt

SA430, calculated by the foramida:

OPY =3« {{sobds wi % & Zetn score} + parformance grade).

2. The personad cleansing composition acvording to elaim | wherein the af keast ong

primary surfactant is nohided by the vange of about 3 to about § wils,

ol
b

The personal cleansing composition according 1o claim 1, whera

Py

e
",
kY

e oab least one

secendary surfactant is incliuded i the range of about 3 1o about § wit M

4. The porsonal cloansing composition according 1o claim 1, wherely the at foast ane

humsotant ix included in the ranze of about § to abous 4w 3%

S The pemonal cleansing composttion according to oldbm 1, wherein th

=

o
p o)
ieh

A

al len

%

sioohe

conditioner is inchuded tn the range of abmit 0.1 o aboat 1.3 Wi,

&, The porsonal clemsing composition sceording to olab 1L whereln the parformanes
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grade isat feast about 0% of & maxinurn possible grade.

7. The personal cleanging compusition acoopding to claim 1 whersin the solids wi%e &

no greater than about 24 wi %,

8. The personal cleansing composition according 10 olabm L wherein the composition

has a total carbon percertage no greater thar sbout L%

¢ The personal cleansing composition according to clam 1, wherain the composition

has carhon dioxide emissions that do notexeeed sbowt 2.5 gper § g of prodoct dose or usage.
L The perseual cleansing composition according o elaim 1, fusther comprising ¢
prossrvative that iy a nop-formaddelyde-relessing componnd and alzo is & non-paraben and o

nop-isotiiazolinome compoush,

. The personat cleansing composition scconding to elaim 1 wherein the cotaposition

snparts superior skin modsturization when comparsd with water,

12, The parsonal cleansing composition ascording o clatin L wherein the at leasl one
primary and secondiry swrfactants, sud the ot fesst one bhumectant are compiunds that

sxperiehee groster than 60% bodegradation within 38 days.

130 A method of formulating g personal cleansing Sovnposition, comprsing
sefecting at loast ong primary surfactant having g nahwal and renewable resource onglng

selecting gt least one secondary amphoteric andior nontosne stethotiut baving a natural

Y

B B
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mind renewable rosourcs origing

selecting af least oue lonectant having o natural and revowable resource ovigin

sefepting af lomyt dwe polymerie andfor quaternary condifioner having a vabural and

renewibde rexouree wriging

combining the primary and secondary surfactants with the at least one lnunectant and the
at Jeadt one conditionar in a fual composttion inglading the combined primary and secondary
surfactants ot less dun about 4 wils and Bother moluding the combined gt lesst ome
humectant and at least ope conditfonar at less than §.5 w9, the finad composition having an

optinirn pectormance imndex (OPH of o least about $.4380, caleolated by the formala

QPL =3 + {{solids wi.% + Zein score) + performancy grade).

{4, The method according o clatm 13, Ruther comprising:

ensuring that the perfomance grade component of the OPL s a1 least gbout 806 of a

5

masiman possible grade,

!

£3, The method according to clajm 13, further conprising

ensuring that the solidy wib component of the OFF s no greater than about 24 wi 3%

16, The method sceording o alaty 13, fiwther comprising:

ensuring that the final composition has a totad carbon porcentage no greater than shout

F1.5%.

17, The method according to olabm 13, flather comprising
ensuring that the final compoesition has carbon dioxide emissions that do not esceed

about 205 g per § g ofprodoet dose or ysage
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£8. The method according to olatm 13, further comprising:
seldnting 8 proservative that s a nen-formaldehyvde-releasing compound and also s a
nest-paraben and a son-isothlazolinone sompound! snd

combining the preservative as part of the Heal composition,

1% The method sccording to clatm 13, fithar comprising
ensurhng that the final composition imparts superior skin modsturization when compared

with water,

14
71
o
D]
5
)
e
%
P
<
[
%
=
e
-
procy
£
o
fost
<
i
wr
ey
e
=
pracy
£

2 The method according to slaim 13, wherein the s

prisary and secondary surfy

dants and the atb least one humectant includes seledting conpiounds

that experience greater than 0% biodegradation within 28 days,
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