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(54) Title: PROCESS

(57) Abstract

A process for compatibly hydrating a fragmented solid which forms a gel with an aqueous composition, said process comprising:
a) generating a first aqueous composition and a second oily composition containing the said fragmented solid; b} combining the first and
second compositions in at least the essential absence of air; and ¢} contacting the combined composition with a means for vibratorily mixing
the combined composition, thereby causing the combined composition to be sufficiently mixed so as to hydrate the said fragmented solid
to the extent that is is compatibilized into the composition and provides a stable gelled aqueous composition. .
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PROCESS
Background of the lavention

Adequate CORLActng of differing substances to bring about homogenous
compositions has met with verying degrees of success throughout the 2555, Various
mixing devices have peen developed including multibladed gtyrers, baffled reactors
combined with various stirring means, and the like. Compatible, stable dispersions and/or
emulsions among liguid systems that are not soluble ia each other at the specific
concemtrations have been formsd by various medns such as surfactant interaction,
ermulsifying aids, and the fike, together with the appropriate miXing MEans.

Various disclosures arc present with respect to mixing.

US. Patent 4,152,466 s directed to the preparetion of peanut burzer tsble syrup and a
method for making the same. A slurry of xanthan gum and peanut oil is prepared axd then
hydrating the gum by mixing with water and »agitating”, see calunm 1, lines 35-46. The only
ggitation appRrEtus disclosed is one with stirring bledes, column 2, lings 67 through column 3,
fine 2. A vibratory mixing apparstus is not dis:iOsed. The process it performed totally open
to the gir. No attempt is made to minimize aif.

EP 0 468 560 is directed to new casein containing dispersion products, optionally
mixed with denatured protein containing compounds. These emulgions can have a gelling or
stabilizing agens using various gums including xanthan gum. According 1o Example IL
appearing at page 4, line 55 to page 3, line §, the mbxng of the gum is performed with an
“[Tlera-Turax®” mixer and homogenized further with & “Prestomll®”. Neither one of these is
a vibratory means. Rather, each uses a propeller around b cenral axis which is surronnded by
2 sheath with slits through which the pressurized mixwre is fed. Suill further, there is no
anempt to keep air out of the compositions during the mixing of the gum.

JP 54084040 is directed 1o the preparesion of enmlsified food. A method is diected 10
() combining locust beaz guin and phosphare in 2queous phase, (b) combining xacthan gum
io aily phase, (c) adding the oily phase to the aqusous phase, and (d) ermulsifying the mixture.
Ermulsified food of high viscosity c&0 be casily prepared with reiatively small amounts of
emulsion stabilizer. At emulsification the mixture is not tghly viscous, but with lapse of time
the xanthan gum in the oily phase is slowly transferred to the aqueous phase end reacts with
the locust bean gum. No ymeans of agitation is disclosed, if any is actualty used. Rather than
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hydraring the gum as 8 gel in this spplication, the “xanthan gom in the oily phase is slowly
transferred to the aqueous phase and reacts with the locust bean guny” {emphasis suppiied).

IP 6041577 is directed 0 8. new gelling agent for emulsified waste edible oil, Inanew
method of gelling the oil, the gelling agemt is added t the ofl. Water or warm watet is then
added to the oil to emulsify and gel. Available gelling agenis include agar, phaselellun,
carrageenan, arginic acid, xanthen gum, gelatin and other decomposed products of collagen
and high aad low methomyl pectin, No disclosure ofa rmxmg means is made. '

U.S. Patent 5,296,166 is directed to emulsions of 3 water tmmiscible phase in an
aqueous phase which are produced with 2n jmproved method which does not require milling
or momogenizing equipment and which allows emulsification {o be camied out at reduced
emperatures. A hydrophiic thiekeaing agent component is dispersed within an oil or wax
phase priot to addition of the oil or wax phase 1o an uqueous phase. When the oll or wax
phase is added ro the aqueous phase, phase inversion and gellation eccur and the thitkeaing
agent forms 2 Jattice which entraps ol or wax phase particles of reduced size in a uniform
dispersion. The temperature of the emulsion is reduced until the oil or wax partisles begin ©
solidify. Differentiation is made berween Jow shear mixing and high shear mixing. Only low
shear mixing is to be used Their definition of high shear mixing is that i brings gbout an
increase of az least 10°C or a pressure on the emulsion of a1 least 500 1bs.jsq, inch, ses eolumn
2. fines 21 to 24. However, their description of conveational “low shear” emulsificaticn
mixing equipment does nat include the high shear high vibratory means wtilized in the claims
of this present application. Rather, high shearing mixing apparatuses are defined as typically
including "high frequency oscillator”, se= column Z, lines 63-65. In fact, 3s pointed out ¢
cohamn 2, lines 37 10 54 all of the desired forms of mixing will bring large quantities of air
into the mixed composition. Infact, onc of the actual specific means of mixing is “geration”,
see column 2, lines 37 through 39,

In Hagers Handbuck de pharmazetnischen Prasis, velume, 7, Springer Verlzg, Berim,
1971, page 304-305, it discloses methods of mixing, the “Contineatal Method” and the
“Epglish Method ” The first is directed o an gmulsion wherein the equlsifier is ground, i.c.,
gum arsbic with the liquid intended as the emulsified material and after the addition of 2
certain quantity of “outer phase” i_e. water, it is emulsified. In fact, it is specifically disclosed
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that the Continental Method is so good, particularly at certain ratios of oil
emulsifier: water that mechanical stirrer auxiliaries need not be used. There
is nothing directed to the hydrating of a gum, merely to making an emulsion
which can be prepared without agitation.

The English Method is specifically directed to dissolving the
"emulsifier” (gum) in the outer phase, i.., water phase and slowly adding the
inner phase (oil) with mechanical processing. however, the patent
application claims the fragmented solid, i.e. gum, in the oily composition.
This is exactly the opposite of the English Method.

In Food Engineering, May 1996, pages 21-23, it Cites the attributes of
sonolation technique and apparatus with no direction to the problem which
has been defined and solved in this patent application. ,

Any discussion of documents, acts, materials, devices, articles or the
like which has been included in the present specification is solely for the
purpose of providing a context for the present invention, It is not to be taken
as an admission that any or all of these matters form part of the prior art base
Or were common general .knowledge in the field relevant to the present
invention as it existed in Australia before the priority date of each claim of
this application.

