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ABSTRACT 

Disclosed is a composition including a loWer alcohol and 
Water in a Weight ratio of about 35:65 to 100:0, betWeen at 
least 0.5% and 8.0% by Weight thickener system comprised 
of at least tWo emulsi?ers, each emulsi?er present in at least 
0.05% by Weight and Wherein each emulsi?er is comprised 
of at least one hydrophobic group and at least one hydro 
philic group. The composition is useful as a presurgical 
scrub replacement, a lotion or other hand preparation. 



US 2003/0211066 A1 

STABLE HYDROALCOHOLIC COMPOSITIONS 

[0001] This application is a continuation of Application 
Ser. No. 10/016,264 ?led on Dec. 10, 2001, Which is a 
divisional of application Ser. No. 09/320,590 ?led on May 
27, 1999 (US. Pat. No. 6,352,701), Which is a continuation 
of application Ser. No. 08/781,090, ?led on Jan. 9, 1997 
(US. Pat. No. 5,951,993), Which is a continuation-in-part of 
application Ser. No. 08/493,714, ?led Jun. 22, 1995 (aban 
doned), all of Which are incorporated herein by reference. 

FIELD OF THE INVENTION 

[0002] The present invention relates to cornpositions use 
ful as skin disinfectants, surgical hand preparations, patient 
skin preparations and antimicrobial hand lotions. More 
speci?cally the invention relates to stable hydroalcoholic 
compositions which are thickened using mixed ernulsi?er 
systerns. 

BACKGROUND OF THE INVENTION 

[0003] Control of nosocornial infection and exposure to 
infectious disease is of paramount concern to doctors, 
nurses, and clinicians Who Work in hospitals and surgery 
centers. One of the most effective methods for controlling 
infection is regirnented hand disinfection before and possi 
bly after each patient contact and particularly before and 
after each surgical procedure. Hand disinfection is generally 
accomplished using antirnicrobial soaps With Water. These 
soaps are usually formulated to include either povidone 
iodine (usually 7.5% by Weight) or chlorheXidine gluconate 
(CHG) (usually 2 or 4% by Weight) as the active antirni 
crobial agent. In addition, these forrnulated soaps may 
contain surfactants and possibly loW levels of hurnectants 
such as glycerin. 

[0004] Hand disinfection is also accomplished using pre 
surgical scrub replacernents. These are used instead of the 
soap and Water scrub. Presurgical scrub replacernents ideally 
achieve bacterial kill equal to or better than a traditional soap 
and Water scrub and in a shorter period of time. Additionally, 
they maintain or improve the skin’s natural barrier to 
microbial and chemical contarnination While providing 
acceptable tactile properties. Examples of presurgical scrub 
replacernents include hydroalcoholic gels Which generally 
include high levels of either ethanol or isopropanol as the 
disinfecting agent and also include a thickener and option 
ally include a hurnectant (e.g. glycerin). To date, thickeners 
used in hydroalcoholic gels have been based on anionic 
polymers such as polyacrylic acid (sold under the tradenarne 
Carbopol by B F Goodrich Specialty Polymers and Cherni 
cals Division of Cleveland, Ohio). US. Pat. No. 4,915,934 
to Tornlinson discloses the use of CHG-containing antiseptic 
foarns based on hydroalcoholic solvents, a fatty alcohol, and 
a surfactant. The surfactant is selected from the group of 
ethoXylated sorbitan alkylates, ethoXylated fatty alcohols, 
and ethoXylated nonyl phenols. 

[0005] Forrnulating stable viscous hydroalcoholic ernul 
sions is dif?cult for tWo reasons. First, addition of short 
chain alcohols (such as ethanol) to an aqueous systern 
decreases the surface tension drarnatically. For example, 
40% by Weight ethanol in Water has a surface tension of 
approximately 31 dyne/crn compared to pure Water Which 
has a surface tension of about 72 dyne/crn at 20° C. A 
hydroalcoholic solution at, 60% by Weight ethanol has a 
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dramatically decreased surface tension as compared to 
Water. Such a composition has a surface tension of approxi 
rnately 27 dyne/crn at 20° C. Second, many surfactants 
typically used in cosmetic ernulsions become completely or 
partially soluble in hydroalcoholic systems. 

[0006] In bulletin 51-0001-259 regarding skin care, Spe 
cialty Chernicals of ICI America of Wilmington, Del. stated 
that although ethanol can provide several bene?ts to skin 
care ernulsions, forrnulators often avoid ethanol as it is 
dif?cult to prepare stable ernulsions in its presence. In fact, 
the bulletin continued that ethanol is often used to break 
ernulsions. 

[0007] US. Pat. No. 4,956,170 to Lee discloses a hydroal 
coholic skin rnoisturiZing/conditioning antirnicrobial gel. 
The gel cornprises 60-75% ethanol and 0.4-2% of a poly 
rneric thickening agent. The forrnulations also comprise 
polyethoXylated non-ionic surfactants/ernulsi?ers to stabi 
liZe the added ernollient oils in addition to a fatty alcohol. 

[0008] US. Pat. No. 5,167,950 to Lins discloses an anti 
rnicrobial aerosol rnousse having a high alcohol content. The 
rnousse cornprises alcohol, Water, a polymeric gelling agent 
and a surfactant system comprising a C16-C22 alcohol, 
aerosol propellant and a non-ionic polyethoXylated surfac 
tant. 

SUMMARY OF THE INVENTION 

[0009] This invention provides cornpositions useful as 
products for skin disinfection such as presurgical hand 
preps, patient preps, and lotions. The preferred formulations 
of this invention, in general, have a very nice feel after both 
single and multiple applications. Additionally, preferred 
forrnulations maintain or improve the skin condition after 
multiple applications and no slirny or abnormal feeling is 
noticed during post application hand Washing. When used as 
a presurgical scrub replacernent, this invention achieves 
bacterial, fungal, and viral kill equal to or better than a 
traditional soap and Water scrub in a shorter period of time 
while maintaining or improving the skin’s natural barrier to 
microbial and chemical contaminants. The invention over 
comes the shortcomings of past compositions by providing 
a viscous composition which includes a high concentration 
of a loWer alcohol but does not require a polymeric thickener 
to make the composition viscous. Further, the composition 
has a cosrnetically elegant feel and may be dispensed as a 
lotion or as a foam. 

[0010] This invention provides a composition comprising 
a loWer alcohol and Water in a Weight ratio of about 35:65 
to 100:0, betWeen at least 0.5% and 8.0% by Weight thick 
ener systern comprised of at least tWo ernulsi?ers, each 
ernulsi?er present in at least 0.05% by Weight Wherein the 
ernulsi?ers are selected such that the composition free of 
auxiliary thickeners has a viscosity of at least 4,000 centi 
poise at 23 degrees C. and Wherein each ernulsi?er is 
comprised of at least one hydrophobic group and at least one 
hydrophilic group, Wherein: the hydrophobic group is 
comprised of an alkyl group of at least 16 carbon atoms; an 
alkenyl group of at least 16 carbon atoms; or an aralkyl or 
an aralkenyl group of at least 20 carbon atoms; and (ii) the 
hydrophilic group of at least one ernulsi?er is comprised of 
an amide group having the structure —NHC(O)R‘" or 
—C(O)NHR‘" Where R‘" is hydrogen or an alkyl group of 
1-10 carbon atoms optionally substituted in available posi 
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tions by N, O, and S atoms; an ester group of short chain 
alcohols or acids (e.g., L=—C(O)OR‘ or —OC(O)R‘ Where 
R‘ is Cl-C4 branched or straight chain alkyl optionally 
substituted in available positions by hydroxyl groups); a 
polyglucoside group having 1-10 glucose units; a polyglyc 
erol ester group having 1-15 glycerol units, a secondary 
amine group; a tertiary amine group; a quaternary amine 
group; an anionic group such as a sulfate, sulfonate, phos 
phate, phosphonate, or carboxylate group; or a ZWitterionic 
group having the formula: 

OT 

O. 

