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Surfactant Thi ckened Systens Conprising M crofibrous

Cel | ul ose and Met hods of Maki ng Sane BACKGROUND COF THE
wo bddERE198N [ 0001] Surfact ant - based products SUuBOT/ES2007/083422

body washes, shanpoos, dishwashing detergents, |aundry

detergents, and autonotive detergents, anong others,

are often thickened by utilizing high concentration of

sur f aCSﬂFFa@tanPThfc‘k@HéJ‘SWeMk &%ﬁﬁ;rigngwgﬂ@:aﬁbgbivxac?ﬁllunose

surfactants, or &gs %

smal | anmounts of sa ts as sodrum salts. These
formulations result in h| gh viscosity products that
appear rich and BASHGEROUND &y E ENVENEION i n t hat
they do not provide sufficient |ow shear viscosity to
all ow for suspension of particles. Such particul ates

[oo@m]ght |Wrﬁ@ﬁnﬁ8§s%ﬂe%ioﬁu@gem&ﬁ @Qeﬁéﬁ)ﬁtWééﬁeJJGQ%poos dishwashing
pearl escents, air |l es, fragrance "beads, etc.)

deteagftntax dauindyr datereents apd auiomative detﬁtgﬁﬁ@sam@mﬁ:@tbgnal @rf:@&en thickened by
cli t r xf ol |

ut}h% nl'%lgl’? (:3 centr?t?oprﬂgf %ur Ciirc%a)r(lssr Eg ﬁaﬁl Eﬁe %Isc 1’%/ sa/nI 13’:1% surfactants or

by p@hmatrfgv Hensurbeas) wit &84l nsouatsgof \saltsarmah Bas) soelium salts These
bot h. [0002]. Conventional thickeners and susgensn

or
fonarila%orwewlta@ he&lhma?ﬁﬂgmw Ucky thaksnpstngieh and sapeiadut they are limited
in tﬁ%&x?ﬁpr g{) @%ﬁ@%% I tlf \gége%ﬁg%fny to a&}low for sus%ensmnf of particles.

Such @laytaoniagdsatnésht doclmdd aéstlmzt: Iatgantwéﬂécoramve beads, pearlescents air bubbles,

surf nt - t hi ckened Ierrs an ten lead to | psS.
fragggnce ﬁ&z&r%%av&% ipgre ‘I%ﬁo@fiﬁﬁﬂl S%PIP%YH&S Qmp%ﬁatsﬁég%ves such as

moiSERAL 1,00ited, Labhafi fabGit®Ne. o5 USPRN HyaRoRA ORRIAH @ycolic acids or
For exanpl e, xant han “gum | nparts excel’l ent suspension

polwlq@@mtheeds); vitagans @i gy viaudin Baste. dboboth] ati ons with | ow

oo 2L USSR W AT AL tan o

carboRinGk@Rl BdiulekeUaiMQ), mgaw&petﬁglcemasei@mc) hidog rapyhnethylceuulose
(Hng(g}j 3@? glc::a(ely;ﬁ;pgg Hggolg/gcl;rg ates do not funct1§r)1( tw%{}?n S%Lctgnt%ﬁllcﬁened systems
and often lead to a loss of transparency due to clouding, gelling, and/or phase separation or lack
sufficient suspension properties. For example, xanthan gum imparts excellent suspension
properties in certain body wash formulations with low surfactant-thickening but the gum often
loses its suspension ability in systems with high surfactant thickening, usually resulting in a
hazy, irregular appearance, and a grainy or lumpy texture. Cellulosic products (CMC, HEC,
HPMC, etc.), as another example of conventional thickeners, provide unreliable suspension and
have significant limitations with respect to surfactant compatibilities. Acrylates systems are
common, however, these systems do not always achieve a sufficient clarity level, require high
concentrations of polymer, and are not considered natural. Salts are often capable of increasing
high shear viscosity in surfactant-thickened systems but do not impart long-term suspension
ability.