Often the more difficult problem is forming a stable, compatible - .
composition wherein one or more of the components remains in a
heterogeneous phase, usually solid, with the bulk of the composition liquid.
A further subcategory of these mixing problems is where one or more of the
components of a liquid composition enters or is somewhere present in the
process of preparing the final liquid composition in a heterogeneous phase,
usually a solid. Unless such heterogeneous material is very readily soluble in
the fluid medium, a compatible stable, homogeneous final fluid composition
is not readily obtained. This problem is particularly accentuated if the solid
material changes physical characteristics when it is added to the fluid. For
example, some fragmented materials such as powders, granules, crystals and
the like tend to form agglomerates when first exposed to a fluid such as water.
Ilustrative examples of such materials include xanthan gum, acrylate
polymers, acrylate acrylamide polymers, 2-hydroxy propy! ether guars, and
carboxylic acid polymers. These agglomerates are difficult to break up
through ordinary mixing means, are difficult to process and pass through
standard chemical manufacturing equipment and may provide a final
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composition which is at least aesthetically displeasing, if not yet
compatibilized. Still further, some of these solid materials also have a
tendency to swell in size when exposed to the fluid, usually water. This
makes the materials extremely difficult to handle in their highly
concentrated, slurrified state prior to being combined with the main quantity
of fluid composition. This seems to be particularly true for materials whose
functions in the final composition is to supply a thickening effect. Such
thickening

3a
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effect is often achieved and/or accompanied by forming 2 gl The gel seems 1o have 8
networked and/or 6rosS Jimked strucrure which provides elasicity 1 the fine! composition
a5 well as funcrioning as @ thickener. TDustrative examples of such marenigls include
xanthan gum, JUBL derived gums and 2-frydroxy propyl guar, acrvlates, acrylsie/acrylamide
5  polymers end the like. Even in the final contposition, the thickening agent may be non-
evenly dispersed, insufficiently compatibilized and/of nave a teodency 0 sepafate over
tme.
" Such problems are even further exacerbated when the material also has 2 vendency
10 entraip & while in the qwelling process. This additionslly compounds the
10 aggiomeraiion isgue, enhagses the gwelling, makes the actusl processing and bandling even
more difficult, and finally, provides & final composition which appears to have voids, visusl
incompatibilitiee and differing Jevels of viscosity therein.
A new method has been discavercd 1o wet fragmented solid matecials, having one
or more of these cpumergked problems info a fuid, preferably aqueous composition,
15 wherety the finel composition i stable and compatible, has e continuous dscosity
throughout and is visually pleasing. Addionally, the processing €0 e and is preferably
confipuous, Tuns in a8 essentially fluid rannes and the processing equipment. is readily
maiprained without plugging when not in use af during 2 recycle mode. The final
composition \which can be obrzined is generally ransiucer and prefersbly transparent
0 " These goals 4re ochieved by subjecting the fragmented s0bd erd the aquecus
stream to 3 Me3ns which vibraienally mixes the fragmented solid and aqueous STELM 10
bring about efficient mixing in the essemmial of corapletc absence of air. The solid is
thereby hydrated and successfully incorporated into the Smal composition.

25 Sgmmary of the Invention

In accordance with the invenrion there is & process for compatibly hydranng a
fragmented solid which forms 2 gel with an aqueous composition, said process corprising

3 generating 2 first afueous composition and 2 second oily comnposition

30 . containing the said fragmented solid,
e
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b. combining the first and second compositions in an at least the essential
absence of air,
c. contacting the combined composition with a means for vibratorily mixing
the combined composition, thereby causing the combined composition to
5 be sufficiently mixed so as to hydrate the said fragmented solid to the -
extent that it is compatibilized into the composition and provides a stable
gelled aqueous composition.

In further accordance with the invention, a process for systematically
10 recycling various streams and/or shutting down the process allows the
equipment to be immediately used without cleaning plugged fragmented
solid from within the line.
Accordingly, in one aspect the invention provides a process for
compatibly hydrating a fragmented solid which forms a gel with an aqueous
15 composition, said process comprising:
a. generating a first aqueous composition and a second oily
composition containing the said fragmented solid;
b. combining the first and second compositions in at least the essential
absence of air; and
20 c. contacting the combined composition with an in line oscillating-
knife edge for vibratorily mixing the combined composition, thereby
causing the combined composition to be sufficiently mixed so as to

P hydrate the said fragmented solid to the extent that it-is
compatibilized into the composition and provides a stable gelled
el 25 aqueous composition.

. Detailed Description of the Invention

The fragmented solid processing is the key to the invention. These
materials are, in general, difficulty hydratable. Examples of the fragmented
solid which can be processed in accordance with the invention are various
fragmented solid families such as, viscoelastic materials, suspending agents,
and thickeners. Some specific materials can perform all these functions.
Some such examples include the Carbomer® acrylate polymers available from
Goodrich, guars, cellulosic ethers and the like. Particularly difficult to
process are the gum-like materials, in particular, the xanthan gums.




10

Generally manufactured in the powdered state, these materials are exemplary
of all the previously mentioned difficulties in hydrating a fragmented solid.
They tend to agglomerate when exposed to water. They swell in size
substantially making it difficult to process. Finally, compounding the
processing problem greatly, they entrain air into the swelled agglomerate.
The entrainment of air generally increases as the concentration of xanthan
gum used in the final composition increases. The remainder of this
application in its detail will relate specifically to the xanthan gums but it
should be noted that all the difficulty hydrated material, previously
mentioned and particularly gum like materials, viscoelastic materials and/or
thickeners are intended for coverage and well suited for successful
implementation in the inventive process.