[0011] Wherein each R“ is independently hydrogen or an 
alkyl group (having 1-5 carbon atoms) or alkenyl group 
(having 2-4 carbon atoms), Which alkyl or alkenyl groups 
are optionally substituted With nitrogen, oxygen, or sulfur 
atoms, including alkyl or alkenyl carboxyl groups; Q is 
hydrogen or hydroxyl; X is 1 to 4; and L‘ is 

[0012] —CO;; —OP(O)(O_)(O_M+), 
—(O)P(OR‘")(O)(O_) (Where R‘" is hydrogen or an alkyl 
group of 1-10 carbon atoms optionally substituted in avail 
able positions by N, O, or S atoms), —SO2O_, or 
—OSO2O_, Where M+ is a positively charged counterion 
present in a molar ratio necessary to achieve a net neutral 
charge on the emulsi?er and is selected from the group of 
hydrogen, sodium, potassium, lithium, ammonium, calcium, 
magnesium, or N+R“4; as Well as combinations of these 
groups; and (iii) the hydrophilic group of at least one 
emulsi?er is comprised of an alcohol group; an ethylene 
oxide/propylene oxide copolymer group having 2-150 moles 
of ethylene oxide plus propylene oxide per mole of hydro 
phobe 

[0013] (“R”) and bonded to the hydrophobe through an 
ether or ester linkage, and optionally terminated by Cl-C36 
alkyl or C6 to C3_6 alkaryl ester; an 

[0014] ester or ether group of a polyhydric alcohol and 
their polyalkoxylated derivatives; an ester or ether of sor 
bitan or polyalkoxylated sorbitan group, as Well as combi 
nations of these groups. Thus, it Will be understood by one 
of skill in the art that the emulsi?ers can include combina 
tions of all “L” hydrophilic groups described herein (e.g., 
ester groups and amide groups in one molecule). 

[0015] This invention further provides a method of pre 
paring a stable hydroalcoholic composition comprising the 
steps of preparing a thickener system comprised of at least 
tWo emulsi?ers as described above; and combining a 
hydroalcoholic solvent With the thickener system at a tem 
perature sufficient to melt said thickener system and in an 
amount that provides a composition having betWeen at least 
about 0.5% and 8.0% by Weight thickener system. 

[0016] This invention also provides a method of preparing 
a stable hydroalcoholic composition comprising the steps of: 
(a) heating a thickener system to a temperature suf?cient to 
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melt said thickener system, Wherein the thickener system is 
comprised of at least tWo emulsi?ers as described above; (b) 
combining the thickener system and an aqueous phase, and 
(c) adding a loWer chain alcohol to the aqueous/thickener 
system combination Wherein the alcohol to Water Weight 
ratio in the composition is betWeen about 35:65 to 100:0 and 
the thickener system is present in the composition betWeen 
at least about 0.5% and 8.0% by Weight. Methods of 
applying such compositions to skin are also provided. 

De?nitions 

[0017] “Ambient temperature” as used herein refers to the 
temperature range betWeen about 21 and 25 degrees C. 

[0018] “Auxiliary thickeners” as used herein refers to 
additives (other than the emulsi?ers Which comprise the 
thickener system described beloW) Which increase the vis 
cosity of the solvent phase even in the absence of the 
thickener system. Certain auxiliary thickeners may act syn 
ergistically With the thickener system to increase the vis 
cosity of the resultant formula. Auxiliary thickeners include 
but are not limited to soluble and sWellable polymers and 
associative colloidal thickeners such as silica, magnesium 
aluminum silicate, and the like. 

[0019] “Emollient” as used herein refers broadly to mate 
rials Which are capable of maintaining or improving the 
moisture level, compliance, or appearance of the skin When 
used repeatedly. 

[0020] “Emulsi?er” as used herein is synonymous With 
“surfactant” and refers to molecules comprising hydrophilic 
(polar) and hydrophobic (non-polar) regions on the same 
molecule. 

[0021] “Emulsion” as used herein refers to a stable dis 
persion of one liquid in a second immiscible liquid. 

[0022] “Lotion” means liquid or cream, free of any pro 
pellant. 
[0023] “Melt temperature” (Tm) as used herein refers to 
the temperature at Which compositions or emulsions of the 
present invention dramatically lose viscosity. 

[0024] “Polymer” as used herein refers to a natural or 
synthetic molecule having repetitive units and a number 
average molecular Weight of at least 20,000. 

[0025] “Solvent”, “solvent system” or “hydroalcoholic 
solvent” as used herein refer to the alcohol and Water 
combination in the present invention. 

[0026] “Stable” as used herein refers to a composition that 
displays less than or equal to 10% by volume separation 
after centrifuging at 2275><g for 30 minutes at ambient 
temperature. 

[0027] “Surfactant” as used herein is synonymous With 
“emulsi?er,” the de?nition of Which is given above. “Thick 
ener system” as used herein refers to a combination of at 
least tWo emulsi?ers each present in a concentration of at 
least 0.05% by Weight capable of providing a viscosity of at 
least 4,000 centipoise at 23° C. to the compositions of the 
present invention Without auxiliary thickeners. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0028] The invention provides a composition comprised 
of a loWer chain alcohol, Water, and thickening system. 
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Alcohols used in the present invention are ?rst discussed 
followed by a discussion of thickening systems. Ingredients 
Which are optionally added to the composition such as 
antimicrobial agents and emollients are then discussed fol 
loWed by a discussion of hoW to prepare compositions of the 
present invention. 

[0029] Alcohol 
[0030] The alcohol used in the present invention is a loWer 
hydrocarbon chain alcohol such as a Cl-C4 alcohol. In 
preferred embodiments the alcohol is chosen from ethanol, 
2-propanol, or n-propanol, and most preferably ethanol. 
Ethanol is a preferred alcohol since it provides broad spec 
trum and quick killing of microbes and has an odor accept 
able to consumers such as doctors, nurses and clinicians. The 
invention anticipates that a single alcohol may be used or 
that a blend of tWo or more alcohols may comprise the 
alcohol content of the composition. 

[0031] The alcohol to Water ratio in the present invention 
is betWeen about 35:65 and 100:0 by Weight. Compositions 
having alcohol to Water ratios Within the range 40:60 and 
95:5 range ensure an ef?cacious immediate bacterial kill. In 
a preferred embodiment the alcohol:Water ratio is betWeen 
about 50:50 and 85:15, more preferably betWeen about 
60:40 and about 75:25, and most preferably the alcohol:Wa 
ter ratio is betWeen about 64:36 and 72:28 by Weight. Higher 
alcohol to Water ratios are used in a preferred embodiment 
for optimum antimicrobial activity and to ensure the com 
position is fast drying. 

[0032] Thickener System 
[0033] The thickener system useful in this invention 
affects the cosmetic attributes of the ?nal composition. 
Preferably, hand preps and lotions of the invention have the 
folloWing desirable cosmetic attributes. The composition 
should not result in excessive clumping of glove poWder 
beneath poWdered surgical gloves and should not affect the 
integrity of the glove material. The composition should 
maintain an acceptable viscosity at 25° C. and preferably up 
to 35° C. Finally, in most the preferred embodiments for 
mulations are stable to heat and cool cycles (heating up to 
50° C. or higher and cooling to ambient temperature) as Well 
as freeZe/thaW cycles (cooling to —30° C. and Warming to 
ambient temperature). All of these cosmetic attributes are 
affected by the types and amounts of emulsi?ers chosen 
Which comprise the thickener system of the present inven 
tion and are discussed beloW. 

[0034] The thickener system of the invention must be 
compatible With the hydroalcoholic solvent system 
described above in order to provide acceptable cosmetic 
properties and appropriate viscosity. Compositions of this 
invention have a viscosity of at least about 4,000 cps at 23° 
C., preferably at least about 10,000 cps, more preferably at 
least about 20,000, even more preferably at least about 
50,000 cps, even more preferably at least about 100,000 cps, 
and most preferably about 80,000 to about 500,000 cps 
measured using a very loW shear viscometer such as Brook 
?eld LVDV-I+ viscometer and T spindles With a heliopath 
adapter. Since the emollient system and other optional 
ingredients may affect the viscosity (either positively or 
negatively), the measured viscosity is that of the ?nal 
composition Without any added auxiliary thickeners. 

[0035] The viscosity of the present invention is imparted 
by a thickener system comprised of at least tWo emulsi?ers, 
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and preferably at least tWo emulsi?ers from different classes. 
In a preferred embodiment at least one of the emulsi?ers is 
a solid at room temperature comprising at least one long 
chain hydrocarbon of at least 16 carbon atoms, preferably at 
least 18 carbon atoms, and more preferably at least 22 
carbon atoms. At loWer alcohol:Water ratios of greater than 
6:40 the long chain hydrocarbon preferably has greater than 
22 carbon atoms. The thickener system of the present 
invention can be described in terms of the number average 
chain length of greater than about 22 carbon atoms. 

[0036] Emulsi?ers of this invention are comprised of 
molecules having hydrophilic (polar) and hydrophobic (non 
polar) regions on the same molecule and conform to the 
general structure: 

[0037] Where “R” represents a hydrophobic group, “L” 
represents a hydrophilic group, and “a” and “b” are inde 
pendently 1 to 4. 

