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about 1.0% but the concentration will depend on the desired product.
For exanple, while about 0.06% (wWw M-Cis preferred for suspendi ng
smal | al gi nate beads in a househol d cl eaner containing 4% of the
anti-bacterial cationic surfactant, benzyl al koni um chl ori de, about
0.075%is preferred for suspending air bubbles in fabric softener.
[ 0008] Particul ates to be suspended coul d i nclude abrasive agents,
aesthetic agents (decorative beads, pearlescents, air bubbles,
fragrance beads, etc.) or active ingredients WO
2008/ 079693PCT/ US2007/ 087216 (i nsol ubl e enzymes, encapsul ated acti ves
such as noisturizers, zeolites, exfoliating agents (e.g. al pha
hydr oxyl andhoiguginyisabilty @dimtsion h thedeystiaysanpabbadcte itV dissarsd (e. g.
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as cationic HEC, cationic guar and/or guar gumw th the rnicrofibrous
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25[ 00012] A stemddridepis emtde diatdatéd which AlsditsSiH tdapgfarent@ang@snsfr nul at i on
denonst r at i ngpicaPuseaéiel) Tae prestaGh@Mtion ofRad MBCIth bbvetsdsgifsion
benzyl al koni uhpaidudtedie femdiiosdentdifing patRAR duIfesamtsi ng a 0. 15%
MEC/ cationic guar (1:1) blend are described in Exanple 1. The cl eaner
exhibits the[@bs] ity The satopertrbaactson¢ddaild] dteegelsgs2mdeseyesbes a
concent r at edfromrabeuicd. &% tb bbet @0t alavw ectbefsuidasantywhdrembne spedic7. 5%
cat i oni ¢ sur terxeainétionris p@d a8 Hepi@eoh tintbactedal dougehol) suphendeamds
al gi nat e suspeirdiydcdritan ebout 0. NHDI£O81 47 Y688 RCITVelUSHOOT SO8LR2NEG MBO00141A
condi t i oni ngahdgkin spnditionesiycaily sgntsatabont G5% de Bbatt 3k cadindica 0. 125%

surfactants, and fabric softeners typically contain about 3% to about 15%

(wfw) cationic surfactant {with 15% being a "concentrated" fabric softener

product). Concentrates of the cationic surfactants can also be thickened for

later dilution into formulated products, These concentrates can contain greater
than 50% active cationic surfactant.

[0007] 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 household cleaner containing 4% of the anti-bacterial
cationic surfactant, benzylatkonium chloride, about 0.075% is preferred for
suspending air bubbles in fabric softener.

[0008] Particulates to be suspended could include abrasive agents,
aesthetic agents {decorative beads, pearlescents, air bubbles, fragrance
beads, etc.) or active ingredients



MEC/ cationic guar (6:4) blend. This product has suspended glitter and
is described in Exanple 3. [00015] A wet-cake form of m crofibrous
cel lul ose was used in Exanple 4 for preparing 5 a high cationic
surfactant system conprising a concentrated benzyl al koni um sol uti on.
The 40% benzyl al koni um chl ori de and 0, 06% active MFC sol ution
exhibits the ability to suspend al ginate beads and is described in
Exanpl e 4. [000161A wet-cake formof mcrofibrous cellul ose was used
in Exanple 4 for preparing 10 a high cationic surfactant system
conprising avVeéN¥eHEBat ed benzyl al koni um sol uti on. Th&CBOPI7/087216
benzyl al koni um chl ori de and 0.075% active MPC sol ution exhibits the
ability to suspend air bubbles and is described in Exanple 5. 15
EXAMPLE 1 1000171A sinplified anti-bacterial hard surface cIeaner
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set at top speed (Iiquefy) by m xi for m nut es. e mcrofibrous
cellul ose solution was diluted 1:1 vvlth Downy ultra concentrated
fabric softener WhARIBF DESKRIFGIG ORIPEBSEGORAL PIBwe O THE DRIAMINGE Xi ng

bl ade. Al ginate beads were added to test suspension. Very good
suspensi on of the beads was achieved for the 10dilution resulting in
a yi el d Poi dt0ogtl 1. 4TRefoegEngreaney el beibeter andBrook¥hes kad ¥ @hjdaction with
Rheonet er) . e Detailed Description of the Iuvention,

DETAILED DESCRIPTION OF THE INVENTION

25 [60012) A simplified anti-bacterial hard surface cleaner formulation demonstrating the
cationic surfactant compatibility with 4% benzylalkonium chloride and suspension properties
using a 0.15% M¥C/cationic guar (1:1) blend are described in Example 1. The cleaner exhibits
the ability to suspend beads.