5a
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The devices which bring about the appropriate hydration of the difficulty
hydratable fragmented solids are those means for bringing about extrems vibratory action
on the Bquecus composition beaning the fragmented golig, Scveral means BT¢ available for
accomplishing this. The first is an io-line vibratory homogenizer which is compatible with

5  continuous processing. This apparatus is a» enclosed chamber baving therein 2 knife edge,
psually of 8 metallic nature. This knife edge 15 generally fixed ot ope end. The combined
grream comprised of en aqueous greal and oily gtream camymg the fragmented solid is
prought into contact with the kuife edge- Energy is transferred grom the velocity of the
seam to the knife gdge causing it 1o vibrate i the Lltresomic spectrur.” This vibrating

1w keife edge provides extreme agitation and cavitarion 10 the combined stream thereby
bringing about & PEOPET wetting of the fragmented solid and compatabilization with the
contbined stream. Due to the nanre of the enelosed systemm, after air 18 pushed cut of the
system by {hs leading edge of the combined sream, there i3 essentially 7o 2 present in the
system nor io the combined stream- The combined stream carrying the fragrmented solid

15 canbe brought into contact &t any point in the enclosed ystem prior to the contact of the
comibined stréam with the \gife cdge and prior o the apertare which focuses the combined
qream onto the kaife edge. However, it is prefesred 1© minimize the time the fragmented
solid 15 In comad with the aqueous sueam because of the previously memioned
difficalties. Thercfore, i is preferred t0 combine the aquecus Siream and the oily sugam

20  immediately pror to contect with the knife edge or calenng an aperwfe prior to the knife
edge.

After compatibilization and bydration of the fragmenad golid, the remainder of the
s.quebus soluble material such as surfaciants, can b added.

The knife edge is Jibratorily moved by any energy providing gource. FIOWEVET, it

35 s prefersbly vibrated by the sweam contacting the surface of {he blade inside the chamber.

, Since the streasms are \nder pressure 10 bring about movemeat, this energy s sransferred
1o the knife edge which causes it o vibrate in +he ultrasonic frequency range, thus creating

3 cavitetion effect & the knife edge. Although we do not with 10 be bound by any theory,

it is believed that it is within this cavitation ficld that the high energy mixing effect takes

30 place
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This is an exsmple of = meang for \ibraterily mixing in an enclosed. ZORURUOUS
process.
A further cxample of utilization of & vibraring means can SCeur in & batch process
which is open to the gumosphere wherem an_elecuomechamcnl ibratory generator is used
s 1o hydrate and compatibilize the fragmented solid imto an agueous syste. An s1Queous
composition is prepared in an open reactor with water soluble componesis thereinl. An
oily composition containing the fragmenmed solid is fed ime the Bquecys composition i 2
mannes which brings ghout as little introduction of air im0 the aqueous camposition 8s
possible, Generilly, the oily soream is in relarvely small quactities so as to bring abow 2
o mminimum of &ir introducrion. Concormisantly, with the froducion of the second strear,
an clectromechanical, vibratory generator already present o1 1S inserted imo the combined
compesition and allowed 1o vibrute 8t 2 frequency which hydrares the fragmented solid and
compatibilizes the composition-
QOther meaas which brings about the appropriste vibratory frequenc 10 hydrate and
vs  compaibilize cao be gmployed. The preferred means is the in line knife edge in 2
chember. This apparstus is marketed by Sonic Corporation of Stratford, Connecticut 88
the "Sopolator”. The aqueoiss composificn san be comhbined with the ngily" stream
carrying the fragmentzd oolid immediately before an gperture which jeads 1o the sonication
chamber. Inside the mixing (sonicarion) chamber, the kinetic enzigy of the high velocity
20 liquid stream i copverted into Nigh intensity mixng cnergy by utlizing 2 physical
phencnﬁnon Kknown &5 "jer-edge tone". The jes of process Jiquid under pressuie is forced
through an elliprical aperwure at a gk velocity (generslly 300 fps (feet per gecond) or .
more} 2nd is directed at the edge of a blede-like obstacle in its path. Betwee the aperture
and blade-like obstacl?, the jet of liquid sheds vortices perpendicular ©© the original fow
2¢  vegtor. Ihe shedding patrerm is stable, and alrernaiss such that 2 steady oscillation n the
ulérasonic range of about 2,000 to about 100,000 Hertz or more, OScurs within the liquid.
The siresaes 3¢ Up within the fluid by ultrasomc oscillations <an and preferably do cause
the fuid to cavimte in the ultresonic frequency rangc. 1t is the high level of cevitstion
combinad with the sbear and turbulence within the mixing chamber which shatters the

30  product particles and emulsifies liquids, when necessary-

T
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Tn order to maintain the proper frequency of oxcillation of the kaife edge, the
stream should be moving through the line under &n appropriete pressure. This pressure 18
at least partially dependent upon the viscosity of the compostzion, flow rates and zperure
area,, However, in generel, & pressure of at least about 300 psig, prefersbly at least about

5 350 psié is employed. The maximum pressure is deteminéd by the nature of the
equipment, processing and safety factors. The frequency of oscillation for the knife edge is
alsp at least purtially dependent upon the viscosity of the composition, flow rates and
aperture area. Generally, &t least about 20,000 Hertz, preferably at least about 30,000
Hertz can bring about approprisie hydration and compsubilizimg. The uppermost

10 ossillaory frequency generally about 100,000 Hertz is at least partally determined by
viscasity, flow raie and apertute ared.

The nature of the agueous stream is that it should have an appropriate quantity of
the water sojuble materials which could create issues if added later in the processing
smeams. Additionally, materials which could magnify the hydration and/or compazrilization

15 issues of the fragmemed solid should be omitted or present in small quentities. The
aqueous composition may slso comprise a1 this time various quantities of water soluble
materials present in the final composition such as chelating agents, preservatives, colors,
ultraviolet stabilizers, pE adjusters, and the like which might be difficult to add later inthe
process, pa.rticizla.ﬂy because of the quantity of the material involved.