[0038] In this invention “R” comprises an alkyl group of 
at least 16 carbon atoms, preferably at least 18 carbon atoms 
and more preferably at least 20 carbon atoms and most 
preferably at least about 22 carbon atoms; alkenyl group of 
at least 16 carbon atoms, preferably at least 18 and most 
preferably at least 20 carbon atoms; or aralkyl or aralkenyl 
group of at least 20 carbon atoms, preferably at least 24 
carbon atoms and most preferably at least 26 carbon atoms. 
In a preferred embodiment R is unbranched. 

[0039] In the above formula, “L” represents a hydrophilic 
group. For example, L can include an amide group having 
the structure —NHC(O)R‘" or —C(O)NHR‘" Where R“. is 
hydrogen or an alkyl group of 1-10 carbon atoms optionally 
substituted in available positions by N, O, and S atoms; an 
ester group of short chain alcohols or acids (e.g., 
L=—C(O)OR‘ or —OC(O)R‘ Where R‘ is C1-C4 branched or 
straight chain alkyl optionally substituted in available posi 
tions by hydroxyl groups); a polyglucoside group having 
1-10 glucose units and more preferably 1-3 glucose units; a 
polyglycerol ester group having 1-15 glycerol units, prefer 
ably 2-12 glycerol units, and more preferably 3-10 glycerol 
units; a secondary amine group; a tertiary amine group; and 
a quaternary amine group. 

[0040] “L” can also include an anionic group such as a 
sulfate, sulfonate, phosphate, phosphonate, or carboxylate 
group, or a ZWitterionic group having the formula: 

OT 

O. 

[0041] Wherein each R“ is independently hydrogen or an 
alkyl group (having 1-5 carbon atoms) or alkenyl group 
(having 2-4 carbon atoms), Which alkyl or alkenyl groups 
are optionally substituted With nitrogen, oxygen, or sulfur 
atoms, including alkyl or alkenyl carboxyl groups; Q is 
hydrogen or hydroxyl; x is 1 to 4; and L‘ is 
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[0042] —CO{; —OP(O)(O_)(O_M+), 
—(O)P(OR‘")(O)(O_) (Where R‘" is hydrogen or an alkyl 
group of 1-10 carbon atoms optionally substituted in avail 
able positions by N, O, or S atoms), —SO2O_, or 
—OSO2O_, Where M+ is a positively charged counterion 
present in a molar ratio necessary to achieve a net neutral 
charge on the emulsi?er and is selected from the group of 
hydrogen, sodium, potassium, lithium, ammonium, calcium, 
magnesium, or N+R“4. 

[0043] “L” can also include an alcohol group; a polyhydric 
alcohol group such as, but not limited to, ethylene glycol, 
propylene glycol, butylene glycol, pentaerythrytol, glycerol, 
and sorbitol; an ethylene oxide and/or propylene oxide 
group, preferably having 2-150 moles of ethylene oxide plus 
propylene oxide per mole of hydrophobe (“R”), Which is 
bonded to the hydrophobe through an ether or ester linkage, 
and optionally terminated by Cl-C36 alkyl ester, C2-C36 
alkenyl ester, or C6 to C36 alkaryl ester (i.e., aralkyl ester); 
an ester or ether group of a polyhydric alcohol and their 
polyalkoxylated derivatives; an ester or ether of sorbitan or 
polyalkoxylated (i.e., polyalkyleneoxide) sorbitan group, 
preferably having 2-150 moles of alkylene oxide per mole of 
hydrophobic group; as Well as combinations of these groups, 
e.g., a polyethoxylated polyglucoside group. Thus, it Will be 
understood by one of skill in the art that the emulsi?ers can 
include combinations of all “L” hydrophilic groups 
described herein (e.g., ester groups and amide groups in one 

molecule). 
[0044] The hydrophobic and hydrophilic groups on non 
ionic emulsi?ers are generally selected to have a hydrophile/ 
lipophile balance (HLB) of 2 to 20 and more preferably 4 to 
16. Furthermore, the Weight average HLB of the thickener 
system is preferably 4 to 16 and more preferably 8 to 12. 
(For example, a thickener system comprised of 40% by 
Weight of an emulsi?er With an HLB of 10 and 60% by 
Weight of an emulsi?er With an HLB of 15 has a Weight 
average HLB of 13.) 

[0045] The emulsi?ers Which comprise thickener systems 
may be chosen from a single class of surfactants (e.g., a 
mixture of chain length alkyl polyglucosides) but is prefer 
ably a mixture of emulsi?er classes. Many commercially 
available emulsi?ers are actually comprised of a mixture of 
chain lengths. For example, some behenyl alcohol as com 
mercially supplied is actually a mixture of alcohols consist 
ing of primarily C22 and C20 fractions but contain detect 
able levels of C24, C18 and C16 fractions. For this reason, 
the chain lengths speci?ed herein refer to the number 
average chain length. Furthermore, in multiple emulsi?er 
thickener systems of the present invention, each emulsi?er 
must be present in a concentration of at least about 0.05% 
and more preferably at least about 0.1% by Weight to be 
considered a component of a thickener system. Thickener 
systems of the present invention are capable of achieving 
high viscosities at relatively loW total emulsi?er concentra 
tions. The total concentration of emulsi?ers present as a 
thickener system is generally less than about 8% by Weight, 
preferably less than about 5% by Weight, more preferably 
less than about 4% by Weight, and most preferably less than 
about 3% by Weight of the total composition of the present 
invention. Typically, the thickener system is present in the 
composition in an amount of at least about 0.5% by Weight, 
based on the total Weight of the composition. In the most 
preferred compositions of this invention, the thickener sys 

Nov. 13, 2003 

tem comprises betWeen about 0.75% by Weight to about 5% 
by Weight, more preferably betWeen about 1.0% by Weight 
to about 3.5% by Weight and most preferably betWeen about 
1.5% by Weight to about 3% by Weight of the composition. 
As used herein an emulsi?er is considered part of the 
thickener system if its presence in the formula results in an 
increase in the viscosity of the composition. If a certain 
emulsi?er does not result in increasing the viscosity of the 
composition, it is considered an emollient or stabiliZer as 
de?ned beloW. 

[0046] Preferred compositions of the present invention 
Which are substantially free of polymeric thickening agents 
have a “melt temperature” If compositions are heated 
above this melt temperature, they dramatically lose viscos 
ity. The compositions of the present invention preferably 
have melt temperatures greater than 25° C. in order to 
maintain a high viscosity at room temperature. More pref 
erably the melt temperature is greater than 35° C. in order to 
maintain viscosity once applied to the skin. The most 
preferred formulations have a melt temperature greater than 
40° C. in order to alloW shipping and handling Without 
refrigeration. Thickener systems affect the melt temperature 
of a given composition. In order to obtain a preferred melt 
temperature a preferred thickener system includes at least 
one emulsi?er Which is solid at ambient temperature. Pref 
erably, all emulsi?ers of a thickener system are solid at 
ambient temperature to increase the melt temperature of the 
resultant composition. 

[0047] The structure of emulsi?ers in a thickener system 
affects the melt temperature of the resultant composition. In 
a preferred embodiment at least one emulsi?er in a thickener 
system is capable of promoting a crystalline structure. 
Crystallinity is promoted by long straight chain alkyl 
groups, therefore, at least one emulsi?er preferably com 
prises a saturated straight chain hydrocarbon of at least 16, 
preferably at least 18 and most preferably at least 20 carbon 
atoms. Certain hydrophilic head groups have been found to 
particularly promote association and crystalliZation. Suit 
able crystalline emulsi?ers include alkyl alcohols, alkyl 
polyglucosides, polyglycerol alkyl esters, Cl-C4 esters of 
alkyl alcohols, Cl-C4 esters of alkyl carboxylates, optionally 
substituted alkyl amides, alkyl betaines and alkyl phosphates 
or phospholipids, alkyl quaternary amines, alkyl amine 
oxides polyethoxylated alkyl alcohols and alkyl esters of 
polyethylene glycol. 