[0003] There is presently a desire in the consumer products industry to provide for
transparent surfactant-thickened systems with particulates suspended therein, as well as a

suspension aid for high surfactant systems where many alternative thickeners will not function,
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HPMC, etc.), as another exanple of conventiona

t hi ckeners, provide unreliable suspension and have
wa@e@niosiosant [imtations with respect to surfaPCEHOE2007/083422

conpatibilities. Acrylates systens are conmpn

however, these systens do not always achieve a

sufficient clarity level, require high concentrations

[00€4] pol yrehas béed ddcovéred 1RO REHGEDRYS a6 (MBg, bactafiglly derived or
of ten capabl e of increasing qﬁgh shear viscosity in

oth@'uflaqeagatnalpﬁ useHite REQYAYE SYRISION A ppartisylakest m,sp]gaqtpnt -thickened systems as
well 0% ?ﬁﬂaﬁfﬁg? S H%hasﬂhflaétgﬁft c&g%ﬂloﬁyeﬁfuﬂag" a dq t%lscovered that the
presently a desire in us

e consuner roducts In
MFCompy s deedf far thisapapedeewith Satr Wahbmnwagancsk evéten bactenaliy—denved

mlcgg’sbéeuirsﬁ%eyg hq: gs%ttgizg ,lfqag: lgﬁr a NS eHrl & nw@*@ ng‘fsem transparent

soltﬁﬁ;ﬂyaﬁ i@ﬁlqggllé@%lst hi ckeners w I | not functl on, [ 0004]
een di scovered that m crofi brous ceIIquse

[OOQSWFC) o)z 151 emlcladﬂbyouSenelhéclseorapmahserunaﬁeqte@ aby bieuswdhctant micelle
ul at '

devglaplglr ovazgﬁtem?slﬁ,ﬁs e?g‘%?lg rs]lés%fgle arI Ia’l(ges‘%p/ elgg }\/Hcroﬁbrous cellulose is unique

in tOBBMtAtd BRRtivhtih théehsystendsaint F&Eg e pANBRAMuUsAti ¥Ndispbrised rather than
was al'so discovered that the MFC nay be used for F

solybilizsds ehergbtyhachiieviiig thsudested sugnension \mq:pﬁrhes in formulauons that would
othek%?v(l:ﬁtee”@J ytgFl ulz}/edann(]é g‘l br ﬁ eftlelnuée% o d«Jn\’?&] altﬁrnatlve solubilized

poly@&sl ts in transparent solutlons at typlcal use
| evel s. [0005] The mcrofibrous cellul ose appears
unaf fected by the surfactant m ceI | e devel oprment and

mai nt ai ns good Fﬁ@@ gﬂg
M crofi brous ce? ose 1s unlque inits Fity to
function in these systems in large part because it is

sperse at her than sol ubi.li zed, achievin .
10098 desiTHERCRDL p SHLSBS, ﬁP@ﬁBFWesm}CﬁOfe%P‘h%l SRR [Hhgy described
“SufRsthst YERAIWISBidiisPkhciuie ek NG 1BRHI% surfactani-thickened and high

preciprrtation often seen using alternative solubilized
surfpghytneystemBRI ik rSUNMRR Y elDHoFHEMBQY ETIudss MFC prepared by microbial

fermentation or MFC prepared by mechanically disrupting/altering cereal, wood, or cotton-
based cellulose fibers. When bacterially-derived microfibrous cellulose is utilized, cellular
debris can be eliminated which results in transparent solutions at typical use levels. The present
invention utilizes surfactants to achieve a very thick (highly viscous) system at high shear rates
with particulates suspended therein by using microfibrous cellulose.

[0007] The surfactant concentration of these systems ranges from about 5% to about
50% (w/w active surfactant) wherein the specific concentration is product dependent. Body
washes typically contain about 5% to about 15% (w/w) surfactant, dishwashing liquids
typically contain about 20% to about 40% (w/w) surfactant (with 40% being an “ultra”
concentrated product), and laundry detergents typically contain about 15% to about 50% (w/w)
surfactant.