[00013] Example 2 describes a concenirated commercial liquid fabric softener with about

30 7.5% cationic surfactant and 0.15% MFC/cationic guar (1:1) blend and alginate suspended

therein.



The fabric softener was put in a 45C oven to assess heat stability
and showed excellent stability with no | oss in suspension over 4
weeks of aging. EXAMPLE 3 15 [00019] A conditioning hair spray with
glitter suspended therein was prepared. The resulting hair spray
exhi bi ted good spray characteristics and excel |l ent suspensi on
properties. A vyield value of about 0,2 Pa (as neasured with a
Brookfield Yield Rheoneter) was obtai ned. [00020] Step A: Deioni zi ed
wat er and di sodi urn EDTA were added to a small Oster 20 m xing jar.
M er of i br ousWeetBarede (MEC/ cationic guar 6:4 bl end) REFUSMHEOE2t60 t he
top of the water and then the Qster(r) m xer bl ade was assenbl ed and
the conbi nation was m xed at top speed for 5 mnutes ("Liquify"
speed). [00021] Step B: STS and fragrance were nm xed with pre-warned

RH 40 and pr ne gl : : A i 0:.t.h § -

25[ 00022] St em%%ﬂerh_eg‘r%ﬁr@%‘“ﬁ‘?’ﬁ%“?%?gﬁﬁkaérﬁfgga‘&g}°§‘t?§8%%é?iaeq%gzt i al |

and m xed. THEC/kaispp guapdd) blendo g produstlhiag suspeadse glitiennd iqreporibeddmBramplsner
with glitterssuspended therein and a pH of 4.8. [00023] Tabl e 1;

Spr ayabl e H% %§ﬁpditioner Mt h. Suspensi Properties Process .

I ngr edi ent ¢ Oé G M@t-g&kg\égam of mwroﬁﬁ o8 caﬂalosc wz?s used in Example%?‘ox preparing

5 ahigh cationic surfactant system comprising a concentrated benzylalkonium solution, The 40%
benzylalkonium chloride and 0.06% active MFC solution exhibits the ability to suspend

alginate beads and is described in Example 4.

[00016] A wet-cake form of microfibrous cellulose was used in Example 4 for preparing
10 a high cationic surfactant system comprising a concentrated benzylalkonium solution, The 50%
benzylalkenium chloride and 0.075% active MEC solution exhibits the ability to suspend air

bubbles and is described in Example 3.

15
EXAMPLE 1

[00017] A simplified anti-bacterial hard surface cleaner containing 4% benzylalkonium
chioride with suspended alginate beads was prepared. The cleaner exhibited a measurable yield

20  value and possessed the ability to suspend air bubbles and beads. A yield value of 0.82 Pa (as
measured with a Brookfield® Yield Rheometer) was obtained. A concentrate was first prepared
containing 0.3% microfibrous celiulose blend (MFC/cationic guar 1:1 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 diluted 1:1 with an 8%

25 solution of benzylalkonium chloride. The cationic solution was added to the microfibrous
cellulose selution while mixing at about 600 rpm with a jiffy mixing blade. Alginate beads
wete added to demonstrate suspension. Excellent suspension of air and/or alginate beads was
achieved with no settling observed at room temperature or at 45°C for 3 months, The
microfibrous cellulose diluted well notwithstanding the relative low shear of the jiffy or

30  propeller mixing blade,
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EXAMPLE 2

[00018]

B Crodanmol I m STS (Croda I nternati onal

Plc) 0.5 2 B

PCT/US2007/087216

A concentrated commercial fabric softener containing about 7.5% cationic

surfactant was prepared. “Downy® Clean Breeze™ ultra concentrated” liquid fabric softencr
was modified with MFC. A 0.3% microfibrous cellulose blend (MFC/cationic guar 1:1 blend)

concentrate was activated in distilled water with an Oster® blender set at top speed (liguefy) by

mixing for 5 minutes. The microfibrous cellulose solution was diluted 1:1 with Downy® ultra

concentrated fabric softener while mixing at about 600 rpm with a jiffy mixing blade, Alginate

beads were added to test suspension, Very good suspension of the beads was achieved for the

dilution resulting in a yield point of 1.4 Pa (as measured with a Brookfield® Yield Rheometer),

The fabric softener was put in a 45°C oven to assess heat stability and showed excellent

stability with no loss in suspension over 4 weeks of aging.