20 The Fagmented solid is dispersed in & separate oily stream prior o bringing the oily
composition and aqueous composition into contact. By *oily" is meant a composidon
which is essentially non-soluble in water or the quantity of water into which it will be
comacted. In the context of a watery composition as previously described, such "oily”
compositions can have components such as free famty acids, fragrances, organic

28 emulsifiers, orgaric prescrvatives, oils in general, petrolatums, antibacterial agents such as
Triclosan and tricklorocarbiide, and the like, a5 well as the fragmented sclid. Although
generally not necessary. it is sometimes preferred to add a smell amount of surfactant,
ususlly common to the final eompositién and preferably anionic 16 make the fragmented
solid mare readily processable pnd fluidized for processing through the equipment.
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After passing through the mixing chamber, the compatibilized mixture contirues
through the processing line and the remainder of the active components added. For
example, the remainder of the agueous solurion materials can be added in additional
streams while maintaining the mixing through the use of static mixers so that the

§  composition remans compatibilized.  Various other malerigls particular to the finsl
composition cen be added ar various peints including immediately before entering 2
holding vessel priot to liing the final container. '

In geeral. after the vibratory mixing means, the bulk, if oot all of the surfactants,
are added to the combined stream.  The surfactants which can be added include the

10 following Soap, a long chain alky! or alkenyl, branched or normal carboxylic acid salt such
a5 sodium, potassium, ammonium ot substituted ammenium salt, cen be present m the
composition. Exermplery of long chain alkyl or alkenyl are from about 8 1o about 22
carbon aroms in length, specitically about 10 1o abeut 20 carbon atoms in length, wore
specifically alkyl and most specifically normal, or normal with lirtle branching, Small

15 quantties of olefinic bond(s) may be present in the predominantly alkyl sections,
particularly if the source of the "allyl" group is cbtained from a natural product such as
tallow, cocomut oil and the like,

Other suifactams can be present in the composition as well. Examples of such
surfaciants are the anionis, smphoteric, nonionic and cationic surfactants. Examples of

20 anionic surfactants include but are not limited 1o alkyl sulfates, anionic acyl sarcosinares,
methyl acyl saurztes, N-acyl glutamates, acyl isethionates, alkyl sulfosuceingtes, alkyl
phosphate  esters. cthoxylated alky! phosphate esters, tfideceth sulfates, protein
condensates, mixtures of ethoxylated alkyl sulfares and the like.

Alicyt chains fot these surfactants are Cg-Caa, preferably C10-C1s, more preferably

25 C12-Cis.

Anionic nonsoap surfactants can be exemsplified by the alkali metal salts of organic
sulfare having in their molecular structure an alkyl radical comaining from about & to
about 22 carbon aterns and a sulforic acid or sulfuric acid ester radical (included in the
term alkyl is the alkyl portion of higher acyl radicels). Preferred are the sodim,

3
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ammexium, potassium of iriethanolamine alkyl sulfares, especially those obtzined by
sulfating the higher alcohols (C3-Clg carbon atoms), sodium cocoma oil famy acid
monoglyceride sulfaes and sulfonates; sodium or potassium salts of sulfuric acid esters of
the reaction product of 1 mole of a higher fatty dlcohol e.g., tallow or coconur ol
s alcohols) and | to 12 moles of cthylene oxide, sodium or potassium salt of alkyl phenol
ethylene oxide ether sulfate with 1 to 10 units of ethylene oxide per molecule and in which
the alkyl radicals comain from 8 to 12 carbon gtoms, sodium alkyl plyceryl ether
sulfonates; the reacrion product of farty acids having from 10 to 22 carbon atoms
esterified with isethionic acid and neutralized with sodium hydroxide; water soluble salts
10 of condensation products of fatty acids with sarcosine, and others known in the art.
Zwinerionic surfactants can be exemplified by those which can be broadly
described as derivatives of aliphatic quatemary ammonium, phosphonium, and sulfonium
campounds, in which the aliphatic radicals can be straight chein or branched and wherein
one of the aliphatic substituents contains from about 8 to 18 carbon aroms and one
15 conuains an anjonic waw—sélubilizing group, e.g., carboxy, sulfonate, sulfate, phosphate,
or phosphonate. A general formula for these compounds is:

®x

l
20 RZ_y(H_cH, r¢_20)

whereirt R? somtains en alkyl, alkeny), or hydroxy alkyl radical of from about 8 10 about 18

carbon gtoms, from 0 to about 10 ethylens oxide moieties and from 010 1 glyzeryl moiety,

Y is selected from the group consisting of nitrogen, phosphorus, and sulfur atoms, R? is an

25 alkyl or monofrydroxyalkyl group cortaining 1 to sbout 3 carbon atoms, XislwhenYisa

sulfir atom and 2 when Y is @ nitrogen or phosphorus atom, R is =n alkylene or

hydvoxyalkylene of from O to abous 4 casbon atoms and Z is a radical selecred from the
group consisting of carboxylate, sulfonate. sulfate, phosphonate, and phosphate groups.

Examples include; 4—[N,N-di(z-hydruxyuhyl)—N-oatadecylarmnunio]-hutam-‘l-

30 carboxylate; S-[S-3-hydroxypropy!-S-hexadecylsulfonio] -3 tydroxypentane-1-sulfate, 3.

«]0-

AMENDED SHEET
IPEA/EP

11/04 '01 WED 12:14 (TX/RX NO 8083]




— L70d oL 1323 E
CV. YOO l;\f_‘_ = S retd TNy oI TRV PP LI R @o1s
~—

[B,P-P-diethyl-F 3,69 trioxatetradecyl- phusphunio]-2-hydmxypropane—l—phosphate; 3-
[N, N-dipropyl-N-3 dodecoxy-2-hydroxypropylammernio)-propane-l-phosphonate, 3-
(N,N-di- methyl-N-hexadecylemmonio) propane-1-sulfonate; 3-(N,N-dimethyl-N-
hemdecy]mmonlo)-l-hydmxypmpane-l-sulfonate; 4-(N,N—di(2-hydroxyethyl)-N—(2

s hydroxydodecy) ammonio]-butane-1-carboxylate; 3.|S-ethyl-5-(3-dodecoxy-2-
hydmxypropyl)sulfonio]-propane—l-phosphm:; 3-(P,P-dimethyl—?-dodec.ylphosphonio)-
propane- 1 -phosphonate; and S-['N,Ndi(B-h)'droxyprupyl)—N-hmde:ylamm;mio]-Z-
hydroxy-pemtane- 1-sulfate. '

Examples of amphoteric surfactants which cau be used in the compositions of the

10 present invention are those which can be broadiy described as dexivatives of alipharic
secondary and terfiary amines in which the aliphatic radical can be straight chein or
branched and wherein one of the aliphatic substitugnts contains from abour 8 to about 18
carbon atoms and one COMAINS an MONIC Water solubilizing group, e.E., carboxy.
sulionate, sulfate, phosphate, or phosphonate. Examples of coropounds falling within this

15 definiion are sodium 3-dodecvlamninopropionate,  sodium 3-dodecylaminopropane
sulfonsre, N-zlkyltaurines, such as the one prepared by reacting dodecylamine with sodium
sethionate according to the teaching of U.S. Patent No. 2,658,072, N-higher aikyl
aspartic acids, such as those produced ascording to the teaching of U.S. Patent No.
2,438,091, and the products sold under the wrade name "Mizano!" and described in U.S.