[0048] In addition to affecting the melt temperature of a 
composition, the emulsi?er chain length also helps to deter 
mine the maximum level of ethanol Which can be used in the 
composition and the concentration of emulsi?ers required in 
the thickener system. At higher levels of alcohol, longer 
chain emulsi?ers are required to produce viscous stable 
emulsions. It is believed that higher levels of alcohol tend to 
sWell or solubiliZe the emulsi?ers to a greater degree than 
loWer levels of alcohol. Therefore, as the concentration of 
ethanol increases the chain length of the hydrocarbon chains 
in a thickening system must also increase in order to 
maintain a melt temperature over 35° C. That is, the amount 
of loWer alcohol in the hydroalcoholic system can affect the 
choice of surfactant (i.e., emulsi?er), and vice versa. For 
example, if the composition includes a loWer alcohol to 
Water ratio in excess of about 50:50, the thickener system 
should include at least one surfactant having a number 
average chain length of at least 16 carbon atoms. If the 



US 2003/0211066 A1 

composition includes a lower alcohol to Water ratio in excess 
of about 60:40, the thickener system should include at least 
one surfactant having a number average chain length of at 
least 18 carbon atoms. If the composition includes a loWer 
alcohol to Water ratio in excess of about 64:36, the thickener 
system should include at least one surfactant having a 
number average chain length of at least 20 carbon atoms. 

[0049] For example, systems based on a C16/C18 alkyl 
polyglucoside (Montanov 68 available from Seppic, Inc. of 
Fair?eld, N.J.) in combination With a C18 polyethoxylate 
(Brij 76 available from ICI of Wilmington, Del.) in 68:32 
ethanol:Water have a melt temperature of approximately 35° 
C. Similar systems having C22 hydrocarbon chains have 
melt temperatures of 45° C. or higher. In addition, as the 
chain length of the hydrophobic component in the thickener 
system increases, the amount of emulsi?er required to 
achieve a certain viscosity decreases. For example, the 
Montanov 68 (C16/C18 alkyl polyglucoside)/Brij 76 (poly 
ethoxylated C18 alcohol) thickener system requires approxi 
mately 5% total emulsi?er to achieve a suitable viscosity. A 
similar system based on C22 hydrophobes achieves a suit 
able viscosity at only 2% total emulsi?er. 

[0050] The nature and siZe of hydrophilic head groups of 
emulsi?ers are important and help to determine Which 
thickening systems produce viscous stable systems. Certain 
combinations of emulsi?ers Will produce viscous stable 
emulsions. Without being bound by theory, it is believed that 
the siZe, charge, and degree of hydrogen bonding are impor 
tant parameters to determine hoW emulsi?ers interact. 

[0051] Many preferred thickener systems are capable of 
producing viscoelastic compositions Which are very stable. 
By varying the ratio of emulsi?ers, the degree of elasticity 
can be adjusted from almost a purely viscous composition to 
a highly elastic and even stringy composition. If emollients 
are added, increasing the elasticity of the system imparts 
added stability to prevent separation of immiscible emol 
lients. Excessive elasticity, hoWever, is not preferred since 
an elastic composition usually does not provide a cosmeti 
cally appealing product. Addition of certain emulsi?ers With 
at least tWo hydrophobic components has been shoWn to 
limit the viscoelasticity While ensuring viscous stable com 
positions. A favored class of multiple hydrophobic compo 
nent emulsi?ers are quaternary ammonium salts conforming 
substantially to the folloWing structure: 

Run 

[0052] Where: R‘ and R“ are long chain alkyl or alkenyl 
hydrocarbon chains of at least 16 carbon atoms; 

[0053] R“‘ is a short chain alkyl group of 1 to 4 
carbon atoms, preferably methyl or ethyl; 

[0054] R““ is equivalent to either R‘ or R“‘ and is 
preferably equivalent to R“‘; and 

[0055] X is a halogen, R“‘SO3—, R“‘SO4—, or 
RlHCO2_ 

[0056] Some preferred structures include distearyldim 
ethylammonium chloride, dibehenyldimethylammonium 
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chloride, and dibehenyldimethylammonium methosulfate, 
While dibehenyldimethylammonium methosulfate is a more 
preferred structure. Other suitable multiple hydrophobic 
emulsi?ers include dialkylglycerol esters, trialkylglycerol 
esters, polyglycerol alkyl esters, ethylene glycol dialkylest 
ers, polyethylene glycol dialkylesters, dialkylamides of 
diamines such as ethylene diamine, polyalkylesters of pen 
taerythritol and dialkyl (optionally ethoxylated) phosphates, 
and alkyl esters of polyethyoxylated alkyl alcohols. 

[0057] The folloWing emulsi?er classes are offered as 
nonlimiting examples of suitable emulsi?ers for use in the 
present invention. Examples of some preferred emulsi?ers 
are provided for each emulsi?er class. For the present 
invention an emulsi?er must be present With at least one 
coemulsi?er to provide a thickener system to produce stable 
viscous compositions. 

[0058] Class 1. Alkyl or Alkenyl Polyglucosides: 

OH 

[0059] Where R is a straight chain alkyl or alkenyl group 
of at least 16 carbon atoms, preferably at least 18 carbon 
atoms, and most preferably at least 20 carbon atoms; or an 
aralkyl or aralkenyl group of at least 22 carbon atoms, 
preferably at least 24 carbon atoms and most preferably at 
least 26 carbon atoms; and n=0-10 (When n=0, the valence 
of the oxygen atom is completed by H), preferably 1-5 and 
more preferably 1-3. 

[0060] Nonlimiting examples of preferred alkyl or alkenyl 
polyglucoside emulsi?ers include cetearyl glucoside sold as 
“MONTANOV” 68 by Seppic, Inc. of Fair?eld, N.J.; behe 
nyl glucoside, produced experimentally as “ESSAI 624” 
MP, an alkyl polyglucoside prepared With 92% C-22 alcohol 
and corn-derived glucoside by Seppic, Inc.; and oleyl glu 
coside. 

[0061] Class 2. Short Chain Esters of long chain Alcohols 
or Acids: 

[0062] Where R is as de?ned immediately above for Emul 
si?er Class 1; and 

[0063] R‘ is C1-C4 branched or straight chain alkyl group, 
optionally substituted in available positions by hydroxyl 
groups. 

[0064] Some preferred short chain esters of long chain 
alcohols or acids include but are not limited to methyl 
behenate sold as “KEMESTER 9022” by Witco, Humko 
Chemical Division of Memphis, Tenn.; methyl stearate sold 
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as “KEMESTER 4516” by Witco; methyl oleate sold as 
“KEMESTER 205” by Witco; arachidyl proprionate avail 
able as “WAXENOL 801” from AlZo of Sayreville, N.J.; 
behenyl lactate, stearyl acetate; and glycerol monoerucate 
available from Croda, Inc. of Parsippany, N]. 

[0065] Class 3. Alkyl and Alkenyl Alcohols: 

R6—OH 

[0066] Where R6 is a straight or branched chain alkyl or 
alkenyl hydrocarbon chain of at least 16 carbon atoms, 
preferably at least 18, more preferably at least 20 carbon 
atoms, and most preferably at least 22 carbon atoms, option 
ally substituted in available positions by N, O, or S atoms; 
or an aralkyl or aralkenyl group of at least 22 carbon atoms, 
preferably at least 24 carbon atoms and most preferably at 
least 26 carbon atoms optionally substituted in available 
positions by N, O, and S atoms. 

[0067] Nonlimiting examples of preferred alkyl and alk 
enyl alcohol emulsi?ers useful in a thickener system of the 
invention include stearyl alcohol available as “LANETTE 
18” from Henkel’s Emery Division of Cincinnati, Ohio; 
behenyl alcohol available as “LANETTE 22” from Henkel; 
oleyl alcohol available as “NOVOL” from Croda; C-24 
alcohol available as “UNILIN 350” from Petrolite of Tulsa, 
Okla; C3_1 alcohol available as “UNILIN 425” from Petro 
lite; and arachidyl alcohol available as “AR-20” from M. 
Michel and Co. of NeW York, NY. 

[0068] 4. Polyglycerol Ester 

[0069] Where each R1 is independently hydrogen or a 
straight chain alkyl group of at least 16 carbon atoms, 
preferably at least 18 and more preferably at least 20 carbon 
atoms; or an aralkyl or aralkenyl group of at least 22 carbon 
atoms, preferably at least 24 carbon atoms, and most pref 
erably at least 26 carbon atoms; and n=0 to 15, preferably 1 
to 12, and most preferably 2 to 10. 

[0070] Some examples of preferred polyglycerol ester 
emulsi?ers useful in a thickener system of the present 
invention include but are not limited to decaglycerol 
monostearate available as “POLYALDO 10-1-S” from 
LonZa Inc. of FairlaWn, N.J.; tetraglycerol monostearate 
available as “TETRAGLYN 1-S” from Barnet Products 
Corporation of EngleWood Cliffs, N.J.; and decaglyceroltet 
rabehenate. 

