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[0003] There is presently a desire in the consumer products industry to provide for
30 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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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
25  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.
30  [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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lutfoes%qﬁénds 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
25  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
30
[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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[ 00014] Manual di shwashing liquid and liquid laundry detergents, which
have a hiq&er surfactant |evel than found in body washes

al so descr VB REN¥%al di shwashing Iiquids 10 with algﬂﬁg?g§§@@%%ﬂﬁed
therein are described in Exanple 3. [00015]A liquid | aundry detergent
wi th fragrance beads suspended therein is described in Exanple 4.

[ 00016] A wet-cake formof mcrofibrous cellul ose was used in Exanpl e
5 for preparing a high surfactant system conprising a

concentrated liquid I aumgggq)gg@m@m};@;bﬁl{gmg Rended
t herein. EXAMPLE 1 [00017] A liquid body wash wth air bubbles was

prepared. Figure 1 displays the clarity 20 and suspensive qualltles

of this S{‘ﬁ]trozgeﬁ]ol gg?%@é@%ﬁ'%ﬁﬂ% &%&sﬁﬁmg?ﬁ?hetﬂe gﬁ&’%taﬂlphﬁﬁcemn nd
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e ol Hixtteifs Podfs: KaRooay sisbsaRmon N ekt o Ats Riftfssp pugpepd air

smal | Ost giiyigs amtikkar®,. j ar. M crofi brous cell ul ose (M-C/ xant han/ CMC
6:3:1 blend) was added 25 to the top of the water and then the
Cster(r) HOR] bl acapwpd dﬁh%ﬁhmgéwumdtlmldd@mrsh%&t@rwtw@% hage higher

top speedgfi@fant fé\f&%:ﬁsfo 1Bk YaskiR e Miso ZiBalfdis m&lng liquids
T Or m %

contents were transferred to a 400 nl t er W|t a pal
m xi ng0 bl with algBwdé mpmdadélerﬁllsu‘cﬁa‘icab(dh&ﬁl_xbmﬁ’(er3) ES- 3) was added to

i nut o, SORHIm cocanusp R Bl nit i Bhe R oo %f%%gﬂls%f@ﬂ Fepghihes
added to ingxample 4nd m xed an additional 5 m nutes at 1000r

Fragrance then dded WO 2008/ 057985PCTI US2007/
T00000] & MBEeI fot A S e ot o BRIPIo EIoEor b e daampia L preparing

Step B. Th hi‘gh%ﬁtiﬁlﬁalﬁ@?sldé:ﬁ 86hpESsinDs &n%&a%qlqaﬂqgﬂmlﬂdaﬁ wGthAG HhbBRS

then added as a 50% solution to reduce the pHto the desired | evel
(pH 515 i frspendsd ghesady.. The contents were renoved formthe mixer. Air
entrained during mxing was stabilized by the presence of the

MFC/ xant han/ CMC 56: 3: 1 bl end.
EXAMPLE 1

[0001°7] A liquid body wash with air bubbles was prepared. Figure 1 dispiays the clarity
20  and suspensive qualities of this system. The resulting body wash exhibited very thick
surfactant theology based on visual inspection, possessed the ability to suspend air bubbles, and
ayield 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
25  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).
[60019] Step B: The contents were transferred to a 400 mL tall-form beaker with a paint
mixing blade. Sodium Jaureth 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
30 (JEETERIC® CAB-LC) was then added fo the mix and mixed an additional 5 minutes at
1000rpm. Fragrance was then added.



[00021] Table 1: Body Wash Shower Cel
A Dei oni zed Wt er

Process Step Ingredient
54.775 219.10 Mcrofibrous Cell

%(W/W)

Ga
bl end ( MFOVRAABAIRPTMC 6:3:1 blend) 0.125 0.50 A 10% NaP@lT"é%P‘U{“PHﬁZ

5.00

10

[00020]

Step C: Cocamide DEA was added to the solution described in Step B.

Thickening occurred as more DEA was added. Citric Acid was then added as a 50% solution to

reduce the pH to the desired level (pH 5.5 in this case). The contents were removed form the

mixer. Air entrained during mixing was stabilized by the presence of the MFC/xanthan/CMC

6:3:1 blend.