30 Patent No. 2,528,378, Other amphoterics such as betaines are also useful in the presemt
composition.

Examples of betaines useful herein include the high elkyl beraines such as soco
dimethyl cerboxymethyl betane, 1 auryl dimethyl carboxy-methy! betaine, laury] dimethy!
alpha-carboxyethyl beiaine, ceryl dimethyl carboxymethyl betzine, lauryl bis-(2-

25  hydroxyethyl)carboxy methyl betsine, stearyl bis-(2=hydroxypropyl) carboxvmethyl
betaing, oleyl dimethyl gamma-carboxypropy! beweine, lauryl bis-(2-hydro-xypropyl) alpha-
carboxysthyl betaine, cm.  The sulfobetaines mey be represemted by coco dimethyl
sulfopropyl  betaine, stearyl  dimethyl sulfopropy]  betaine, 2mido betaines,

amidosulfobetaines, and the like.
Al
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Many cationic surfactants are known to the art. By way of example, the following
may be mentioned:

- smryldimmthylhenzyl ammorium chloride;

. dodecylrimethylammordum chloride;

- nnnyﬂ:mzyledl}'ldimethyl ammoniumm nitrate;

. tetradecylpyridinium brormide;

. laurylpyridinium chloride;

_ gerylpyridinjum chlonde

. laurylpyridinium chioride;

- layrvlisoquinolium bromide,

- djtanow(Hydmgenatad)dimethyl ammenum chioride;

. gilanryldimetiryl somotium chloride; and

- stesralkonium chloride.

Additional catonic surfactants are disclosed in U.S. Patent No. 4,303,543 see
colump 4, lines 58 and column 5, lines 1-42, incorporated herein by referenices. Also se2
CTFA Cosmetc Ingredient Dictionary, 4th Edition 1991, pages 509-514 for various long
chain alkyl cstionic surfactants; incorporated herein by references.

Neonionie surfactants can be broadly defined s compounds produced by the
condentation of alkylene oxide groups (hydrophilic in nature) with an orgamic hydrophobic
compound, which ﬁnay be aliphatic or alkyl aromatic in napre, Examples of preforred
classes of nonionis surfactamts are:

1. The polyethylene oxide condensazes of alkyl phenols, &g, the condensaion
products of alky) phenols having an alkyl group contsining fom ebout 6 to 12 cerbon
atoms in either 8 sraight chain or branched chain configuratior, with cthylene oxide, the
said ethylene oxide being present in amounts equal fo 10 to 60 moles of ethylene oxide per
mole of alkyl phenol. The alky! substirent in scch compounds may be derived from
polymerizad propylene, diigoburylene, octane, or nonane, for example.

1. Those derived from the condensation of ethylens oxide with the product
tesulting from the reaction of propylene oxide and ethrylene diamine produsts which may

a2
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be varied in composition depending upen the balance berween the hydrophobic and
hydrophilic elemems which is desired. For example. compounds contzining, from about
40% 1o about 80% polyoxyetirylene by weight and having & molecular weight of from
about 5,000 to gbout 11,000 resulting &om the reaction of ethylene gxide groups with 8
hydrophotic base constituted of the reaction product of ethylene diamine and excess
propylene axide, sud base having & molecular weight of the order of 2,500 to 3,000, are

satisfactory.

3. The condensation product of aljphatic alcohols having from 3 1o 18 carbon
atoms, in eizher swraight chain of branched chain configuradan with ethylene oxide, €8, 2
coconut gleohol ethylene axide condensate having fom 10 to 30 moies of ethylene oxide
per mole of cocont alcohol, the coconut alcohol fraction having from 10 1o 14 carbon
gtoms. Other ethylene oxide condensation products are ethoxylated famy acid esters of
polyhydric alcohols (e.g., Tween 20-polyoxyem)1=ne (20) sorbitan monolaurete).

4 Llong chein tertiary Aming o:ndes cotresponding o the following general

formula:
RiRyRaN=—0

wherein R) contams au allkyl, alkenyl or muonohvdroxy alkyl radical of from about 3w
abour 18 carbon groms, fiom 0 to about 10 ethylene oxide moieties, and from 0 to 1
glyceryl moiezy, and, R; and R contain Frm:n 1 to about 3 carbon atoms and from Q to
sbowt | hydroxy group. £, methyl, ethy., propyl, hydroxy sthyl, or hvdroxy propyl
radicals. The arrow in the formula is a conventional representation of a gemipolar bond.
Examples of amine oxcides suitsble for use in this invention include Jimethyldodecylamine

oxide, oleyl-di(_z-hydrnxyethyl) aming oxide, Jimethylociylamine oxide,

dimethyldecylamine oxide, Jimethylrerradecylamine oxide, 5,6,9
ﬁonhepmdecyldiedxylanﬁne oxide, di{2- hydmtyethyl)-terradecylam.ne ode, 2-
dode:owcthy!dunethﬂlauune oxide, 3- do&ew:r,r-b—hydroxyprcp\]d:(:!—

hydroxypropyl)anune oxide, dimgthylhexadecylamine’ oxide.