[0071] Class 5. Quaternary Amine 

R4 

[0072] Where R is as de?ned above in Emulsi?er Class 1; 
R2 is the same as R3 or a long chain alkyl or alkenyl 
hydrocarbon chain of at least 16 carbon atoms, preferably at 
least 18 and more preferably at least 20 carbon atoms 
optionally substituted in available positions by N, O, and S; 
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or an aralkyl or aralkenyl group of at least 22 carbon atoms, 
preferably at least 24 carbon atoms, and most preferably at 
least 26 carbon atoms; 

[0073] R3 is a short chain alkyl group of 1 to 4 carbon 
atoms, preferably methyl or ethyl; 

[0074] R4 is equivalent to either R2 or R3 and is preferably 
equivalent to R3; and 

[0075] X is a halogen, R5SO3—, R5504“, R5CO2_, 
(R5)2PO4_, or (R5)PO4=; Where R5 is de?ned in Class 6 
beloW. 

[0076] Nonlimiting examples of quaternary amine emul 
si?ers include dibehenyldimethylammonium methosulfate 
available as “INCORQUAT DBM-90” from Croda; behe 
nyltrimethylammonium chloride available as “NIKKOL 
CA-2580” from Barnet; and talloWtrimethylammonium 
chloride available as “ARQUAD T-27W” from AkZo 
Chemicals, Inc. of Chicago, Ill. 

[0077] Class 6. Tertiary Amine and its Protonated Salts 

H 

R3 R3 

[0078] Where R, R2, and R3 are as de?ned above in Class 
5 and R2 and R3 may also be selected from polyethoxylated 
or polyproxylated alkyl or alkenyl alcohol chains having 
1-50 moles of ethylene oxide or propylene oxide groups per 
mole of emulsi?er and Y is a halogen, R5SO3—, R5SO4—, 
R5CO2—, (R5)PO4_, or (R5)PO4=, Where R5 is an alkyl or 
alkenyl group of 1-22 carbon atoms optionally substituted in 
available positions by N, O, and S. 

[0079] Some examples of emulsi?ers from the class of 
tertiary amines and their protonated salts useful in a thick 
ener system of the invention include but are not limited to 
behenamidopropyldimethylamine available as “INCRO 
MINE BB” from Croda; behenamidopropyldimethylamine 
gluconate; talloWdimethylamine hydrochloride; dihydroge 
nated talloW methyl amine; stearyl diethanolamine hydro 
chloride; polyethoxylated stearyl diethanolamine hydro 
chloride. 

[0080] Class 7. Amine Oxides 

R2 

R3 

[0081] Where R2 and R3 are as de?ned above for Class 6 
and R6 is as de?ned above for Class 3. 

[0082] Nonlimiting examples of emulsi?ers from the class 
of amine oxides suitable in a thickener system of the 
invention include behenamine oxide (behenyldimethy 
lamine oxide) available as “INCROMINE B-30P” from 
Croda; stearamine oxide available as “INCROMINE Oxide 
S” from Croda; behenamidopropyldimethyl amine oxide; 
and bis(2-hydroxyethyl)talloW amine oxide available as 
“AROMOX T/12” from AkZo. 



US 2003/0211066 A1 

[0083] Class 8. Polyethoxylated and/or Polypropoxylated 
Alcohols and Esters and Derivatives Thereof 

CH3 

[0084] Where R6 is as de?ned above for Emulsi?er Class 
3; m=0-200, preferably 2-50, most preferably 4-20; 

[0085] p=0 or 1; 

[0086] R8=H or —C(O)—R12, Where R12 is an alkyl or 
alkenyl group of 1-36 carbon atoms optionally substituted 
by N, O or S, or an aralkyl group of 6 to 36 carbon atoms; 
and 

[0087] r=0-50. 

[0088] Some examples of preferred emulsi?ers from the 
class of polyethoxylated alcohols and esters include but are 
not limited to steareth-2 available as “BRIJ 72” from ICI 
Americas Inc. of Wilmington, Del.; steareth-10 available as 
“BRIJ 76” from ICI; beheneth-5 available as “NIKKOL 
BB-5” from Barnet Products Inc.; beheneth-10 available as 
“NIKKOL BB-10” from Barnet; C31 alkyl-10EO available 
as “UNITHOX 450” from Petrolite Corp. of Tulsa, Okla; 
C371 alkyl-40 EO available as “UNITHOX 480” from Petro 
lite, and the lauric ester of “UNITHOX 480” available from 
Petrolite as X-5171. 

[0089] Class 9. ZWitterionics: 

O. 

[0090] Wherein R is as de?ned above for Emulsi?er Class 
1; each R7 is independently hydrogen or an alkyl group 
(having 1-5 carbon atoms) or alkenyl group (having 2-4 
carbon atoms), Which alkyl or alkenyl groups are optionally 
substituted With nitrogen, oxygen, or sulfur atoms, including 
alkyl or alkenyl carboxyl groups; Q is hydrogen or hydroxyl; 
X is 1 to 4; and L‘ is —CO2_, —OP(O)(O—)(O_M+), 
—(O)P(OR‘")(O)(O_M+) (Where R‘" is hydrogen or an 
alkyl-group of 1-10 carbon atoms optionally substituted in 
available positions by N, O, or S atoms) —SOzOi, or 
—OSO2O_, Where M+ is a positively charged counterion 
present in a molar ratio necessary to achieve a net neutral 
charge on the emulsi?er and is selected from the group of 
hydrogen, sodium, potassium, lithium, ammonium, calcium, 
magnesium, or N"R‘4 Where each R‘ is independently an 
alkyl group of 1 to 4 carbon atoms optionally substituted 
With N, O, or S atoms. 

[0091] Nonlimiting examples of emulsi?ers from the class 
of ZWitterions useful in the emulsi?er system of the inven 
tion include stearamidopropylPG-dimmonium chloride 
phosphate available as “PHOSPHOLIPID SV” from Mona 
Industries of Paterson, N.J.; and behenyl betaine available as 
“INCRONAM B-40” from Croda. 
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[0092] Class 10. Alkyl and Alkenyl Amides: 

[0093] Where R6, R7, and R12 are as de?ned above in 
Classes 3, 9, and 8 respectively. 

[0094] Examples of some preferred emulsi?ers from the 
class of alkyl and alkenyl amides useful in a thickener 
system of the invention include but are not limited to 
behenamide available as “KEMAMIDE B” from Witco; 
stearamide available as “UNIWAX 1750” from Petrolite; 
Behenamidopropyldimethyl amine available as “INCRO 
MINE BB” from Croda; stearyldiethanolamide available as 
“LIPAMIDE S” from Lipo Chemicals Inc. of Paterson, N.J.; 
and Erucamide available as “ARMID E” from AkZo. 

[0095] Class 11. Esters and Ethers of Polyhydric Alcohols 

RQR9 o 

[0096] Wherein t=0-4; each R9 is independently chosen 
from H, —CH2OR1O, —OH, or a hydrocarbon chain of 1 to 
4 carbon atoms, preferably containing 1 carbon atom; s=0 or 
1; Wherein R1O =H or R12 Wherein R19 is as de?ned above for 
Emulsi?er Class 8. 

[0097] Examples of esters and ethers include glycerol 
monobehenate, pentaerythritol distearate and glycerol tribe 
henate. 

[0098] Esters and ethers of polyethoxylated polyhydric 
alcohols are also useful. For example, these include but are 
not limited to polyethoxylated glycerol monostearate, poly 
ethoxylated penta erythritol behenate, polyethoxylated pro 
pylene glycol monostearate. 

[0099] Class 12. Anionics 

[0100] Where R14 is an alkyl, alkenyl, or aralky group of 
at least 16 carbon atoms, preferably at least 18 carbon atoms 
and most preferably at least 20 carbon atoms optionally 
comprising oxygen, nitrogen, or sulfur atoms Within or 
substituted upon the alkyl or alkenyl chain; or a polyethoxy 
lated and/or polypropoxylated alkyl, alkenyl or aralkyl 
group, Which alkyl, alkenyl, or aralkyl group comprises at 
least 16 carbon atoms, preferably at least 18 carbon atoms 
and most preferably at least 20 carbon atoms optionally 
comprising oxygen, nitrogen, or sulfur atoms Within or 
substituted upon the alkyl, alkenyl, or aralkyl chain. When 
R14 comprises a polyethoxylated or polypropoxylated sub 
stituent or a copolymeric substituent of ethylene oxide and 
propylene oxide, these subunits are present in amounts of 1 
to 100 moles, preferably 1 to 20 moles per mole of hydro 
phobe; L is sulfate (—OSO2O_), sulfonate (—SO2O_), 
phosphate ((—O)2P(O)O_ or —OP(O)(O_)2), or carboxy 
late (—CO2_); M is hydrogen (H+), sodium (Na+), potas 
sium (K+), lithium (Li+), ammonium (NH4+), calcium (Ca+ 
2), magnesium (Mg+2), or R“A+, Wherein R“ is hydrogen or 
an alkyl or cycloalkyl group of about 1 to 10 carbon atoms, 
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and A+ is selected from the group consisting of N"(R)3 (e. g., 
R“A+ can be N+(CH3R)4, HN+(CH2CH2OH)3, 
H2N(CH2CH2OH)2) or a heterocyclic —N+B Wherein B 
comprises 3 to 7 atoms selected from the group consisting of 
carbon, nitrogen, sulfur and oxygen atoms Which complete 
the nitrogen-containing heterocyclic ring and satisfy the 
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fatty esters are also examples of additional emulsi?ers useful 
in the present invention. 
[0108] Certain combinations of the above-listed emulsi? 
ers are useful in some preferred embodiments to form 
viscous stable thickener systems of the present invention. 
These preferred systems are listed beloW. 