[00021] Table 1: Body Wash Shower Gel

Process Ingredient % (w/w) Grams

Step

A Deionized Water 54.775 219.10
Microfibrous Cellulose blend 0.125 0.50
(MFC/xanthan/CMC 6:3:1 blend)

A 10% NaCl Solution 5.00 20.00

A Kathon CG 0.10 0.40

B Teeteric® CAB-LC sodium 7.00 28.00
cocamidopropyl betain

B Jeelate® ES-3 Sodium Laureth 25.00 100.00
Sulfate

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

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

C. A visual representation of this embodiment can be seen in Figure 2.
EXAMPLE 3



20.00 A Kathon CG 0.10 0.40 B Jeeteric(r) CAB-LC sodium
cocam doprogyl%; ain 7.00 28.00 B Jeelate(r) ES-3 SOdIPuCr&‘]!IITS%bIJT%tS?alZZ

Sul f at e 25W

10

15

20

25

30

7 B0 B Fragrance 1.00

[00023] High surfactant systems were prepared using manual dishwashing liquid and
laundry detergent. Alginate beads or air was suspended in the solutions. Palmolive Ulira®dish
soap was diluted in half to make a “normal” concentration dish soap. A concentrate was first
prepared containing 0.25% microfibrous cellulose blend (MFC/xanthan/CMC 6:3:1 blend) in
deionized water. The concentrate was made by mixing the solution on an Oster® blender at
“liquefy” (top speed) for 5 minutes, The microfibrous cellulose mixture was then dituted 1:1
with Palmolive Ultra® detergent or Dawn Ultra® detergent (the Palmolive® contained 0.1%
triclosan) using a paint mixing or propeller blade. The dish soap was added to the microfibrous
cellulose solution while mixing. Excellent clarity and suspension of air and/or alginate beads
were achieved for both the Palmolive Ulira® detergent and Dawn Ultra® detergent samples.
The microfibrous cellulose diluted well notwithstanding the relative low shear of the paint or
propeller mixing blade. The yicld point for these solutions was about 2.5 Pa. A visual

representation can be found in Figure 3.
EXAMPLE 4

[00024] A high surfactant system using a concentrated liquid laundry soap was prepared.
“All Small and Mighty® tliree 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 sct 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
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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 10 [00022] A body wash
was prepar 89 BYQESE i bed in Exanple 1 but incorpor at ed ¢H§s2007/083422

minutes. The activity (% solids) of this wet-cake form of MFC was about 16% so the active
MEFC level was about 0.25% in the concentrate. The microfibrous cellulose solution was
diluted 1:1 with All Small and Mighty® three times concentrated detergent. Very good
suspension was achieved for the dilution resulting in a yield point of 13 Pa. A visual

5 representation can be seen in Figure 5.



suspensi on of beads instead of air bubbles. Al ginate beads were added
as the conclusion of step C. A visual representation of this

enbodi nent can be seen in Figure 2. EXAMPLE 3 WO

2008/ 057985PCT/ US2007/ 083422 [ 00023] Hi gh surfactant systens were
prepared using manual di shwashing liquid and | aundry detergent.

Al gi nate beads or air was suspended in the solutions. Palnolive
Utra(r) dish soap was diluted in half to nake a "normal "
concentration dish soap. A concentrate was first prepared containing
0.25% m crofi brous cellul ose bl end (MEC/ xanthan/CMC 6:3:1 blend) in 5
dei oni zed water. The concentrate was &h8BMBy ni xing the sol ution on
an Oster(r) blender at "liquefy" (top speed) for 5 mnutes. The

m crofi brous cellulose mxture was then diluted 1:1 with Pal nolive
Utra(r) detergent or Dawn U tra(r) detergent (the Pal nolive(r)

contained 0.1%triglosan X1 n ropel | er bl ade

The. di oh soap tnes AnGRePs BRERRREPS PP A e BLEREbTlea St

m xi ng. Bxcel lcensistingesdentiandoisustps siniiofifroad celRiube0iresd giimdiee beads
10 were achieved for both the Pal nolive U %Ir a(%bﬁdet er entw‘@g Dawn

Utra(r) det e PYHRPUS SOFAPRYILIONTRcE RPRGESTAHP A 9B T el |
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m xi ng bl ade. The yield point for these solutions was about 2.5 Pa. A
vi sual represénBata é\r«r/\rcatrilveeurf@ermt)r A seitga pesended pemlaia@rm a co-

Soap ke pr apaPe WRTn L e B S e TConcent 1 at bar

det ergent0 was used. A 0.25% mi crofl brous cel |l ul ose bl end

( MFC/ xant han/ concentr.a ed.in.distilled
water 20 wthlan oll&FPMPoIieRaerosie it opibthe GuByhloth
time was 5 m gel@sse ERestnivtHdaquibueebinposhion s® bwonesniv@®nd).0sed
1:1 with All Small and Mghty(r) three times concentrated detergent.
Very good clarity and suspension was achieved for the dilution
resulting hi a yi errﬂeraerrrpbsrﬁbn%cé&d r@townﬂﬁtv@w@.ﬂttﬁe\ﬁ%eﬂmsl n a
45C oven to assess heat stabil showed excellent stability with
no loss 14 cl gellulgseis n;'aee'émstrmﬁwsmomeﬁéloafat agiongentratipngal

25r epresent at i Qg =ean be seen in Figure 4. EXAMPLES [ 00025] A hi gh
surf act ant syst’em using a concentrated liquid |aundry soap was
prepared 30 using the wet-cake version of mcrofibrous cellul ose.