13-

AMENDE
Dg

@oz20

11/04 '01 WED 12:14 [TX/RX NO 9083]



: Y T
add, 15, 2332 Sk M PomUALL + SRl e b o sramn s o

do21

5. Long chain tertiary phosphine oxides corresponding to the following general

formula:
RRRP—0

wherein R comtains a0 alicyl, alkenyl or monolrydroxyaliy! radical ranging from 8
to 20 carbon atoms in chain length, from O to bout 1C ethylene oxide moieties and from 0
to 1 glyceryl moiery and R and R are each alkyl of monchydroxyalkyl groups containing
from 1 to 3 carbon awoms. The arrow in the formula is & conventional representation of a

10 semipolsr bond. Examples of suitable phosphine oxides are: dodecyldimeﬂwiphosplﬂnz
oxide, setradecyimethylethylphosphine oxide, 3,6,9—Iﬁommdecyldimed1ylphosphine
oxide, ee‘ryldimethylphosphhie oxide, J-dodemxy-z-hydroxypmpyldi(:-hydroxyethyl)
phosphine oxide Slzalyldimelhylphnspl'line oxide, cetylethyl propylphosphine oxide,
aleyldiethylphospline oxide, dodecyldiectylphosphine oxide, wetradecyldicthylphosphine

15 oxide, dodecyldipxopylphﬁsphine oxide, dodecyldimydmxymethyl)phosptﬁne oxide,
dodecyldi(z-hydrmﬂhﬁ)phnsplﬁne oxide, mndec)'hnethﬂ-z-hydroxypropylphnsp}ﬁne
oxide, oleyldlrnethylphnsphine oxide, z-hydroxydodecyldimﬂhﬂphosphine oxide,

§. Long chain dislkyl culfoxides containing one short chain alky! or hydroxy alkyl
radical of 1 to about 3 carbop stoms (usuzlly methyl) and one forg Irydrophobic chain

30 which contain allyl alkeny), hydroxy allh, or Leto alkyl radicals containing from about 8
to shout 20 carbon atoms, from 0 to abowt 10 ethylen oxide maietics and from 0 10 1
glyceryl moiety. Examples incinde: octadecyl methyl sulfondde, 2-ketotridecyl methyl
sulfoxide, 3,6,9-nioxzoaadecy1 2-hydroxyethyl sulfoxide, dodecyl methyl sulfoxide, oleyl
3-hydroxypropyl sulfoxide, tetradecyl methyl sulfoxide, 3 methoxytridecylmethyl

35 sulfoxade, 3-hydroxytridecyl methyl sulfoxide, 3-hydroxy-4—dcdecoxybutyl methyl
sulfoxide. .

When using & cOFAUOUS process, the equipment eventually must be shwt down ar
gt least pur into 2 recycle mode *holding pattem” for short periods of tme- For moest
processes, this doss not pose 3 major problem since the pumps cab merely be shut down

30 and the lines optionally opened and arsined, However, with the tendency of the
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fregmented solid 0 apglomeraIc, gwell, and potentially enrgin any air that is present, such
acriviry(s) can bring about plugged lines, wasted compositional material, and lengthy Line
dleaning procedures. Recycle modes ase of ignificance when & pump might bresk down
or 3 holding vessal reaches ts capacity and the like.
5 Vasious compositions <2 be prepared in this Way including personal care
compositions, shampoos, @ibric cleansers, hard surface cleansers, lotions, creams, and the
like. The process is panticularly usefial where the final compusition is desirable to heve 8
fnal viscosity brought gbout by toe addition of a thickaning, viscosity gffecting agent
which initially is present in the process as 2 fragrentized solid such as  xamthan g,
10 The following Figures are present 10 help urther explain the process.

Figure 1 shows the in line mixing chember knowr: &s 8 "Sonalator”

Figure 2 shows 2 particular process fof the preparetion of 3 composition uniizing 2
fragmented solid. This process is intended to be illustrative of the MumeErous Processes
which can be successially implemented by the process of this invention and not be unduly

15 restriciive thereof. .

Figurs 1 shows 2 cutaway view of 1he Sonolaser vioratory homogenizer. The
aqueolls stream eniers the mixing chambet, 3, prior to the apernue, 2, under pressure
through pipe 4. Genenally this stream comzinG various water soluble materials other than
the major surfazams utilized ip a cleansing solution. Examples of such materials include

20  chelating sgems such as coloring agents, wltraviolet inhibiting agents, acidity adjusting
ggents end the like. The "olly" sream contsining, for example, the organic fragrance,
amulsifier (if desirable), gxibacterial agent such as Triclosan of michlorocarbanilide and
the like as well as the fragmenred solid(s), in particular, 2 xarthan gum, Entess the mixing
chamber prior to the aperure through pipe 5. The aperiure 2 js generally at gbout 0.020

15 inches square or larger. The maximum size of the apewre is dependent upon the flow
rate employed. A higher aperture arce generally needs 2 higher flow rate to maintain
pressure. Generzlly for the gystems, being proessed, it is usually not necessary 0 exceed
an aperture ares of ghout 026 inches square. Within a short distance of the gpesture is the
knife edge, 1. The Kinetic energy of the combined stream: of the agueous snd ofly

30  materials i8 ransferred to the knife edge, 1, which oscillates in & frequency of at least
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ghout 20,000, Hertz, preferably at least sbout 30,000 Hertz, The maximum frequenty of
oscillation is at Jeast partially dependent upon viscosity, the design of the hemnogenizer and
the safety margins desired, Generally, the frequency of useiliation need not go beyond
gbout 60,000 Hertz. The hydrated, fragmented powder is no™ compatibilized im0 the
sream existing 6 and carried and under pressure to other poifits along pipe, 23 See Figure
3 where vanious ather composition components can be added, paricularly surfactants, and
particle beads carrying emollients.