Nonlimiting Examples of Suitable Thickener Systems: 

System # Emulsi?er 1/(Class)* Emulsi?er 2/(Class)* Emulsi?er 3/ (Class)* Emulsi?er 4(Class)* 

1 alkyl polyglucoside (1) polyethoxylated alkyl alcohol (8) quaternary amine (5) 
2 alkyl polyglucoside (1) polyethoxylated alkyl alcohol (8) amine Oxide (7) 
3 alkyl polyglucoside (1) tertiary amine (6) 
4 alkyl polyglucoside (1) quaternary amine (5) 
5 polyglycerol ester (4) polyethoxylated alkyl alcohol (8) alkyl alcohol (3) 
6 polyglycerol ester (4) polyethoxylated alkyl alcohol (8) alkyl alcohol (3) alkyl ester (2) 
7 polyglycerol ester (4) polyethoxylated alkyl alcohol (8) quaternary amine (5) 
8 polyglycerol ester (4) alkyl ester (2) quaternary amine (5) 
9 polyglycerol ester (4) amine oxide (7) quaternary amine (5) 

10 alkyl/alkenyl alcohol (3) alkyl ester (2) quaternary amine (5) 
11 alkyl/alkenyl alcohol (3) alkyl ester (2) amine oxide (7) 
12 alkyl ester (2) polyethoxylated alkyl alcohol (8) quaternary amine (5) 
13 alkyl betaine (7) polyethoxylated alkyl alcohol (8) 
14 alkyl phospholipid (9) polyethoxylated alkyl alcohol (8) 
15 alkyl ester (2) alkyl alcohol (3) dialkoxydimethicone 
16 hydroxyfunctional ester (2) polyethoxylated alcohol (8) 
17 hydroxyfunctional ester (2) alkyl alcohol (3) quaternary amine (5) 
18 hydroxyfunctional ester (2) quaternary amine (5) 
19 polyglycerol ester (4) polyethoxylated alkyl alcohol (8) 
20 alkyl carboxylate (12) polyethoxylated alkyl alcohol (8) 

*Refers to Emulsi?er Classes identi?ed above. 

valence on the nitrogen atom; and Wherein R is the same as 
R“ and may also be substituted in available positions With 
oxygen, nitrogen or sulfur atoms; 

[0101] a and c are independently 1 or 2; 

[0102] b and d are independently 1, 2 or 3; and 

[0103] e is equal to (c times d)/b. 

[0104] Nonlimiting examples of preferred emulsi?ers 
from the anionic class of emulsi?ers suitable for use in a 
thickener system of the invention include behenic acid 
available as Croacid B from Croda, Inc.; stearyl phosphate 
available as Sippostat 0018 from Specialty Industrial Prod 
ucts, Inc. of Spartanburg, SC; and sodium stearate available 
from Witco. 

[0105] Class 13. Sorbitan Fatty Acid Esters 

O 

[0106] Where R6 is as de?ned above in Emulsi?er Class 3, 
R13 is H or —C(O)R6 and each v is independently 0-30. 

[0107] Fatty acid esters of sorbitan and its polyethoxylated 
derivatives, polyoxyethylene derivatives of mono and poly 

[0109] It is a simple matter to test certain combinations of 
emulsi?ers to determine if they provide a suitable thickener 
system. Screening methodology is set forth in the Examples. 
The examples illustrate the importance of the head group 
siZe With respect to the ratio of the mixed emulsi?ers 
required to produce a stable emulsion. For example, systems 
based on a C16/C18 alkyl polyglucoside combined With C18 
polyethoxylates of varying level of ethoxylation (Brij) pro 
duce stable emulsions at Widely varying ratios. 

[0110] Without intending to be bound by theory, the physi 
cal structure of the composition of the invention is believed 
to be that of an emulsion. A classic de?nition of an emulsion 
is a stable dispersion of one liquid in a second immiscible 
liquid. HoWever, as stated earlier, the present composition is 
preferably formed using at least one emulsi?er Which is a 
Wax at room temperature. Although compositions of the 
present invention are not Well characteriZed, they are 
believed to be a viscous stable mixture of a solid, semisolid, 
or liquid phase in a second liquid phase. It is believed that 
if certain hydrophobic emollients are added to the present 
invention, hydrophobic emulsi?ers and immiscible emol 
lients form an “oil” or hydrophobic phase Which is dispersed 
in the hydroalcoholic liquid phase to form an “oil” in 
“Water” emulsion. The hydroalcoholic phase is referred to 
herein as the “Water” phase. Since many preferred emulsions 
are someWhat viscoelastic, these emulsions are believed to 
be liquid crystalline emulsions Which have been cooled 
beloW the crystalliZation temperatures of the chosen emul 
si?ers to form a semi-crystalline gel-like netWork. Certain 
formulations may be simply sWollen crystalline precipitates 
forming a strongly interacting netWork in the hydroalcoholic 
phase (so called coagel phase). The compositions of the 
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present invention may also exist as combinations of these 
structures. Liquid crystalline and coagel phases in aqueous 
systems are described in “Application of Emulsion Stability 
Theories to Mobile and Semisolid O/W Emulsions,”C0s 
metics and Toiletries, Vol. 101, pp 73-92 (1986), and “In?u 
ence of Long Chain Alcohols (or Acids) and Surfactants on 
the Stability and Consistencies of Cosmetic Lotions and 
Creams,”C0smetics and Toiletries, Vol. 92, pp. 21-28 (1977) 
both of Which are hereby incorporated by reference. The 
exact type of molecular association that occurs depends on 
many factors including the nature, siZe, and physical and 
chemical states of the polar and hydrocarbon portions of the 
emulsi?ers Which comprise the thickener system at a speci 
?ed temperature. 

[0111] Emulsi?ers other than those required in the com 
position to provide a thickener system may also be added as 
emollients or stabiliZers. These emulsi?ers are referred to 
herein as auxiliary emulsi?ers. For example, certain emol 
lients are also comprised of hydrophobic and hydrophilic 
regions and are useful in the present invention since they are 
believed to become incorporated into the liquid crystalline 
netWork. These emollients tend to enhance the stability of 
the composition as is discussed more fully beloW. Further 
more, certain dimethicone copolyol surfactants can actually 
improve the stability of formulations incorporating emol 
lients. This is also discussed in more detail beloW. 

Optional Ingredients 

[0112] In addition to alcohol, Water and thickener system, 
the compositions of the present invention may optionally 
include ingredients such as salts, emollients, stabiliZers, 
antimicrobials, fragrances, therapeutic agents, propellants 
and additional emulsi?ers. Each of these optional ingredi 
ents along With the effect each has upon the properties of the 
?nal composition is discussed beloW. 

[0113] Salts 

[0114] The melt temperature of the compositions of the 
present invention may be increased by adding salts. As the 
concentration of salt is increased, the ratio of emulsi?ers Will 
often need to change in order to maintain a stable compo 
sition. It is important to choose salts Which do not create an 
unstable system and are compatible With any antimicrobials 
present in the system. For example, chlorhexidine diglucon 
ate (CHG) Will precipitate rapidly in the presence of halide 
salts above a concentration of about 0.1M. Therefore, if a 
system includes CHG, preferably gluconate salts such as 
triethanolamine gluconate or sodium gluconate, are used. 