[0008] The MFC is present at concentrations from about 0.05% to about 1.0%, but the
concentration will depend on the desired product. For example, while about 0.06% (w/w) MFC

is preferred for suspending small alginate beads in a body wash, about 0.075% is preferred for
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[ 0006] Surfactant systens conprising mcrofibrous
cellul ose are described. "Surfactant systens" is
WO ndosfsm®Es t o i nclude but is not limted to PCT/US2007/083422
surfactant-thickened and hi gh surfactant systens.
M crofibrous cellulose (MFC) includes MFC prepared by
m crobial fernentation or MFC prepared by nechanically
susSbndingpdil babtatd Br & BEAE 0astgandvibodk, 0. mso%qu apeterred for suspending
cellul ose fibers. Wen bacterially-derived
eithgy air bbbl 0% beass |1y e syalemscantaining @éowt&é}% Gvar) sefetagt. Furthermore,

o SR TR SN 3Lk, R o s i

Speutfichlly,esvay rtlfaaqimtt $otlp vashiacweowd 5¢& tcy aﬂi(hlt dis%g bivhshbstive surfactant)

con s SRV e ST 551 G 5o Bheut SBh?b G et sufactand),

[00691007] TheiaiMitatd 805uGRATRN I iR adstHREE ap¥itt @8R orative beads,
ranges from about 5% to about 50% (w w active

peadencenis;t amtYubhlesy diagranpe bsadscield.k ot cmtlem tingrediontsi énsoluble enzymes,

encBR B a5 DU €w‘5®°19 PR rantes sk Bl AR g &1 dlpha hydroxyl
andloy @ly‘c@hh)’acﬁ@rﬁ Wéﬁe B0ds), Oviabird (A NilaMiWIE) etc. or both. Other

surfactant being an "ultra" concentrated
sultﬁhlgeeﬁélpyﬂateaN@ui%bm@pﬁre@bmrg@fﬁlsﬂlﬂy Bhecait. | y contain

[00 ut 15[{?6 Dy g({lﬁt 1559148 m geed t%r C&s%”é gg%ﬁ%ga}'fér co-processing

IS presen conce I ons rom a

age@boudh dk. (CMC Rattthdr) and/ongein i inat v/ie thMrhlbrdi'ﬂ)ﬁi@IsCteﬂﬁlobélﬁl the surfactant
desired,_product. For exanple, while about 0.06% (W

systipe: described fhsrai g Migrotheysesrlinloge Sipads ag gricafibroye &agulose products
Whﬂf;lpc@htgﬁq}ﬂ ‘é@ﬁtg T%%%Ib(g apgcrl’eébh te&ﬁrﬁﬂan %Ign ab nd CMC in a ratio of

orsuspen I'ng air és in ab
6:3:0, AsDMHQY g@arlgmpr:mﬂe@k/[édnf a:rratscus»ﬁénkjl ndlheist thmndalaﬂlow MFC to be

bubpl es . or ads .in a em c ai.nj n bout ,4Q%
PreRRiL > AU TLRTATHIGR e OIS AU BRGSO Sk feh Gtensional mixing

intoMrfterVr| Jthe? Sv RG H4SELHIATRME! dABH afioh? o@uldl #HrYthe MFC blends are added
transparent systemis desired. Specifically, a very

to waterrandathe e0-agoaty/compsdeessing hgauts a%mdrm ut-\ﬂ@f,@lae( hy/dsation of the co-
agm% /tg%q\ﬁg%%ﬂstrlr];%%%am )I'Bgcligla%? 1%%%%6/5/ )(av/t% th gﬁg elff%\c{t%lreh? fdisperse the

micffibt@gtoailtibse fibers to produce a three-dimensional functlonal network that exhibits a

true yield point. Unexpectedly, the co-agent and/or co-processing agents CMC, xanthan, and/or
guar gum present in these microfibrous cellulose blends appear to remain solubilized (after
activation in water) in many high surfactant formulations despite their general lack of
compatibility in the high surfactant systems, most likely due to the low use level of these
polymers in these formulations with MFC.

[00011] The invention is further directed to methods of making the surfactant systems

described, with or without co-agents and/or co-processing agents.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS

[00012] The foregoing summary will be better understood when read in conjunction with

the Detailed Description of the Invention and Figures 1-4.
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[0QD9J Particulates to be suspended coul d include
aesthetic agents (decorative beads, pearlescents, air
whewBlos®ss f r agr ance beads, etc.) or active i ngPe€USIF 083422
(i nsol ubl e enzynmes, encapsul ated actives such as
noi sturizers, zeolites, exfoliating agents (e.g. al pha
hydr oxyl and/or glycolic acids or polyethyl ene beads),
vitamns (e.g. vitamn E) etc. or both. O her suitable
particul ates woul d be apparent to one of skill in the
Brt. [00010] DFFAI-FDAESCRITEON 8 T BIVENTION he use
of co-agents and/or co-processing agents such as CMC
xant han, and/or guar gumw th the m crofibrous
[000K3]| ul osBodynwishefosnulhtiis albinoastaitiagbothehe surfethntehiekaning and
M crofibrous cellulose blends are m crofibyou o
suspepsiop psyertss dgine - e Wégﬁﬁﬁﬁﬁﬂgm(g@é?f&&eﬁér%eé%@d in
B e P R O AL AN B0 6 el B Ay g Sspend ai
bubblessrd béageds al | ow MFC to be prepared as a dry product

ich c be "activated" .with.hi. shear or Nhi . .
1008131 o - et R Bavidload g8 SrRdR dasfertihdigh hove o higher
surfaQhit bR $han TOGHd M9 WasREChE AlIREribRE. Meaull BSHPasBING liquids

added to water and the co-agents/co-proce33|ng agents

witlaalginaiechuspended siferain aterilssdripgd an Esample 3t he coagent s/
~processi ng ;agent high shear is . -
o0f3050 2S5 TP BOFRL e BB REBEH Rpb e i s s
in Bxempld 4se fibers to produce a three-dinensiona
functional network that exhibits a true yield point.

[00Q)6d x pe c tbatel cakierfarte of a@ntibrme rdluless Vs seed sl Bgmpje nder preparing
o i St B S0 Y Ben M8 B3y 5 St bl

susgnbetbiberezred (after activation in water) in many high
surfactant fornul ati ons despite their general |ack of
conpatibility in the high surfactant systens, nost

ExhMEglp/ due to the low use |evel of these polyners in
these fornulations with MFC. [00011] The invention is
further directed to nmethods of making the surfactant

[00&1 tems A liquid body wash with air bubbles was prepared. Figure 1 displays the clarity
and suspensive qualities of this system. The resulting body wash exhibited very thick
surfactant rheology based on visual inspection, possessed the ability to suspend air bubbles, and
a yield value of about 3.4 Pa (as measured with a Brookfield® Yield Rheometer).

[00018] Step A: Deionizied water, 10% NaCl solution, and Kathon® CG were added to a
small Oster® mixing jar. Microfibrous cellulose (MFC/xanthan/CMC 6:3:1 blend) was added
to the top of the water and then the Oster® mixer blade was assembled and the combination was
mixed at top speed for 5 minutes (“Liquify” speed).

[00019] Step B: The contents were transferred to a 400 mL tall-form beaker with a paint
mixing blade. Sodium laureth sulfate JEELATE® ES-3) was added to the solution described in
Step A and mixed at about 1000 rpm for 5 minutes. Sodium cocamidopropyl betaine
(JEETERIC® CAB-LC) was then added to the mix and mixed an additional 5 minutes at
1000rpm. Fragrance was then added.
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descri bed, with or w thout co-agents and/or

Co- processi ng agents.

BRI EF DESCRI PTI ON OF THE SEVERAL

w/R@E98571985 THE DRAW NGS [ 00012] The foregoi ng SPOTIER3007/083422
be better understood when read in conjunction
with the Detail ed Description of the Invention and
Fi gures 1-4. DETAI LED DESCRI PTI ON OF THE | NVENTI ON

[00020013] Resly: Washmidy DBA atds @A8ede TROSIHi@dH Mi@cidsddin S B.

Wi ||

surf

Thigkegingopgy e psas

actant -t hi ckeni n

and suspensi on properties usi

oS added3: CifrippAeid fvag taenpdsled %égg% solution to

b P 5yt 1 SRR ey o

mixoe ads .enfrRilOd &)riddunirahg dhsituEiinddigy the grasencarnd thd MilOdxanthan/CMC

6:331 e

[oodE U

t héer

ry detergents,

al  dp RS BLAIWAsH Shlge

ein are described in

“than found in body washes,

e
Exanmp

1h
le 3.