Figure 2 shows the process including the »S onalator”, hemogenizzr, described in
detail in Figure 1. Figure2is described with respect certain compositions, However,
any surfactant beafing final composition with an initial inroduction of 2 fragmened solid
is contemplated for processing in this MEANEE. '

A containet, 20 holds the waser phase which is comprised of water, chelaing
agent, color(3), ultraviolet stabilizer such as benzophenone, pH adjustment ageats such a5
citric acid, sedium hydroxide and the like to bring sbout a desired pH. A second
container, 26, holds the oily phase which is comprised of an organic fragrance, an
cmulsifier for the final composition where it i appropriate 1o uge one, preservatives, &n
antibacterial agent such as Triclesan, trichlorocarbarilide, ortho chlorp xyiene and the like
where an anibacterial effect is desired, an emollient such es 2 free farry acid having from
about 10 to about 20 carbon atoms, & fatry acid ester, @ silicorte such as dimethicone and
the like. The fragmented solid is also presem and is fluidized by the oily composition 50
that it is pumpable to the ngonolator® homogenizer, 24. In order to increase flnidization
of the oily phase, 8 small quantity of & surfastant may dso be present in the oily screem.
Examples of the fragmented solid include xanthan gom, 2 hydroxy propyl guas, and
acrylage containing potyrmers: Of particular mterest are the xanthan gums, particularly
becanse of their previously notad issues when in conaract with weter. Of the xanthan
gums, one of the most difficult ones to solubilize is known as Keltrol-T, svailable from
Keleo Labs, The waser phase passes theough fine 56 1o the homogestizer, 24 prior 10 the
apesuure, under 2 pressure of from sbout 325 to about 375 psig, preferably about 350 psig.
The oi} phase is fed through line 28 to the homogenizer, 24 under a pressure of fram about
350 10 about 400 psig, preferably about 373 psig, whefe the two streams are combized

6=
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pror 1o the aperture and subject to the oscillatory vibratory mixing from the knife edge
and the other effects, previously noted within the homogenizer. The stream contuining the
hydrated, compatibilized fragmented sofid, now in at least  highly dispersed solubilized
form, is moved under pressure through line 23 1o 2 point wherein 2 water solution of 2
5 water soluble surfactant, particula-ly an anionic surfactant, stored ir; vessel 31 is fed under
relatively low pressure about 125 ta about 173 psig, preferably about 150 psig into line 33
and passed into line 23 wherein it is mixed with the main combined stream by & stafic
mixer, 35. The combined stream carrying the surfacwnt and the highly hydrsted, well-
dispersed and solubilized fragmented solid is carried further through pipe 23 wherein 2

{0 second soluble surfactani, preferably an amphoteric surfactant such as a betaine o a
fonionie surfaciant such as an alkylated polygiycoside or even 2 further anionic of cationic
surfactant or & mixure of any or all of these is in 8 holding ank, 38, and added 10 line 41
at  low pressure of about 125 to abowt 175 psig, preferably about 150 psig into line 23
and thereafier pessing through a staric mixer, 43 to achieve appropriate mixing. It should

1S benoted that the system, pamizularly pipe 23, is enclosed, therefore, no excess air is added
1o the composition, When the system starts up fresh, all or essenvially all the air is pushed
out of the system by the moving liquid font. At this point, any further materials can be
added, paniculaly solid materials which are to remain as solids thersby foming a
heterogeneous system with the finid, Jquid composition. For example; beads carrying

20 emollients can be added to the composition at this time from storsge vessel 45, via a serew
feeder through pipe 46 gently cntering a vessel 47 wherein there is a ixer bringing about
integration of the beads from vassel 45 but without instilling any significart quantities of

'air into the fluid liquid composition. From vessel 47 the contents are transported to a
finish, holding tenk 52 wherein the contents are fed into a final fill line, 54.

25 K should be noted that each of the vessels 20, 26, 31 and 35 are equipped
respectively with a recysis line 22, 59, 62 and 65, and & valve widch czn oper said recycle
line 67, 69, 71 and 73 respectively, when it is necessary to recycle the materisls rather than
moving them into pipe 23. |

In starting up the process, ali the aqueous systems are fed into pipe 23 followed by

50  the "oily" phase of vessel 26 This mimimizes the exposure of the fragmented solid to the
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agueous systei'n and flushes out the air in the pipes prior to comiact with the fragmented
solid. The recycle mode is used at stert up to flush these lines as well. The recyde is also
used when there is 2 prablem during processing with the flow rates or the pressure above
¢ertain ranges or the finishing, holding tank is full. Tt is preferred when entering the
recycle mode to initiatly recycle the surfactant holding vessels, thai is, those vessels afier
the "Sonolator” homogenizer, followed by the qil phase and lastly, the water phase. This
routine minimizes any agglomeration or swelling. When the process requires s.hu:ting
down, the first portion stopped is the cil phase followed by ‘the various aqueous strezms.
The goal is to maintain the pipes fre¢ of agglomerared solid which would require lengthy
cleaning and deplugging efforts.

The process is now illustrated by z specific working example whereby a specific
composition is prepared urilizing the process of the invertion. This example is intended 10
merely exemplify end not narow the broad concept of the invention. Numbers in the

example refer to the same oumbered portions in Figure 2,

Example)

After a proper siart up procedure 2s outlined above, an agueous composition
contsining water soluble chelator, colors, preservatives, ultraviolet inhibitor and pH
adjusting agent to bring about a pE of about 5.0 in 20 is fed through line 56 to line 23 213
pressure of 350 psig and a Aow rate of 54 pounde/minute. This quarily is approximately
84 wr. % of the final composition. From vessel 26 the "oily" phase coneining the organic
fragrance, the emulsifier, Triclosan and xanthan gum, available as Kelirsl T from Keltrol
Labs is fed through line 28 at 2 rare of 4.6 pounds/minute and a pressure of about 375
psig. In order to provide assurity of nonagglomeraton and minimization of other
problems, approximately |.85% of the anionic surfactant sodiem lawreth sulfare (30 Wt. %
active, 70 wt, % water) is elso present in the oily phase. The torat oily phase es measured
by weight percent. of the final composition is shouwr 4.6 wt. %. The oily phase and
aqueous phase ars combined in the bomogenizer prior 1o an elliptical aperture of 0.020
inches square under & pressure of abowr 350 psig. The knife edge is vibrating at a

<18
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frequency of abour 20,000 1o sbowr 100,000 Hertz, After 4 residence time in the

homogenizer Model No. BT-DE. the hydrated, dispersed compatibilized aqueous

compositicn is passed through line 23 1o the point where an squeous soltion of sodium

laureth sulfate in vessel 31 is fed into line 23 ar a rate of abaut 35 poundz/minute and a

