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METHOD OF MEASURING
VISCOSITY OF GUMS

BACKGROUND
{6601} Gums {also known as hydrocolloids) are well known thickening agents, gelling agents
and binding agents and have also been used as cmulstfiers, foaming or whipping agents,
cocapsulating agents, film forming ageots, flocenlating or clarifying agents and crystallization
inhibttors. See Carbohvdrates in Food, od. Ann-Charlotte Eliasson, pg. 285 {1996); see also
Food Chemistry, ed. Owen Feuneroa, pg. 186-190 (1996).
(G002} Given their widespread utility, the gums are often consumed in vast quantitics in
mdustry. A problem associated with the use of gums is how to quickly ascertain a bad lot or
batch of gum material provided by a bulk manufacturer of gums. Far too often, the unsuitability
of the gum material is not detected until after the final product has been produced.
{66431 Complicating this problem is that feedstock for gums from natural origin are often the
source of attribution to account for different viscosity patterns for gums received from different
suppliers. Morcover, n order to obtain specific viscosity properties for their gums, suppliers
often rely on proprictary mixing techniques to form their products.
{6004 Given the stringeot regulatory laws and rules governing pharmaceuntical and food
compositions, it would be beneficial to detect any potential problems with a gum purchased from
a supphier as carly i the process of making a product as possible.
{8605 The comparison of viscosities are especially critical when using different suppliers or
changing supplicrs of the thickener or emulsion stabilizer compounds.
{#8386] A common method of testing a gum sample is the use of gel permeation chromatography
{GPC with or without a size exclusion chromatography (SEC) systemi. A test sample is injected
into the chromatographic system and the properties of the gum are determined via a detector
systemn comprised of one or more of a refractive index detector and a viscometer.
{6647} The viscometric data generated can form a Mark-Houwink plot, the curvature of which
can provide information about properties of the tested gum material.
{8608} However, the GPC/SEC system, 1o addition to being time consuming, suffers from
needing expensive and sensitive equipment more suited for the small scale, controlled

environment of 4 university laboratory rather the rigorous conditions of a factory floor.
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{#009] Other methods for determining viscosity and the homogeneity of a gum include a
rheological method (creep and recovery testy and the use of NIR {(near infrared) spectroscopy.
{8618} The creep and recovery test, a saraple reacts to constant shear stress for a certain period
of time by deformng (“creep”). The sample 18 then relieved of the shear stress so that it can
recover. See ASTM-D2990 {creep test); ASTM-D2991 (stress relaxation test)

{0011} However, this mcthod also suffers from the problems of requiring high-cost test
equipment (rheometer) and being a leogthy test process when measuring the tiroe from sample
preparation to final analysis of the tested sample.

{B612] The use of NIR spectroscopy also requires high-cost test equipment and its accaracy in
determining viscosity, and therefore, the homogeneity of the gum, is uncertain.

{3013} Water has also been used with gums for the purposes of viscosity asscssment by forrming
a shirry, dispersion or solution of the gum in water. However, this form of the gum often leads
to mcomplete dispersion or sohubihization of the gum in water and to the formation of luraps
which skews the viscosity measurements.

{¢014] In addition, formation of such shurries, dispersion or solutions in water may require 24-48
hours for the gum to swell and 1impart ts optivourn viscosity.

18015] Therefore, a need still exists in the art to quickly and accurately determine the viability

of using a guro.

BRIEF SUMMARY

18616} A method of deternuning the viability of a gum for use i making a product has been
achieved by (a) mixing a sample of the gum in a solvent comprising one or more hydroxy moicty
containing solvent compound to form a solution countaining the gum; {b) mceasuring the viscosity
of the solution and comparing against a predetermined target viscosity for a product; and (¢}
comparing the viscosity of the solution and the predetermined target viscosity and discarding
gum which is outside the predetermined target viscosity; and {(d) using the gum which has a
viscosity within the predetermined target to prepare a product; wherein another hydroxy moiety
containing solvent is used if water 1s used as a solvent.