Ali

whi ch have a hi gher surfactant
are al so descri bed.
al gi nate suspended
[00015]

qui d

Protezsin
S t her
R or n

dry det er degrtdientt h fragrarn
ein is described in Exanpl
nof mcro fibrous cell ul os

Cc & pehds
e 4 . [0Q

€ Was Uuse

susjpemsed
016] A we
d in Exan

t - cake
pble 5

for

preparing a high surfactan

t system

conprisin

J a

ir bubbl eb

congdentrated liquid laundry s
A suspdpdenize¢dBfagirn. EXAMPLE 1

——wasH S—pf-e
t he gﬁmf{l@m‘éﬁ@e@igﬁﬁﬁie”qu

gi-spl ays
S
The &gt /AhfiBaPORIC ¥BSILeXd) bijted very it hi ck

[ em
surflactant rheol ogy based on yisual ingpection

ap with g
0004 77A
rareet—FE-gqure—%

i qu2iP. by
0 iti dd28f] this

a) 7T

>

posseldsetfaChBolabohi ty to suspend ai 6.00ybbl es30.éhd a
. o

vl af Al
yrtci Ul auuouut

Br ocﬁ?a:tE‘IPIgé?r) Yield MR ¢

2 A AQ NI AaAQIEr
J. T A \ Pe) ||Ca6\1|0

Rheonet en)

Jeeteric® CAB-LC sodium 7.00 28.00

cocamidopropyl betain

Jeelate® ES-3 Sodium Laureth 25.00 100.00

Sulfate

Fragrance 1.00 4.00

C Cocamide DEA 7.00 28.00

C Citric Acid (50% solution) To Suit To Suit

Totals 100.00 400.00

EXAMPLE 2

[00022]

suspension of beads instead of air bubbles. Alginate beads were added as the conclusion of step

A body wash was prepared as described in Example 1 but incorporated the

C. A visual representation of this embodiment can be seen in Figure 2.

EXAMPLE 3
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[00018] Step A: Deionizied water, 10% NaCl sol ution,

and Kathon (r) CG were added to a small Oster(r)
worzoosfg7ogar . M crofi brous cel |l ul ose ( MFC/ xant heef/Ch4807/083422

6:3:1 blend) was added to the top of the water and

then the Gster(r) m xer blade was assenbl ed and the

conbi nation was m xed at top speed for 5 mnutes

[00023}i qui THighspERAInt syHOQI QereSirepar&i ush: mﬁﬁﬁﬁl@%ﬁvaﬂﬁﬁghquld and
transferred to a 400 nL tall-form beaker with a pain

laungdry defgrasniadblginsisdiaans prair wensusperdad & fhy EE!PMTES ( ?E)lmohve Ultra® dish

soagﬁfgg’ Qriﬁlxeg r??:ﬂ?%ortr@( 1%%§ﬂ£lu%kg&n gt?n&{] (',llJ go g&ﬁﬁef%rate was first

preganebaantoping @yZS%ﬂnabﬁbro(lsJ EﬁIErﬂ:'cRbGle(nﬂ)(l\/ﬂE@xMﬂ)am@M(I ﬁenl blend) in
added to t m x and m xed an additional .5 m nu

deiqresserpisr- Pr gpg?r‘@éfaww@r bydueng hegolpfionpagn B5ter® blender
“liq a'@oﬂ & (W%Smﬁfél%d The B8 s R Eélﬁﬁo&erﬁ&rtdrg %s kikn diluted 1:1
St ) d

|c eni ng occurre as nmor e DEA was ad
wnlr:PalmodnvA&Jm%ergaamr asad ks ® aetsfgms(aihwamhm ccmﬂamezl 0.1%
H to t desired |l e nthis c

riclogy Bivps A pap s Es PEarplh A, et SRpp VR B fadhe Microfibrous

cellﬁﬂl%é SFutiBnvRide fﬁ@f—in%t Eﬂ!ellbﬂte&ljarﬁ% ahdSusPERFANGRIOIndVdIRginate beads
MFC/ xant han/ CMC 6: bl en 0021] Tabl e 1: Body

wergagliiesiddarboticgie Balmpiy €Ul otweﬁzgqnt mcb@@wn\kém datgrgent samples.