"All Small and Mg t hree tine con ent ated .ge was
seed. A1, Sovktamt -G B SOMRERLRT BEGEA Wikieef Hidehote
activated in demilbsd Rthragérgrin Wldaql.&albu%ﬁﬁ:(oﬁsi)tloma@@d@hcém‘at@h dgfop
speed (I] quef?. Mx time was 5 WO 20081057985PCT1US20071083422
m nut es.?0rhe Jd9%; ty (%solids) of this wet-cake form of M-C was
about 16% so the active MFC | evel was about 0.25%in the concentrate.
The m crofibrous cellulose solution was diluted 1:1 with Al Small
and M ghty(r) 5t hr eéheicempositiod @sceringdodiaiary Y evhereidhg sydaetant is
suspensi on vva V. N )\ i nt
of 53 e A" PLEE BVS ol Soiipatioh 8 5 83kerh Roh ol Bledo%e
{w/w active surfactant)

25
6. The composition according to claim 5, wherein the suspended
particulate comprises air bubbles, beads, or a combination thereof.
7. A method of preparing an aqueous composition comprising a high
30 surfactant system consisting essentially of water, a microfibrous cellulose,



CLAIMS 1. An aqueous comnposition conprising a surfactant-thickened
system 5consi sting essentially of water, a mcrofibrous cellul ose
present in the aqueous conposition at a concentration fromO0.05%to
0.15% (W w), a surfactant present in the agueous conposition at a
concentration from5%to 20% (w w active surfactant), a salt, a
suspended particul ate, and a co-agent, wherein the aqueous
conposition is clear. 10 2. The conposition according to claiml1,
wherein the mcrofibrous cellulose is present in the agueous
conposition at a concentration 0.06% 3. The conposition according
to claimil, waeesssiastantea stispeotlied padiculbe cndovoailsapoegent, i n t he

aqueous conposition. at centration of 0.075% 4. The
conposition a€8h‘P§FW§ tpgsgq%gi 1, wherein the mcrofibrous cellul ose

is present in the aaguedisg apopdeidd @itralibrausositrteraitti watednd Rixing %o
5. The conpositjon according to claim?2, wherein the surfactant is
present in th&BJi¥88e¥onposition at a concentration from5%to 15%

(W w actige surfachadihg-a sitfackant BA8 tRETRMEAG, iy according to claim 5,
wherein the suspended particul ate conprises air bubbles, beads, or a

conbi nati on t her eofdding pagiciatps ipllowedmygaikingg an agueous conposition
conprising a high %@%iﬁ%%ﬁﬁﬁro%@h?%@% i§?r@§bn‘?ﬁ§ﬁ1@td lehMSOf
water, a mcrofibrous cellulose, "a surtfactant, a suspende

particul at e, anthpopitivordklopnaenteatagdram Oddvpto 811886 (W) sthe parfaétant

combi Nl ng &, PABRLER MRS BhLESRUSorfEbi A MAdnlighe n8AhdR 1) B
10 (w/w active surfactant), and wherein the resulting compaosition is clear and

the particulates are suspended therein.

8. The agueous composition of claim 7 wherein the microfibrous
cellulose is present in the aqueous composition at a concentration of
15 0.06%.

9. The agueous composition of claim 7, wherein the microfibrous
cellulose is present in the agueous composition at a concentration of
0.075%.

20
10.  The agueous composition of claim 7, wherein the microfibrous
cellulose is present in the agueous composition at a concentration of
0.09%.

25 11.  The aqueous composition of claim 7, wherein the surfactant is
present in the agueous composition at a concentration from 20% to 40%
(w/w active surfactant).

12.  The aqueous composition of claim 7, wherein the particulates

30 comprise air bubbles, beads, or a combination thereoi.



5addi ng a surfactant and then m xi ng, and addi ng parti cul ates

foll owed by m xing, wherein the mcrofibrous cellulose is
present in the aqueous conposition at a concentration fromO0.05%to
0.15% (W w), the surfactant is present in the aqueous conposition at
a concentration from20%to 50% 10(w w active surfactant), and
wherein the resulting conposition is clear and the particul ates are
suspended t herein. 8. The aqueous conposition of claim?7 wherein
the mcrofibrous cellulose is present in the aqueous conposition at a
concentration of 150.06% 9. The aqueous conposition of claim?7,
wherein the mcrofibrous cellulose is present in the agueous