{6617} Also described are compositions comprising the gum and solvent comprising one or more

hydroxy moicty.
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{#618] Further arcas of applicability of the present invention will become apparent from the
detailed description provided heremafter. 1t should be understood that the detailed description
and specific examples, while indicating the preferred embodiment of the invention, are intended

for purposes of tllustration only and are not intended to limit the scope of the invention.

DETAILED DESCRIPTION

{#619] The following description of the preferred embodiment(s} is merely exemplary in nature
and 1s in no way intended to limit the invention, its application, or uses.

1802¢] As used throughout, ranges are used as shorthand for describing each and every value
that 1s within the range. Any value within the range can be selected as the terminus of the range.
(G621} In addition, all references cited herein are hereby incorporated by referenced in their
cutiretics. In the event of a conflict in a definition 1n the present disclosure and that of a cited
reference, the present disclosure controls.

{8022} Unless otherwise specified, all percentages and amounts expressed herein and elsewhere
in the specification should be understood to refer to percentages by weight. The amounts given

are based on the active weight of the material.

18023} Onc embodiment of the invention is directed toward a method of determining the
viabiltty of a thickener or emulsion stabilizer compound lot for use im waking an oral care
product which comprises:

{a) mixing & sample of the gum 1 a solvent comprising one or more hydroxy moicty containing
solvent compound to form a solution containing the gum;

(b} mecasuring the viscosity of the solution and cormaparing against a predetermined target
viscosity for a product; and

{c) comparing the viscosity of the solution and the predetermined target viscosity and discarding
gum which is ouiside the predetermined target viscosity; and

(d) using the gum which has a viscosity within the predetermined target to prepare a product;
wherein another hydroxy motety containing solvent is used if water 18 used as g solvent,

{60324] One of ordinary skill in the art would be able to ascertain what constitutes the
predeternuncd target viscosity based on their knowledge of the product that 1s intended to be

produced.
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{#025] The predetermined viscosity is determined by preparing a solution containing the
thickening or emulsion stabilizer compound and rocasuring the solution n a viscometer. The
measurement is repeated and the average of the first and second measurement is recorded as the
final resuit.

{#026] If the final results is an unacceptable standard for establishing a predetermined viscosity
suitable for the compound lot to be used in an oral care product, the arnount of: (1} water and
polvhydric alcohol or polyethylene glyeol; or (2) thickening or emulsion stabilizer compound
can be adjusted until a suitable predetermined viscosity s achieved.

[B627] In one embodiment of the method, the concentration of the gam in step {8} is 1-60% by
weight, based on the weight of the solution and the gum 18 selected from the group consisting of
modified celluloses, seed galactomannans, microbial polysaccharides, scaweed extracts/sulfated
galactans, scaweed extracts/poly(uronic) acid, citrus peel extracts/poly(uronic) acid, exudate
gums, starch, agar, collagen, egg whites, furceliaran, gelatin, casein and mixtures thereof,

{6328] In another embodiment of the method, the concentration of the gum in step (3) is 2-50%
by weight, based on the weight of the solution and the gum is selected from the group consisting
of carboxymethylcellulose, wmethyleeltulose, hydroxypropyimethyleellulose, microcrystalbine
cellulose, guar gum, locust bean gum, xanthan guin, carrageenan, alginates, pectins, gum arabic,
starch, agar, collagen, egg whites, furcellaran, gelatin, casein and mixtures thereof.

{#629] In one embodiment of the method, the gum is a carboxymethyleellulose or a carrageenan.
{0030} In onc embodiment of the method, the solvent containing one or more g solvent
comprising one or more hydroxy moiety is selected from the group consisting of a8 polyhydric
alcohol, a monchydric alcohol, polyethylene glveol, polypropylene giveol, water and mixtures
thereof.