[0115] StabiliZers 

[0116] A stable composition is one Which does not sepa 
rate more than 10% by volume after centrifuging at 2275><g 
for 30 minutes as measured at the longitudinal midpoint of 
the sample tube. It is also recogniZed that stability may be 
time dependent due to crystalliZation of emulsi?ers and/or 
emollients present in the system, coalescence of emollients, 
emulsi?ers and the like and, therefore, preferred composi 
tions do not exhibit separation of more than 10% after 
standing for 6 months at ambient conditions. TWo types of 
stabiliZers are useful in the present invention. These include 
(1) those stabiliZers that complex With emulsi?er hydro 
philic head groups, and (2) those that associate With the 
emulsi?er hydrophobic tails. Certain stabiliZers may per 
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form both functions. For example, emulsi?ers comprising 
1,2 diol-containing head groups such as alkylpolygluco 
sides, monoalkylglycerides, and polyglycerol alkyl esters, 
may be “stabilized” by adding borate ion. Without intending 
to be bound by theory, it is believed that borate ions complex 
With adjacent head groups Which may increase the associa 
tion of hydrophobic tails by holding them in close proximity. 
Natural or synthetic polymers comprised of pendent long 
chain alkyl groups (greater than 12 and preferably greater 
than 16 carbon atoms) such as stearyl modi?ed cellulose 
derivatives, stearyl modi?ed proteins such as Wheat protein, 
stearyl modi?ed collagen and the like are capable of stabi 
liZing compositions of the present invention. Such added 
components may also increase the melt temperature of 
compositions of the present invention. It is believed that the 
pendent alkyl groups in these polymers associate by Van der 
Waals interactions With the hydrophobes of a thickening 
system, thereby enhancing the stability of the crystalline 
structure. Polymeric thickeners Which do not have associa 
tive pendent alkyl chains may also increase the melt tem 
perature presumably by increasing the viscosity of the 
continuous phase. A nonlimiting example of such thickeners 
are quaternary celluloses such as CelquatTM 230M as avail 
able from National Starch of BridgeWater, N]. In a preferred 
embodiment stearyldimonium hydroxypropyl cellulose 
commercially available as Crodacel QS from Croda Inc., 
Parsippany, N]. is added as a stabiliZer. 

[0117] Emollients 

[0118] Emollients are typically added to hand lotions or 
hand preps because they act to increase the moisture content 
of the stratum corneum. Emollients are generally separated 
into tWo broad classes based on their function. The ?rst class 
of emollients function by forming an occlusive barrier to 
prevent Water evaporation from the stratum corneum. The 
second class of emollients penetrate into the stratum cor 
neum and physically bind Water to prevent evaporation. The 
?rst class of emollients is subdivided into compounds Which 
are Waxes at room temperature and compounds Which are 
liquid oils. The second class of emollients includes those 
Which are Water soluble and are often referred to as humec 
tants. 

[0119] For the purposes of this invention the thickener 
system is considered separate and distinct from any emol 
lients Which may be added even though it is recogniZed that 
the emulsi?ers may function as occlusive emollients and aid 
in maintaining or improving the skin condition. Emollients 
are included in a preferred embodiment of the invention and 
preferably comprise betWeen about 3 and 30%, more pref 
erably betWeen about 4 and 20% and most preferably 
betWeen about 5 and 12% by Weight of the formulation. 

[0120] The ratio of Wax to liquid emollients (oils and 
humectants) in a preferred embodiment of the invention is 
betWeen about 5:1 to 1:5 and preferably betWeen about 1:3 
to 3:1. Also, the ratio of Wax emollients and Wax emulsi?ers 
to liquid emollients and liquid emulsi?ers in a preferred 
embodiment of this invention is from about 1:5 to about 5:1, 
and more preferably, from about 1:3 to about 3:1. Emollients 
may be selected from any of the classes knoWn in the art. A 
general list of useful emollients appears in US. Pat. No. 
4,478,853 and EPO patent application 0 522 624 A1 and in 
the CTFA Cosmetic Ingredient Handbook published by The 
Cosmetic, Toiletry, and Fragrance Association, Wash. DC. 
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(1992) under the listings “Skin Conditioning agents,”“em 
ollients,”“humectants,”“miscellaneous” and “occlusive,” 
each of these references is hereby incorporated by reference. 

[0121] In preferred embodiments, emollients are chosen 
from the following nonlimiting list of general emollients, 
occlusive emollients and humectants. Examples of general 
emollients include short chain alkyl or aryl esters (C1-C6) of 
long chain straight or branched chain alkyl or alkenyl 
alcohols or acids (C8-C36) and their polyethoXylated deriva 
tives; short chain alkyl or aryl esters (C1-C6) of C4-C12 
diacids or diols optionally substituted in available positions 
by —OH; alkyl or aryl C1-C9 esters of glycerol, pentaeryth 
ritol, ethylene glycol, propylene glycol, as Well as poly 
ethoXylated derivatives of these and polyethylene glycol; 
C12-C22 alkyl esters or ethers of polypropylene glycol; 
C12-C22 alkyl esters or ethers of polypropylene glycol/poly 
ethylene glycol copolymer; and polyether polysiloXane 
copolymers. In addition to many of the emulsi?ers of 
preferred thickener systems, additional eXamples of occlu 
sive emollients include cyclic dimethicones, polydialkylsi 
loXanes, polyaryl/alkylsiloXanes, long chain (C8-C36) alkyl 
and alkenyl esters of long straight or branched chain alkyl or 
alkenyl alcohols or acids; long chain (C8-C36) alkyl and 
alkenyl amides of long straight or branched chain (C8-C36) 
alkyl or alkenyl amines or acids; hydrocarbons including 
straight and branched chain alkanes and alkenes such as 
squalene, squalane, and mineral oil; polysiloXane polyalky 
lene copolymers, dialkoXy dimethyl polysiloXanes, short 
chain alkyl or aryl esters (C1-C6) of C12-C22 diacids or 
diols optionally substituted in available positions by OH; 
and C12-C22 alkyl and alkenyl alcohols. Nonlimiting 
eXamples of preferred humectant type emollients include 
glycerol, propylene glycol, dipropylene glycol, polypropy 
lene glycol, polyethylene glycol, sorbitol, pantothenol, glu 
conic acid salts and the like. 

[0122] Although a thickener system is responsible for the 
stability and overall consistency of compositions of the 
present invention, emollients may also affect the viscosity, 
stability, and melt temperature of a composition. It is antici 
pated that a single emollient may be added to the present 
invention or tWo or more emollients may be added to the 
composition. A Wide range of emollients may be added to 
the formulations of the present invention. Preferably Wax 
and oil type emollients along With Water soluble emollients 
are used. In a preferred embodiment, emollient systems are 
comprised of humectants in addition to occlusive Wax and 
oil emollients in concentrations Which achieve a moisturiZ 
ing but not greasy composition Which maintains and 
improves the condition of the skin upon repeated use. 
Ideally, emollients are non-comedogenic and are chosen to 
ensure no skin irritation or sensitiZation reaction occurs. 

This is particularly critical since the composition of the 
present invention Will likely be Worn in an occluded con 
dition under surgical gloves. Furthermore, emollients should 
be chosen Which do not affect the integrity of the glove 
material. For eXample, since hydrocarbon emollients such as 
mineral oil and petrolatum can detrimentally affect the tear 
strength of surgical gloves, these emollients may need to be 
avoided for compositions employed as presurgical disinfec 
tants. 

[0123] Without being bound or limited by theory, it is 
believed that if emollients are added to the present compo 
sitions, they may be present in four distinct regions. The 
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emollients could occur (1) as a soluble species in the solvent 
phase, (2) dispersed as emulsi?ed droplets Within the miXed 
emulsi?er micelle or crystalline gel netWork, (3) incorpo 
rated into the miXed emulsi?er micelle or crystalline gel 
netWork, or (4) as a separate and distinct emulsion. As earlier 
stated, emollients can affect the melt temperature of a 
composition. Those emollients that are soluble or dispersible 
in the solvent phase tend to have little or no affect on the 
melt temperature and are therefore preferred. These emol 
lients include the humectant and general emollients. The 
most preferred general emollients are those Which are essen 
tially insoluble in Water but soluble in the hydroalcoholic 
solvent. These emollients are also preferred since they 
remain soluble and uniformly dispersed even above the melt 
temperature so that upon cooling to room temperature a 
uniform composition results. In addition, they are also 
believed to have little effect on surgical gloves. Such general 
emollients typically do not have alkyl or alkenyl chains 
greater than about 14, preferably not greater than 12 and 
most preferably not greater than about 9 carbon atoms. 