EXAMPLE 3

[00019)

A conditioning hair spray with glitter suspended therein was prepared. The

resulting hair spray exhibited good spray characteristics and excellent suspension properties,
A yield value of about 0.2 Pa {as measured with a Brookfield® Yield Rheometer) was obtained.
Step A: Deionizied water and disodium EDTA were added to a smail Qster®

[00620]

mixing jar. Microfibrous cellulose (MEC/cationic guar 6:4 blend) was added to the top of the

water and then the Oster® mixer blade was assembled and the comibination was mixed at top

speed for § minuies (“Liquify” speed).

[00021]

glyeol and solubilized in the water phase.

Step B: STS and fragrance were mixed with pre-warmed R1-40 and propylene

[60022] Step C: The remaining ingredients were added sequentially and mixed. The
result was a low viscosity, sprayable hair conditioner with glitter suspended therein and a pH of
4.8,

[00023) Table 1: Sprayable Hair Conditioner with Suspension Properties

Process Ingredient % (w/w) Grams

Step '

w



1.5 6 B Propyl ene glycol CTAC 29 (29% Cetrinonium Chl oride, a
cationic conditioning agent) 0.75 1 3 4 C C Wieat Protein 1 4 C
Pant henol 0.2 0.8 C Acetam de MEA

A Deionized Water 93.725 374.9

A Microfibrous Cellulose blend 0.125 0.5
(MFC/cationic guar 6:4 biend)

A Disodium EDTA 0.1 0.4

B Fragrance To Suit

B Crodamol™ STS (Croda International Pic) | 0.5 2

B Cremophor™ RH 40 (BASF SE) 1.5 6

B Propylene glycol 0.76 3

C CTAC 29 1 4
{29% Cetrimonium Chloride, a cationic
conditioning agent)

C Wheat Protein 1 4

C Panthenol 0.2 0.8

C Acetamide MEA 1 4

C Kathon 0.1 0.4

C Color To Suit To Suit

C Glitter To Suit To Suit

Totals 100.00 400.00

EXAMPLE 4

[00024] High cationic surfactant sysiems were prepared having a 40%
concentration of benzylalkonium chloride and the wet-cake version of
microfibrous cellulose. Alginate beads or air was suspended in the solutions.
A concentrate of 1.85% wet-cake microfibrous cellulose was activated in
distilled water with an Oster® blender set at top speed (liquefy) by mixing for 5
minutes, The microfibrous cellulose solution was diluted by 80% with a 50%
benzylalkonium chloride solution while mixing at 800 rpm with a jiffy mixing
blade. Alginate beads were added to test suspension. The activity {% solids)
of this wet-cake form of MFC was about 16% vyielding an active MFC level of
0.06% in the final solution. Upon visual inspection, good suspension was
achieved for the dilution resulting in a vield point of 0.36 Pa (as measured with
a Brookfield® Yield Rheometer).



1 4 CKathon 0.1 0.4 C Color To Suit To Suit Cditter To Suit To
Suit Totals 100.00 400.00 EXAMPLE 4 [00024] Hi gh cationic
surfactant systens were prepared having a 40% concentration of

benzyl al koni um chl ori de and the wet-cake version of mcrofibrous

cel lul ose. Al ginate beads or air was suspended in the solutions. A
concentrate of 1.85% wet-cake m crofibrous cellul ose was activated in
distilled water with an Oster @bl ender set at top speed (liquefy) by
m xing for 5 mnutes. The m crofibrous cellul ose solution was dil uted
by 80% wi t h WO3Q8AM@Azy| al koni um chl ori de sol uti on whPCEUSHOZIOSTGI6at
600 romwith a jiffy mxing blade. Al ginate beads were added to test
suspension. The activity (% solids) of this wet-cake formof M-C was
about 16%vyielding an active MC |l evel of 0.06%in the final

sol ution. Upon visual inspection, good suspension was achi eved for
the dilution resulting in a yield point of 0.36 Pa (as neasured with

a Brookfi el dSABYES Rheonet er) .

[0{025) High cationic surfactant systems were prepared having about 50% concentration
5  of benzylalkonium chioride and the wet-cake version of microfibrous cellulose. Air was
suspended in the solution. 0.47% wet-cake microfibrous cellulose was activated in a 50%
concenirate of benzylalkonium chloride solution with an Oster®™ blender set at top speed
(liquefy) by mixing for 5 minutes. The activity (% solids) of this wet-calce form of MFC was
16% yielding an active MFC level of 0.075% in the final solution, Upon visual inspection,
10 good suspension of air was achieved for the dilution resulting in a yield point of 4.5 Pa. Clarity

was very good with only a slight haze,



WD 2008/ 079693PCT/ US2007/ 087216 EXAMPLE 5 1000251Hi gh cati onic
surfactant systens were prepared having about 50% concentration 5 of
benzyl al koni um chl ori de and the wet-cake version of mcrofibrous
cellul ose. Air was suspended in the solution. 0.47% wet - cake