conposi tion ayaa Cﬁ@.@ﬁ“@g?gﬁeﬂf o%s%ﬂﬁg"e]sl tiaﬁgof wgﬁr,a@Hﬁ&Hﬁbrous

conposi tion of "cla TR ERe W e rou | 0se I's present
in the aqueouseﬂxﬂombiehdpmsaﬂataantoaneatsuapémxdecb[ﬁarﬂcm% whéﬂelnﬂﬁm
aqueous conposi.ti of erein th ent in
e aqueous’ o BpsEPrats selfogh %ﬁghe%mpo{eﬁaﬁ oG

active sugfackanthhn glih, Hhe caeguse f@%a@.ﬁ@ refio of 8i3m. 7 vvherel n
the particul ates 30conprise air bubb beads, or a conbl nation

t her eof . 13. A surfactant systemconsisting essentially of water, a

m cr of i brous [ lu ; i

Dartoulate. wier of o 2quRbEREomBoFtEn BGinBIibing ML sSUTRIRSh of daim
bl end of mi crdBi whewn thel migrfbsousselividserblepnhis pagent in the aqueous
car boxy et hy! SEhiodLRRA of B Bnbaitidcfiort Boks wudd: A0, aaycous

conposi ti on conpri syste claim 13, wherein the
m cr of i by¥@®us cel | ul ose bl end is present in the agueous conposition at

a concentrati of _ 0. 125% 10 15. The.a S conposition
Secording to dPar e BaEeds tohhestonAtiarding 1S FERR o ubieriatle ' o
shanmpoo, a di shipokitiBe iF8beHgdakh, & shawpes ya dehRbSaAY de®irgént, a

aut onoti ve detergent.
laundry detergent, or a automotive detergent.

15 16. A surfactant system consisting essentially of water, a microfibrous
cellulose blend, a surfactant, and a suspended particulate, wherein the
microfibrous cellulose biend comprises a blend of microfibrous cellulose,

guar gum, and carboxymethylcellulose in a ratio of 3:1:1.

20 17.  An agueous composition comprising a high surfactant system
consisting essentially of water, a microfibrous cellulose present in the
agueous composition at a concentration from 0.05% to 0.15% (w/w), a
surfactant present in the aqueous composition at a concentration from
20% to 50% (w/w active surfactant), a suspended particulate, and

25 optionally a co-agent, wherein the aquecus composition is clear.

18. The aqueous compasition of claim 17, wherein the microfibrous
cellulose is present in the agueous composition at a concentration from
0.06% to 0.09% {w/w).

30
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1516. A surfactant system consisting essentially of water, a

m crofi brous cellulose blend, a surfactant, and a suspended

particul ate, wherein the mcrofibrous cellul ose blend conprises a

bl end of mcrofibrous cellul ose, guar gum and carboxynet hyl cel | ul ose
inaratio of 3:1:1. 2017. An aqueous conposition conprising a high
surfactant system consisting essentially of water, a m crofibrous

cel lul ose present in the aqueous conposition at a concentration from
0.05%to 0.15% (w w), a surfactant present in the agueous conposition
at a concentration from20%to 50% (w w active surfactant), a
suspended par flPcul dhe acHaeUDGHRPeiR) PiclaIMc b yeiein thpspeaciantis
agueous Co”pﬁ@%éeﬁi‘gme%ﬁép?s %&né@&ﬁ&%ﬁ%én&?ﬁ?&ﬂﬁhh‘oﬂ{‘zéﬁ}o 16l48bm 17,
wherein the nicrofibrous cellulosé 1s present 1n the aqueous

conposi ti on afwav adivessuriaatantn from 0. 06% to 0.09% (w w). 30 19. The
aqueous conposition of claim 17, wherein the surfactant is present in
t he aqueous conposition at a concentration from20%to 40% (W w
active sugfacpant) Thd2Qudhes esrHpssitorconpaigi 17,arharéinahainitrbiibrovaer ei n
the mcrofibrous cellul ose and co-agent conprise_a blend of

mi crofi brous E8IYle$eaRd CoRaPNIRARPITRP biehd Sl yHeeHYctaIceliyigs® Jusr a
ratio of 3:1: Sum, and%érboWﬁ\eﬂﬂH’@éHUﬁasﬁ(?ﬁrHQﬁﬁé beg19f claim 17, wherein
the m crofibrous 10cel | ul 6se and co-agent conprise a blend of a

m crof i brous cellul ose, xanthan gum and carboxynethyl-cellulose in a
rati o of 6:3: | §4 : i A erein
the conpositi (%?1 i sngb%ggggﬁsagtﬂHﬁggg%ﬁ%%m y’gheﬁ\%\ggh?rqgh%&gﬁgent , a
| aundry 1kt er gelilpseand basagant comypriseca diehdraj@mhicrofibrous cellulose,

xanthan gum, and carboxymethyl-cellulose in a ratio of 6:3:1.
22. The aqueous composition of claim 17, wherein the composition is a

body wash, a shampoo, a dishwashing detergent, a laundry detergent, or

15 an automotive detergent.

-11 -