{#831] The polyhydric alcohols include, but are not limited to, glycol, glycerol (glycerin),
propylene glveol, ethylene glycol, erythritol, threttol, arabitol, xylitol, ribitol, mannitol, sorbiiol,
galactitol, fucitol, iditol, inositol and mixtures thereot,

{80632] The monohydric alcohols include, but are not himted to, alkyl alcohols {e.g. methanol,
ethanol, propano!, butanol (all forms), pentano! {ali forms), etc.), stearyl alcohols, fatty alcobols
{e.g. a Cip-Cyy fatty alcohol) and mixtures thereof.

{8033 Polyethylene glycol has the chemical formmula H-(O-CH,CH,-3,0H and polypropylene
glycol has the chemical formula H-{(O-CH{CH}CH,-3,0H. These alcohols inchude, but are not
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{imited to glycols wherein n 138 sclected from a range consisting of 2 - 2000, 10 - 5000, 20 -
2000, 200 — 1000 and 400 - 800,

18634} In onc embodiment of the mvention, the solvent 18 a mixture of one or mere of the
specific polyhydrie alcohols, monohydric alcohels, polyethylene glveols, polypropylene glycols
described above and water.

18635} In onc cmbodiment of the method the solvent 1s selected from the group counsisting of
polyethylene glycol wherein v is 200 — 1000, glycerin, water and mowxtures thereof.

18036} In onc embodiment of the method, the solvent comprising onc or more hydroxy moiety
containing solvent compound is water and a polyhydric alcobol and the ratio of water to
polyhydric alcohol is from 2:1 to 1:2.

18637} In one crobodimaent of the method, the solvent comprising one or more hydroxy moicty
containing solvent compound is water and a polyhydric alcohol and the ratio of water to
polyhydric alcohol 1s from 4.3 to 3:4.

{#638] In onc embodiment of the method, the solution has a concentration selected from the
group consisting of 10-50 wt.%, 25-45 wt.%, 1-6 wt.%, 2.5-4.5 wt.% and 3-4 wt.% of the gum.
18639} In one ewbodiment of the method, the solvent 1s water and the polyhydric alcobol
glycerin.

[80348] In one embodiment of the method, the solvent 1s polyvethylene glycol where n s 400-800.
{¢041] In onc embodiment of the method, the gum is first mixed with the polyhydric alcohol to
form an interrucdiate  compound/alcohol  solution and  subsequently, the interrmediate
compound/alcobol solution 1s mixed with water to form the solution containing the gum.

{8042] In one embodiment of the method, the predeterrained target viscosity 1s between 50,000
and 200,600 cP after testing a solution containing 1.5 ~ 6 wt.% of the gum between 30 minutes
and 90 minutes after formation of the solution.

{8643} In one erobodiment of the method, the predetermined target viscosity is between 100,000
and 200,000 cP after testing a solution containing 4 wt.% of the gum between 50 mimutes and 70
minutes after formation of the solution or between 50,000 and 73,000 ¢P after testing a solution
containing 3 wt% of the gum between 30 minutes and 70 minutes after formation of the

solution.
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{#044] In onc embodiment of the method, the predetermined target viscosity is between 225,000
and 600,000 cP afier testing a solution containing 1.5 — 6 wt.% of the gum between 1K hours and
38 hours after formation of the solution.

{8045} In one cmbodiment of the method, the predetermined target viscosity s between 450,000
and 600,000 cP after testing a solution containing 4 wt.% of the gum between 22 hours and 26
hours after formation of the solution or between 225,000 and 300,000 cP after testing a solution
containing 3 wt.% of the gum between 22 hours and 26 hours after formation of the solution.
18046} In another embodiment of the method, the gum is used if the viscosity measurement is
within a range selected from the group consisting of £35%, £30% and £25% of the
predetermined target viscosity after the initial measurement.

13647} In one embodiment of the ructhod, the product 15 selected from the group consisting of
oral care product, a home care product, a personal care product, a pharmaceutical product, a food
product, a lubricant product, a paint product, a detergent product, a textile sizing product and a
paper product.

{#048] In onc embodiment of the method, the oral care product is a toothpaste, mouthwash,
mouthrinse, dental floss and strips.