§  pressure of about 150 psig and mixed with the previous agueous streams at static oixer

35. The quantity of sodium {aureth sulfate and water fed into lin 23 is approximately 15

wt. % of the fnal composiion. As the composition passes down line 23, the contents of

vessel 38 is brought into line 23 by line 41 at 8 flow rate of " ghout 6 pounds/minue and &

pressure of about 150 psig. This vesse} holds the remainder of the susfactants, such as

1o betaine, preferably cocoamidopropylbersine, and 2 cationic polymer such as polyquaiznun

6 as well as the remainder of any water soluble materials. These contents of vessel 38 are

approximatcly 6% of the finel composition. The contents of vesse] 38 are mixed in line 23

with static mixer 43 and enter bead premix vessel 47 having mixer 49 therein. To vessel

47 are added particles at 0.5 pounds/minute, armosphetic pressure carrying emollients for

15 the system which are slowly mixed with the final aqueous composition. These particles

are gbout 0.5 wt. % of the final composition. The composition then flaws into finishing

holding vessel 52 where it then enters the fill line, 54. In the final composition the

particles are maimained in place over sa axtended period of time by the viscoelastic
behavior of the xanthan gum containing composition.

30 The comem's of the final composition ate the following approximatelv:

-19-
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omponent w. %
Sodium Laureth sulfate (2EQ) 104
Cocoamidopropy! bewaine 17
Xanthan gum 1.1
Fragrance 0.7
PEG-40 Hydrogenated Castor Qil Trideceth-9 ©0.07
Encapsuleted emollient particles 03
Preservatives 02§
Dipropylene glycol 0.27
Triclosaz 0.15
Citric acid anhydrous 0.1
UV protectant 0.05
Colars Trace
Water - Balance

it should be understood that other surfactant systems, and fragmented solids can be used

in place of the specific ones emumerated in this example as nated throughout the
s specification. Different compositions based on varying wi. % in the final composition can

also be readily prepared by the process of this invention,

The process of the invemion i5 particularly usefil for preparing compositions
having relatively large quarities of water, genezally over about 50 wt. %, preferably over
about 60, 70 and even 80 wr. % water. These compositions are particularly useful in the

10 personal care area and preferubly have surfactant(s) and mixrurs of surfactams therein.
Uses of such compositions include skin cleansing, hair cleansing and the like. Tt is
preferred to have 8 translucenr final composition as measured by 2 turbidimeter, preferably
before any solid material such as the aforementioned particle carrying emoliients is add:d
Tt is more preferred to have transparent final composition as measured by turbldxmeter In

|5 general the usage of 2 2100P Turbidimeter by Hach, Loveland, Colorado can separate a

20~
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translucent from transparent commposition. Althoush subject to some interpretation as to
precisely what is transparent 2s oppased fo translucent, the crossover between transparent
and translucent occurs in the abous 20 - 25 NTU reage of the turbidimerer.
A viscosity of the final composition ran‘vary from sbout 2,000 to about 12.000
5  centipoise and can be measured on a Brookfield RVT using a spindle 4 at 10 rpm at room
temperature. A more preferred viscosity is from ghaut 2,500 to about 11,000 centipoise.
Generally very small quamities of fragmened solid present problems if not
properly compatilized. Quartities &s small as about 0.2 Wt. %, preferably shove about 0.4

w1. % can be presemt. Xanthan gums appear t0 pravide the most difficult issues.

21-
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:
1. A process for compatibly hydrating a fragmented solid which forms a
gel with an aqueous composition, said process comprising:

a. generating a first aqueous composition and a second oily
composition containing the said fragmented solid;

b. combining the first and second compositions in at least the essential
absence of air; and _

c. contacting the combined composition with an in line oscillating
knife edge for vibratorily mixing the combined composition, thereby
causing the combined composition to be sufficiently mixed so as to
hydrate the said fragmented solid to the extent that it is
compatibilized into the composition and provides a stable gelled
aqueous composition.

2. The process in accordance with claim 1 wherein said process is a batch
process.
3. The process in accordance with claim 2 wherein the fragmented solid

is selected from the group consisting of xanthan gum, 2 hydroxy propy!l ether
guar and acrylate containing polymers.

4, The process in accordance with claim 2 wherein the fragmented solid
is a gummy material,

5. The process in accordance with claim 4 wherein the fragmented solid
is a xanthan gum.

6. The process in accordance with claim 2 wherein the composition is at
least about 70 wt. 9% water,

7. The process in accordance with claim 6 wherein the surfactant or
mixture of surfactants are present in the composition.

8. The process in accordance with claim 7 wherein the surfactant or
mixture of surfactants is at least about 5 wt. % of the composition.

9. The process in accordance with claim 6 wherein the xanthan gum is

present in quantities which will agglomerate and swell when in the presence
of moisture.

10.  The process in accordance with claim 1 wherein said process is
continuous.

11 The process in accordance with claim 10 wherein the fragmented solid
is selected from the group consisting of xanthan gum, 2 hydroxy propyl ether
guar and acrylate containing polymers.

22
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12. The process in accordance with claim 10 wherein the fragmented solid
is a gummy material,

13.  The process in accordance with claim 12 wherein the gummy material
is a xanthan gum.

14.  The process in accordance with claim 13 wherein the composition is at
least about 70 wt. % water.

15.  The process in accordance with claim 14 wherein a surfactant or
mixture of surfactants are present in the composition.

16.  The process in accordance with claim 15 wherein the surfactant or
mixture of surfactants is at least about 5 wt. % of the composition.

17.  The process in accordance with claim 16 wherein the xanthan gum is
present in quantities which will agglomerate and swell when in the presence
of moisture.

18.  The process in accordance with claim 9 wherein the said gelled
aqueous composition is used in the personal care area.

19.  The process in accordance with claim 17 wherein the said gelled
aqueous composition is used in the personal care area.

20. A process according to any one of claims 1 to 19 substantially as
hereinbefore described.

Dated this twenty-ninth day of March 2001

Colgate-Palmolive Company
Patent Attorneys for the Applicant:

F B RICE & CO
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