Theg‘éf%poeﬁb?&esﬁiéﬂgl%g% @111@ gp Eé’f [e@ dfmglfng pi: erre!)art]%% lrlcp l‘:f' ear of the paint or

propiligt matieg brdes TheyiRldstdatdontheid Whaivne s bboutQfs B, ep visual
A visual representation_ of this enbodi nent can be seen

represenftign can be famrdipEigusy $0023] High surfactant systens
wer e prepared using manual di shwashing |iquid and
| aundry detergent. Al ginate beads or air was suspended
EXANPI4 sol utions. Palnolive Utra(r)di sh soap was
diluted in half to make a "normal " concentration dish
soap. A concentrate was first

[00024] A high surfactant system using a concentrated liquid laundry soap was prepared.
“All Small and Mighty® three times concentrated” detergent was used. A 0.25% microfibrous
cellulose blend (MFC/xanthan/CMC 6:3:1 blend) concentrate was activated in distilled water
with an Oster® blender set at top speed (liquefy). Mix time was 5 minutes. The microfibrous
cellulose solution was diluted 1:1 with All Small and Mighty® three times concentrated
detergent. Very good clarity and suspension was achieved for the dilution resulting in a yield
point of 0.62 Pa. The detergents were put in a 45°C oven to assess heat stability and showed
excellent stability with no loss in clarity or suspension over 4 weeks of aging. A visual

representation can be seen in Figure 4.

EXAMPLES

[00025] A high surfactant system using a concentrated liquid laundry soap was prepared
using the wet-cake version of microfibrous cellulose. “All Small and Mighty® three times
concentrated” detergent was used. A 1.56% wet-cake microfibrous cellulose concentrate was

activated in distilled water with an Oster® blender set at top speed (liquefy). Mix time was 5

-6-



prepared containing 0.25% m crof brous cel |l ul ose bl end

(MFC/ xant han/ CMC 6: 3: 1 blend) in deionized water. The
w@onsesmsat e was nade by m xi ng the sol uti on oPCEHEOS2007/083422

OCster(r) blender at "liquefy" (top speed) for 5

m nutes. The mcrofibrous cellul ose m xture was then

diluted 1:1 with Palnolive Utra(r) detergent or Dawn
minuktesr dhe helbisr(@esslids} hthiZalatzhke/fofmh)of BORC afas@blod. 15% so the active

triclosan) using a @gi nt m xi ngl;hor pr c%pel | er bl ade. .
MFggvel wap ‘a&&-%ﬁs g senaepiidtie Hheanisratronscetilose pejution was
A TS Ny RS iR SOl Bhirhida BOrecnt, Very good
suspemsiob tds atinevddaforrtilei drlatich tasalting ide yeidpeint afiid® DawA visual

Utra(r) d%t e%gfaﬁ:.sa | es. The m crofibrous cellul ose
TOPIGSHAURY SRR PP SFA I IHEE andi ng the rel ative | ow shear of

the paint or propeller mxing blade. The yield point

for these solutions was about 2.5 Pa. A visual

representation can be found in Figure 3. EXAVPLE 4

[ 00024] A high surfactant system using a concentrated

liquid | aundry soap was prepared. "All Small and

M ghty(r) three tinmes concentrated” detergent was

‘used. A 0.25% m crofibrous cellul ose bl end

(MFC/ xant han/ CMC 6: 3: 1 bl end) concentrate was

activated in distilled water with an Gster(r) bl ender

set at top speed (liquefy). Mx tine was 5 m nutes.

The m crofibrous cellulose solution was diluted 1:1

with All Small and M ghty(r) three tinmes concentrated

detergent. Very good clarity and suspensi on was

achieved for the dilution resulting in a yield point

of 0.62 Pa. The detergents were put in a 45C oven to

assess heat stability and showed excellent stability

with no loss in clarity or suspension over 4 weeks of

aging. A visual representation can be seen in Figure

4. EXAMPLES
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[ 00025] A high surfactant system using a concentrated
[iquid |laundry soap was prepared using the wet-cake

wQ eg0sionTesdf m crofi brous cellulose. "All Smal | PERUS2007/083422
M ghty(r) three tinmes concentrated” detergent was
used. A 1.56% wet-cake m crofibrous cellul ose
concentrate was activated in distilled water with an
OCster(r) blender set at top speed (liquefy). Mx tine
was 5m nutes. The activityg(cﬁ/o solids) of this wet-cake
formof MFC was about 16% AMBS active MFC | evel was
about 0.25%in the concentrate. The m crofi brous
cellul ose solution was diluted 1:1 with All Small and