18049} Another embodiment of the invention is a solution consisting of a gum and a solvent
comprising one or more hydroxy woiety containing solvent compound to form a solution
containing the gum wherein the solution has a concentration selected from the group consisting
of 1-60 wt.%, 2-50 wt.%, 10-50 wt.%, 25-45 wt.%, 1-6 wt.%, 2.5-4.5 wt.% and 3-4 wt.% of the
gum wherein another hydroxy moiety containing solvent compound if water is present.

{6038] In one cmbodiment of the solution, the gum is selected from the group consisting of
selected from the group consisting of modified celluloses, sced galactomannans, microbial
polysaccharides, seaweed extracts/sulfated galactans, seaweed extracts/poly{uronic) acid, citrus
peel extracts/poly{uronic) acid, exudate gums, starch, agar, collagen, cgg whites, furcellaran,
gelatin, cascin and mixtures thercof and the the solvent comprising one or more hydroxy moicty
containing solvent compound is selected from the group consisting of a polyhydric alcohol, a
monohydric alcobol, polyethylene glycol, polypropylene glycol, water and mixtures thereof.
{6651} In one embodiraent of the solution, the gum is sclected from the group consisting of
carboxymethyleeitulose, methylcelinlose, hydroxypropyimethylcellulose, microcrystalline

cellulose, guar gum, locust bean gurn, xanthan gurn, carragecnan, alginates, pectins, gurn arabic,
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starch, agar, collagen, egg whites, furcellaran, gelatin, casein and mixtures thereof, and the
solvent comprising one or more hydroxy moiety containing solvent compound is selected frorn
the group consisting of glycol, giyeerol (glycerin), propylene glycol, ethylene glycol, ervthritol,
threitol, arabitol, xylitol, ribitol, mannitol, sorbitol, galactitol, fucitol, iditol, inositol, methanol,
ethanol, propanol, butanol, pentanol, stearyl alcohels, a €2-Cy fatty alcohol, a polyethylene
glycol or polypropylene glycol where n 18 selected from a range consisting of 2 - 6000, 50 —
3000, 100 — 2000, 200 — 1000, and 400 - 800 and water, wherein another hydroxy moiety
containing solvent compound if water is present. At high MW, the polypropylene glycol is
melted into Hguid form before mixing with the gum.
{6652] In another embodiment of the solution,
{a) the gum 1s carboxymethylecHulose and the solvent is water and glycerin; or
(b} the gum is carboxymethylceliulose or carrageenan and the solvent is a polyethylene
10053} Embodiraents of the present invention are further described in the following examples.
The examples are merely illustrative and do not in any way limit the scope of the invention as
described and claimed.

EXAMPLES
Example 1 - Preparation of 3% CMC sample solution in water and glycerin
{6654} Equipment — Viscorocter: Brookfield Model RVDV-II+ equipped with Helipath Stand
and T-Bar Spindle T-C; Overhead Stirrer: IKA Model Eurostar power control — visc equipped
with two-bladed centrifugal stirrer or four bladed propeller stirrer.
{8055} In a 600 mL beaker, 242.50 g of glycerin {(A) was weighed. In a separate container,
242.50 g of water (B) was weighed. In a separate container, 15.00 g sample of sodium CMC (C)
was weighed. Using the overhead stirrer, glyeerin (A) was agitated at 1000 rpm. Sodivm CMC
{C} was added to the glycerin (A) under agitation at 1000 rpm and allowed to nix for 5 minutes.
Water () 1s added to the mixtare of (A) + (B) ander agitation at 1000 rpm. The mixing speed is
then raised to 2000 rpm and the agitation of the mixture of (A} + (B} + () continues for 15
minutes, The container containing the mixture of (A) + (B) + (C) 1s covered with plastic film

and placed in a 25°C temperature controlled environment until further use.
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Example 2 - Measurement of viscosity after | hour and 24 hours

186586} One hour after the preparation of the 3% CMCO sample solution of Exawple 1, the
viscometer is set to spindle type 893 (T-C}, a 1 minute stop time and a speed of 2 rpm. The
spindle (T-C) is inserted in to the 3% CMC sample sohution using the discngaging lever of the
Helipath stand.