m crofi brous cellul ose was activated in a 50% concentrate of

benzyl al koni um chl oride solution with an Oster blender set at top
speed (liquefy) by mxing for 5 mnutes. The activity (% solids) of
this wet-cake formof MC was 16% yi el ding an active MEC | evel of
0.075% i n t ORI 0l uti on. Upon vi sual inspecti on, paOYSeW/ 087216
suspension of air was achieved for the dilution resulting in a yield
point of 4.5 Pa. Carity was very good with only a slight haze. WO
2008/ 079693PCT/ US2007/ 087216 CLAI M5 1. A cationic surfactant
system conprising mcrofibrous cellulose at a concentration of 5
about 0.05%to about 1.0% (w w), cationic surfactant at about 0.05%
to about 50% (w w active surfactant) CLARS a particulate. 2. The
cationic surfactant systemaccording to claim1, wherein the

m crolibrous cellulose is present at about 0.06% 10 3. The cationic
surfactant syst efFieEs ?lafaﬁglf PSR caTRTsPE migkRtProps colliese Al acprseRtation pl

cel | ul 0s€s | bt 888Mto abbut ADBIE/),.cAibbsurfactard at abhie 008k kb 5S4 (/aatmpt

system accorgisn 1% ] Al wherein the mcrofibrous cellulose 15is
present at a ougn ggggﬁhgg%&The cationic surfactant system accordi ng

to claim?2, wherein the cationic surfactant is present at about 0.5%

to about 3% w vmfeaﬂom sﬁﬂt’:tﬁ@f@}s@ata&oord o ddi8 1CR kR thEmB bt brdgstcBiose
systen1accord|ng to_cl § €1 wherein the surfactant is present at
about 50% (W RIPEE R 80P act ant). 7. The cationic surfactant system
accordint to claims, further conprising ai r bubbl es suspended
therein. 25 3. The cationic surfactant system according (o claim [, wherein the microfibrous cellulose

is present at about 0.075%.

4, The cationic surfactant system according 1o claim 1, wherein the microfibrous cellulose
15 is present at about 0.09%.

5. The cationic surfactant system according to claim 2, wherein the cationic surfactant is

present at about 0.5% to about 3% (w/w active surfactant),

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

about 50% (w/w active surfactant).

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

25
8. The cationic surfactant system according to claim 5, further comprising beads

suspended therein.

9. The cationic surfactant system according to claim 6, further comprising beads

30 suspended therein.



8. The cationic surfactant systemaccording to claimb5, further
conpri sing beads suspended therein. 9. The cationic surfactant
system according to claim6, further conprising beads 30 suspended
therein. WD 2008/ 079693PCT/ US2007/ 087216 10. The cationic
surfactant system according to claim®6, further conprising air

bubbl es suspended therein. 11. Method of preparing a surfactant
system conprising, 5conbining mcrofibrous cellulose with water and
m xi ng, addi ng cationic surfactant and then m xi ng, adding a

parti cul at e WokdsmeP3by m xi ng, wherein the resulti ngreysizermosrsisc| ear
and the particulates are suspended therein. 1012. The nmethod of claim
Il wherein the mcrofibrous cellulose is present at a concentration
of about 0.05%to about 1.0% (W w), and the cationic surfactant is
present at out,.0.1% 1o about 50% (w/ w active, surfactant). 13.
The met hod 3? cl B o farant ﬁYS"t"'Pi‘é"%\MBI%?‘i?%‘F8&%”%?‘1’%18%2%bgb%“rsesent
at about 0. G&penddbinerein. 14. The nethod of claim 11, wherein the

m crofi brous cellulose is present at about 0.075% 15. The

met hod of claim 11, wherein the mcrofibrous cellulose is present at
about 0. 09%! 120 14etIde! prEraBER BB HIM: FOmRNSBBei n t he cationi
surfactant is premeRingaicraBaMS celulds¥oiRwabond mkdl (W w active
surfactant). adding cationic surfactant and then mixing,
adding a particulate followed by mixing,

wherein the resulting system is clear and the particulates are suspended therein.

10 12, The method of claim 11 wherein the microfibrous cellulose is present at a concentration
of about 0.05% to about 1.0% (w/w), and the cationic surfactant is present at about 0.1%

to about 50% (wfw active surfactant).

13.  The method of claim 11 wherein the microfibrous cellulose is present at about 0.06%.
15

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%.

20 16,  The method of claim 11, wherein the cationic surfactant is present at about 0,1% to

about 15% (w/w active surfactant).