1. M ghtyrfadare eysttd:nmsmpn’sing nticrafibobud etlbrigeenit a cvareptrgidardof about

0o DT Db ) M OB S 00, B, an

aﬁwel n Figure 5 CLAIM5 1. A surfactant system

conprising mcrofibrous cellulose at a concentration

of about 0.05%to about 1.0% (w w), surfactant at

t 5% to0 about 50% w ctlve sut f ct an

2. par S griant S;E’Steﬁ“haé"%fﬁl(ﬂ@a%t“ L JOPEH 86‘8?‘8’)5{1?50%5&6&“1056 s
preseh@atiodut OMELei N the microfibrous cellulose is present

at about 0.06% 3. The surfactant system according to

cI aiml, wherein the mcrofibrous cellulose is present

4 t.a

ol ottt SyoryecdideR el 5 e BT BB el L diBoc
preszht #tlaboiit V0398 5. The surfactant system according to

claim2, wherein the surfactant is present at about 5%

to about 15% (w w active surfactant). 6. The

4. SUrfRCHARL S EEM REGA (B 9iA 1C Mél‘&l‘f‘the WiBfoBibFousRE1ulose is

surfactant 1s”present at about W w active
pressur dtaboarit §9%.
5. The surfactant system according to claim 2, wherein the surfactant is present at about

5% to about 15% (w/w active surfactant).

6. The surfactant system according to claim 4, wherein the surfactant is present at about

40% (w/w active surfactant).

7. The surfactant system according to claim 5, further comprising air bubbles suspended
therein.

8. The surfactant system according to claim 5, further comprising beads suspended therein.
9. The surfactant system according to claim 6, further comprising beads suspended therein.
10. The surfactant system according to claim 6, further comprising air bubbles suspended
therein.
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7. The surfactant systemaccording to claimb5, further
conprising air bubbles suspended therein. 8 . The
wa@aroBas9ant system according to claimb5, furthP€T/US2007/083422
conpri sing beads suspended therein. 9. The surfactant
system according to claim6, further conprising beads
suspended therein. 10. The surfactant system according
11.1 0 okboBoBpre bgﬁﬁé‘@ﬁur%f%’é systed cBhdpribinbbl es suspended
therein. 11. preparing a sur act ant system
co rqwnbsmlng mierofibiows aellossrvoth weisuandcmiiing,ose wit h
and Xi.n ddi ng surfactant and then m xi ng,
ad(ﬁ ngpsgffg']ft%]ﬁtlaglpégenf% "?fb‘i;\ed by m xi ng, wherein the
I esddidirigtirtsansdtefollswed Bamiding, t he particul ates are
suspended therein. 12. The nmethod of claim 11l wherein
th é”li*ﬁf%lﬂélﬁq weying sxsteny isgdeariand regweinulages age suspended therein.
concentration of about 0.05%to about 1.0% (ww), and
the surfactant is present at about 5% to about 50%
12. (W Theantthveofelniatt svheein thd midioéibroat belthlode is badsent bl a concentration

\(l)mg{fe qu)h()eSﬁg] ég %‘qg{ulf;l E:g)&ugw/gq?;zlflﬁ tﬁ%gurlgﬂsq@%rg}esfper?s:qgta attt a%gl(l)tust % to about
m c§ef p@hoértﬁw‘é%hﬂféﬂté}ﬁﬁ is present at about 0.075% 15.

The nethod of claim 11, wherein the mcrofibrous
cellulose is present at about O. 09% 16. The net hod of

clai.m1l rei n.ihe surfact. an ent. at abho
13. S0t o SR 4 whaiet G PSP ibists RpISsFys Bigs 3 sbout 0.06%,
met hod of claim 11, wherein the surfactant is present

at about 40% (W w active surfactant) )
14.  The method of claim 11, wherein the microfibrous cellulose is present at about 0.075%.

15.  The method of claim 11, wherein the microfibrous cellulose is present at about 0.09%.

16.  The method of claim 11, wherein the surfactant is present at about 5% to about 15%

(w/w active surfactant).

17.  The method of claim 11, wherein the surfactant is present at about 40% (w/w active

surfactant).