{36587} The spindie shaft is entirely troraersed in the test sample and the reversing rod of the
helipath is fully pressed down. The helipath stand 13 turned on and rocasurement is started with
the viscometer. The viscosity in cP and % torque is recorded upon completion of the
measurement.

{#058] The measurement steps described above is repeated by inserting the spindle at a different
point of the 3% CMC sample solution. The average between the first and sccond readings is
recorded as the final viscosity result. The 3% CMC sample solution is covered with plastic film
and placed in a 25°C temperature controlled environment uotil further use.

{#639] 24 hours after the preparation of the 3% CMUC sample solution of Example 1, viscosity is

measured by repeating the steps described above for one hour after preparation.

Example 3 - Comparison of CMC lots with known CMC lots with unacceptable viscosity

[6668] 3% CMC sarople solution from CMC lot #50011 (high viscosity) and CMC lot #67109
{low viscosity} were measured for viscosity against 3% CMC sample sohution from different
CMC lots (#149911 and #146811) using the methods described in Example 2. The results of
these measurements is presented in Table T below.

{6061} Tabic 1

CMC Lot Viscosity after 1 hr | Viscosity after 24 hrs
{cPs) {cPs)

CMC Lot # 50011 (high viscosity) 93,000 340,000

CMC Lot # 67109 {low viscosity} 40,000 190,000

CMC Lot # 149911 55,000 275,000

CMC Lot # 146811 60,000 260,000

{8062] Toothpastes prepared with CMC from Lot # 30011 and # 67109 had unacceptable
viscosities cspecially when compared with toothpastes prepared with CMC from Lot # 149911
and Lot # 146811, which preseuted an expected viscosity behavior.

Example 4 - Comparison of CMC lots with known CMC lots with unacceptable viscosity
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{#663] 4% CMC sample solution from CMC lot #50011 (high viscosity) and CMC lot #67109
{low viscosity) were measured for viscosity against 4% CMC sample sohution from different
CMC lots (#149911 and #146811) using the methods deseribed in Example 2. The 4% CMC

sample solutions were prepared by using the methods described in Example 1 and increasing the

amount of CMC sample taken. The results of these measurements is presented in Table 2 below.

{8864] Table 2

CMC Lot Viscosity after 1 hr | Viscosity after 24 hrs
{cPs) {cPs)
CMC Lot # 50011 {high viscosity) 200,600 655,000
CMC Lot # 67109 (low viscosity) 70,000 380,000
CMC Lot # 149911 155,000 530,000
CMC Lot # 146811 165,000 555,000
CMC Lot # 189811 165,000 520,000
CMC Lot # 126011 160,000 474,000
CMC Lot # 101511 180,000 530,000

18065} Toothpastes prepared with CMC from Lot # 30011 and # 67109 had unacceptable

viscosities for consumer use especially when compared with toothpastes prepared with CMC

from Lot # 149911, 146811, 189811, 126011 and 101511,

Example 5 — Preparation of CMC sample in polyethylene glycol (PEG 600)

{8066] A silica based dentifrice was prepared which had the formula outlined in Table 3 below:

Table 3

Ingredient

Se Wiw

SORBITOL 70% Sel

50.000 - 85.00

PEG 600

(.500 - 2.000

CMC TMS {carboxymcthylcellulosc) 0.500 - 2.000
SACCHARIN SODIUM 0.100 - 0.500
SMFP {sodium monotluorophosphate) 0.500 — 1.600
FIy & C RED 40 (C116035) 0.001 -0.010
THICKENER SILICA 5.000 - 10.000

AMORPHOUS SILICA

5.000 - 10.000

SLS GRANULES (sodium lauryl
sulfate}

1.000 - 5.000

BETAINE, 30% SOLUTION

0.500 - 2.500

FLAVORING

0.500 - 2.000
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CUTBURST FILM 0.030 - 0.250
CP PURIFIED WATER q.8.
TOTAL 100.0600

186671 During the manufacturing process of this dentifrice, the carboxymethylcellulose supphied
by Supplier #1 resulted in a dentifrice product density of about 13 blku on average mitially (bku =
British kinetic unit; 1 bku x 10,000 = c¢ps). The same dentifrice product was made with
carboxymethylcelhulose supplied by Supplier #2 resulted in a dentifrice product denstty of 18.55
bku nitially {see Table 4 below)

Table 4 {viscosity of dentifrice in bku)

Batch No. Initial | Day | Day | Day | Day | Day | Bay | Day %

of CMC used 1 2 3 4 5 6 7 imcr.
6371-206 12421 14.67 | 16841 16.09 16761 349
Supplier #1
6371-210 1348 | 1558 16.45 22971 704
Supplier #1
6371-208 18.55 ] 26.07 | 27.19 3114 | 3448 ¥59
Supplier #2
% difference | 493 7.7 105.7
between  Supplier | 376 673 501
#1 and Supplier #2

13668] As can be scen in Table 4, the guras used in the process of making the dentitrice resulted
in vastly different dentifrice properties despite being formed with ostensibly the same compound,
1.¢. carboxymethyleellulose (CMC).  Although, the dats shows that viscosity buildup was worse
for the Supplier #1 product both 1mtially and over seven days relative to the Supplicr #2 product,
it would have still been beneficial to sec a more immediate indicator that the Supplier #1 lot
should not have been used in the formation of the dentifrice.

18069} Various components of the dentifrice were combined with the CMC and the combination
of CMC with PEG 600 resulted in a clear distinction between the CMC used.

Table 5 (40 wt % CMC in PEG 600

Supphier - Supplier Supplier #1

#2
Lot number 11015015 1 1210118 1 12161191 1216120 02 03 04
Viscosity {Cps) 968 400 4724 416 464 424 464
Y%  increase  in 142 128 133 109 128 109
Supplier #2 product

10
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relative to Supplier
#1

{B076¢] As can be scen from the data in Table 3, the use of PEG 600 provided an instantancous
distinction between the CMC lots provided by Supplier #2 and Supplier #1.
16671} Swular tests were run for two different suppliers of CMC

Table 6 (30 wt % CMC in PEG 600}

Supplier -2 Supplier #3 Supplier #4
Lot number AAGZTS5042 21991
Viscosity {cps) 1144 1020

%  increase  in 12.1
Supplier #3 relative
to Supplier #4

{#0372] As can be seen from the data in Table 6, the viscositics of the different products were
within 12.1% of cach other which could make them suitable for interchangeable use in the

production of a dentifrice product assuming a permissible variance in viscosity of = 25%.

Example 6 ~ Preparation of carrageenan sample in polyethylene glycol (PEG 600}
{3673} The test method from Example 5 as exeroplified by the data in Table 5 was repeated
except that carrageenan was used as the guro instead of CMC.

Table 7 (40 wt % carrageenan in PEG 600)

Supplier =3 FMC Shemberg

Lot number 30110111 | NIOI3-1 1 NI213-3 ¢ Nifi3-1
Vigcosity {Cps) 1496 1320 1336 1952
Y%  incrcase n 133 12.0 -23.3

Supplier #2 product
relative to Supplier
#1

{8074] As can be scen from the data in Table 6, the viscostties of the different products are
suitable for mterchangeable use in the production of a dentifrice product assuming a pernissible

variance i viscosity of & 25%,

it
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{#G75] As those skilled in the art will appreciate, numerous changes and modifications may be
rade to the embodiments described hercin without departing frow the spirit of the juvention. [t

is intended that all such variations fall within the scope of the appended claims.
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CLAIMS
WHAT IS CLAIMED IS:
i. A wmethod of determining the viability of a gum for use tn making a product which
COMPTisCs!
{a) mixing a sample of the gum in a solvent comprising one or more hydroxy moiety containing

solvent compound to form a solution containing the gumy;

(b} measuring the viscosity of the solution and comparing against a predetermined target

viscosity for a product; and

{¢) comparing the viscosity of the solution and the predetermined target viscosity and discarding

gum which is outside the predetermined target viscosity; and

{d) using the gum which has a viscosity within the predetermined target to prepare a product;

wherein another hydroxy moiety containing solvent 18 used if water is used as a solvent.

2. The method of claim 1, wherein concentration of the gum in step (a} s 1 - 60% by
weight, based on the weight of the solution and the gum is selected from the group cousisting of
modified celhuloses, seed galactomannans, microbial polysaccharides, scaweed extracts/suifated
galactans, secaweed extracts/poly{uronic) acid, citrus peel extracts/poly(uronic) acid, exudate

gums, starch, agar, collagen, egg whites, furceliaran, gelatin, casein and mixtures thereof.

3. The method of claim 1 or 2, wherein the concentration of the gum in step (a) 1s 2 ~ 50%
by weight, based on the weight of the solution and the gum is selected from the group consisting
of carboxymethylcellulose, wmethyleeltulose, hydroxypropyimethyleellulose, microcrystalbine
cellulose, guar gum, locust bean gum, xanthan guin, carrageenan, alginates, pectins, gum arabic,

starch, agar, collagen, egg whites, furcellaran, gelatin, casein and mixtures thereof.

4. The racthod of any onc of clairus 1-3, wherein the gum s a carboxymcthyleellulose or a

carrageenan.
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3. The method of any one of claims 1-4, whercin the solvent comprising one or more
hydroxy moiety containing solvent compound s selected from the group consisting of a
polyhydric alcohol, a monohydric aleohol, polyethylene glycol, polypropylene glycol, water and

mixtures thereof,

6. The method of any one of claims -5, wherein the  solvent comprising one or more
hydroxy moiety containing solvent corapound s selected from the group consisting of glyeol,
glycerol (glycerin}, propylenc glycel, ethylene glycol, erythritol, threitol, arabitol, xylitol, ribitol,
mannitol, sorbitol, galactitol, fuciiol, iditol, inosttel, methanol, ethanol, propanci, butavol,
pentanol, stearyl alcohols, a C,-Cy, fatty alcohol, a polyethylene glycol or polypropylene glycol
where 1 is selected from a range consisting of 2 - 6000, 50 — 3000, 100 - 2000, 200 — 1000, and
400 - 800 and water.

7. The method of any one of claims 1-6, wherein the solvent is selected from the group

consisting of polycthylene glycol wherein n is 400 — 800, glycerin, water and mixtures thereof.

8. The method of any one of claims 1-7, wherein the solvent comprising one or more
hydroxy motety containung solvent compound 18 water and a polyvhydric alcohol and the ratio of
water to polyhydric alcohol is selected from the group of ratios consisting of 2:1 to 1:2 and 4:3 1o

3:4.

9. The method of any one of claims 1-8, wherein the solution has g concentration of 10-50

wt. %, 25-45 wt.%, 1-6 wt.%, 2.5-4.5 wt.% and 3-4 wt.% of the gum of the gum.

160 The rocthod of auy oue of claims 1-9, wherein the thickening or emulsion stabilizer
compound is first mixed with the polyhydric alcohol to form an intermediate compound/alcohol
solution and subsequently, the intermediate compound/alcohol solution is mixed with water to

form the solution containing the thickening or emulsion stabilizer compound.

11, The method of any one of claims 1-10, wherein the predetermined target viscosity is

between 50,000 and 200,000 ¢P after testing a solution containing 1.5 — 6 wt.% of the thickening
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or enlsion stabilizer compound between 30 minutes and 90 minutes after formation of the

solution.

12, The method of any one of claimns 1-11, wherein the predetermined target viscosity is
between 100,000 and 200,000 cP after testing a solution containing 4 wt.% of the thickening or
cmulsion stabilizer comapound between 30 minutes and 70 runutes after formation of the solution
or between 50,000 and 75,000 cP after testing a solution containing 3 wt.% of the thickening or
emulsion stabilizer compound between 50 minutes and 70 minutes after formation of the

solution.

13, The method of any one of claims 1-12, wherein the predetermined target viscosity is
between 225,000 and 600,000 cP after testing a solution containing 1.5 — 6 wt.% of the
thickening or emulsion stabilizer compound between 18 hours and 30 hours afier formation of

the solution.

14. The method of any one of claums 1-13, wherein the predetermined target viscosity is
450,000 and 600,000 cP after testing a solution containing 4 wt.% of the thickening or emulsion
stabilizer compound between 22 hours and 26 hours after formation of the solution or between
225,000 and 300,000 cP after testing a solution containing 3 wt.% of the thickening or emulsion

stabilizer compound between 22 hours and 26 hours after formation of the solution.

15, The method of any onc of claims 1-14, whercin the gum s used if the viscosity
measurement 1S within a range selected from the group counsisting of £35%, £30% and +25% of

the predetermined target viscosity after the initial measurement.

16.  The method of any one of claims 1-15, the product 18 selected from the group consisting
of oral care product, a home care product, a personal care product, a pharmaceutical product, a
food product, a lubricant product, a paint product, a detergent product, a textile sizing product

and a paper product.
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17.  The method of any onc of claims 1-16, wherein the product is an oral care product which
18 selected from the group consisting of toothpaste, roouthhwash, moouthriose, dental floss and

strips.

18, A solution consisting of a gum and a solvent comprising ong or more hydroxy moiety
containing solvent compound to form a solution containing the gum wherein the solution has a
concentration selected from the group consisting of 1-60 wi.%, 2-50 wt.%, 10-50 wt.%, 25-45
wt%, 1-6 wt%, 2.5-4.5 wt% and 3-4 wt% of the gum wherein another hydroxy moiety
containing solvent corapound if water s preseut;

wherein the gum is selected from the group consisting of sclected from the group
consisting of modified celluloses, sced galactornannans, microbial polysaccharides, scaweed
extracts/sulfated galactans, seaweed extracts/poly(uronic) acid, citrus peel extracts/poly{uronic)
acid, exudate gums, starch, agar, collagen, egg whites, furcellaran, gelatin, casein and mixtures
thereof; and

the solvent comprising one or more hydroxy moiety containing solvent compound is
selected from the group consisting of a polyhydric alcohel, a monohydric alcohol, polyethylene

glycol, polypropylene glycol, water and mixtures thereof,

19 The solution of claim 18, wherein the gum is sclected from the group consisting of
carboxyrcthyleeltulose,  methylccliulose, hydroxypropyimethylcellulose, microcrystalline
cellulose, guar gum, locust bean gum, xanthan gum, carrageenan, alginates, pectins, gum arabic,
starch, agar, collagen, cgg whites, furcellaran, gelatin, cascin and mixtures thercof, and the
solvent comprising one or more hydroxy moiety containing solvent compound is selected from
the group consisting of glycol, glycerol (glycerin), propylene glycol, ethylence glycol, erythritol,
threitol, arabitol, xylitol, nibitol, mannitol, sorbitol, galactitol, fucitol, iditol, inosttel, racthanol,
ethanol, propanol, butanol, pentanol, stearyt alcohols, a Cp-Cyy fatty alcohol, a polyethylene
glycol or polypropylene glycol where n 1s sclected from a range consisting of 2 - 2000, 10 -
5000, 20 - 2000, 200 ~ 1000, and 400 - K00 and water, wherein another hydroxy motety

containing solvent compound 1f water is present.

28, The solution of c¢laim 19, wherein:

16



WO 2015/085151 PCT/US2014/068753

{a) the gum is carboxymethylcellulose and the solvent is water and glycerin; or
{b} the gum is carboxymethylcellulose or carragecnan and the solveunt 5 a polyethylene

glycol.

[
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