[0124] Those emollients Which are insoluble in the 
hydroalcoholic solvent may associate With the emulsi?ers of 
the thickener system and/or become incorporated into the 
micelle or crystalline gel netWork. Preferred emollients 
Within this class are those emollients that are very hydro 
phobic since they tend to maintain a high melt temperature. 
For eXample, heXadecane Was found to increase the vis 
coelasticity of certain thickener systems. Those emollients 
Which are capable of associating With and disrupting the 
emulsi?ers of the thickener system tend to decrease the melt 
temperature and may in?uence the stability of the compo 
sition. Certain branch alkyl esters of greater than about 12 
carbon atoms per hydrophobe have been found to be par 
ticularly effective at decreasing the melt temperature. For 
eXample, trioctyldodecyl citrate has been found to signi? 
cantly decrease the melt temperature of some systems. 

[0125] Emollients Which become incorporated into the 
thickener system tend to decrease the melt temperature. For 
eXample, laureth-4 (Brij 30) appears to incorporate into the 
thickener system since it does not phase out When heated 
above the melt temperature at concentrations beloW about 
1% by Weight. Laureth-4 also tends to decrease the melt 
temperature of the composition. 

[0126] Certain emollients Which are insoluble in the 
hydroalcoholic solvent can be emulsi?ed in What is believed 
to be a separate and distinct emulsion. These emollients have 
little affect on the melt temperature of a composition. For 
eXample, certain cyclic silicones, polysiloXanes, and 
dialkoXypolysiloXanes can be emulsi?ed in hydroalcoholic 
solvents using polyether/polysiloXane copolymers surfac 
tants. Cyclic silicones such as DC344 (available from DoW 
Corning of Midland, Mich.) in the presence of certain 
polyether/polysiloXane copolymers such as Abil B88183 
available from Goldschmidt Chemical Corp. of HopeWell, 
Va., can form a thermally stable emulsion such that the 
compositions remain uniform both above and beloW the melt 
temperature. In fact, the combination of a long chain 
dialkoXypolysiloXane and polyether/polysiloXane copoly 
mer has been found to actually promote the stability of 
certain thickener systems. The dialkoXypolysiloXane is 
believed to interact With the thickener system as Well as the 
polyether/polysiloXane copolymer. These compounds have 
the folloWing structures: 
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[0128] Where R is a straight chain alkyl group of 14-50, 
preferably 16-24 carbon atoms, and 

[0129] Z=5-300 

[0130] Polyether/PolysiloXane Copolymers (Dimethicone 
Copolyols): 

(CH3)3—5i—O—[5i(CH3)R11—O]X[5i(CH3)R8—O] 
y—Si(CH3)3 

[0131] Where 

[0132] X+y=5-400, preferably 15-200, and 

[0133] R8 is a polyether substituted alkyl group With 
the structure: 

[0135] R9 is an alkyl group of 1 to 6 carbon atoms; 

[0136] R10 is hydrogen or an alky group of 1-22 
carbon atoms; 

[0137] R11 is an alkyl group of 1 to 22 carbon atoms 
or phenyl; 

[0138] p=2-300, preferably 8-100; and 

[0139] q=0-100. 

[0140] Note that branched chain polysiloXanes modi?ed 
as shoWn in the tWo structures above are also possible. 

[0141] The folloWing are nonlimiting examples of emul 
si?er/emollient components Which improve thickening/sta 
bility of compositions of the present invention. 

[0142] a. Certain Wax emulsi?ers/emollients have been 
found to be particularly useful and include solid Waxy 
esters such as: Myristyl Myristate, Cetyl Palmitate, 
Myristyl Stearate, Stearyl Behenate, Behenyl Isostear 
ate, Isostearyl Behenate, Behenyl Behenate, Lauryl 
Behenate, Behenyl Erucate. These have the folloWing 
formula: 

R1—CO2—R2 

[0143] Where: 

[0144] R1 is at least 14 carbon atoms; and 

[0145] R2 is an alkyl or alkenyl of at least 4 carbon 
atoms. 

[0146] b. Long chain hydrocarbon di-esters, tri-esters, 
of polyhydric alcohols With melting point greater than 
23° C. include solid esters such as glycerol tribehenate 
and sorbitan tristearate. 

[0147] c. Pure lanolins and lanolin derivatives (e.g. 
hydrogenated lanolin) provide eXcellent emolliency but 
can also improve the stability of the emulsion When 
used in combination With oil emollients. 

[0148] d. Petrolatums provide eXcellent emolliency and 
can also improve the stability of the emulsion When 
used in combination With oil emollients. Petrolatums 
are miXtures of oily and Waxy long chain hydrocarbons. 
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[0149] e. Microcrystalline Waxes and branched hydro 
carbon WaXes With a melting point greater than 50° C. 
and a molecular Weight greater than 400. An eXample 
of this includes but is not limited to Vybar 103 Which 
is a branched hydrocarbon With a number average 
molecular Weight of 2800 and is available from Petro 
lite Corp. of Tulsa, Okla. and “ULTRAFLEX” Which is 
a microcrystalline Wax also available from Petrolite 
Corp. 

[0150] f. OXidiZed Waxes and modi?ed hydrocarbon 
Waxes may ?nd application in the present invention. 
These are prepared from Waxes modi?ed by oxidation, 
salts of oXidiZed Waxes, maleic anhydride adducts of 
polyole?ns and urethane derivatives of oXidiZed syn 
thetic or petroleum Waxes. Applicable Waxes could 
include Petrolite’s Cardis or Petronauba microcrystal 
line and polyethylene-based oXidiZed products, Poly 
mekon (salts) and Ceramer (anhydride adducts). 

[0151] g. Fully saturated homopolymers of polyethyl 
ene or copolymers of various alkene monomers may be 
used to form polymers With a molecular Weight at or 
beloW 3,000 With a melting point below 1300 C. and 
loW melt viscosities. 

[0152] Applicable Waxes could include “POLYWAX” 
available from Petrolite Corp. 

[0153] Fragrances 
[0154] The formulations may also comprise a fragrance. If 
fragrances are included the fragrances must be chosen 
carefully since some fragrances are knoWn to cause skin 
irritation and/or sensitiZation reactions. 

[0155] Antimicrobials 

[0156] In addition to the loWer alcohols present in the 
composition of the present invention, other antimicrobials 
may be added to enhance the antimicrobial action of the 
compositions of the present invention. This may be particu 
larly desirable in critical uses such as presurgical hand 
scrubs or presurgical patient skin scrub replacements. Suit 
able additional antimicrobials include iodine and its com 
pleXed forms such as povidone/iodine, chlorheXidine salts 
such as chlorheXidine digluconate (CHG), parachloromet 
aXylenol (PCMX), heXachlorophene, phenols, surfactants 
comprising a long chain hydrophobe (C12-C22) and a 
quaternary group, triclosan, Lauricidin, quaternary silanes, 
hydrogen peroxide, silver, silver salts such as silver chloride, 
silver oXide and silver sulfadiaZine and the like. In order to 
reduce chances for irritation and yet maintain ef?cacy, the 
antimicrobial level should be adjusted to the minimum level 
Which maintains a loW bacteriological count for 6 and most 
preferably for 12 hours after application. 

[0157] The most preferred additional antimicrobial is 
chlorheXidine since it is capable of ensuring long term 
antimicrobial efficacy. If chlorheXidine is added to the 
present invention it is preferably present as a soluble salt. 
The diacetate and digluconate salts are preferred. The most 
preferred antimicrobial is chlorheXidine digluconate (CHG). 
CHG is preferably present at a concentration of 0.05-5.0%, 
more preferably from 0.1-3% and most preferably from 
0.25-2% by Weight. ChlorheXidine is a bis(diguamide) and 
therefore is very basic and is capable of forming multiple 
ionic bonds With anionic materials. For this reason, chlo 



US 2003/0211066 A1 

rhexidine-containing thickener system are preferably based 
on non-ionic and/or cationic emulsi?ers. Certain ZWitteri 
onic, very insoluble, or non-precipitating anionic emulsi?ers 
may also be useful. 

[0158] Foams 

[0159] The compositions of the present invention may also 
be formulated into an aerosol foam or mousse by addition of 
an appropriate propellant. The propellant must be chosen to 
ensure proper delivery from the container to prevent clog 
ging of the valve. The propellant can be chosen from 
chloro?uorocarbons (CFCs), hydrochloro?uorocarbons 
(HCFCs), hydro?uorocarbons (HFCs), per?uorinated 
alkanes, and loWer alkanes (C1-C5) as Well as nitrous oxide 
dimethyl ether and other solvent-soluble propellants. Pre 
ferred propellants are loWer alkanes such as propane, butane, 
and isobutane since these result in a dramatic loss in 
viscosity making the formulation easy to dispense. A 70/30 
mixture of propane/isobutane is a particularly preferred 
embodiment. In order to produce an aerosol composition the 
antimicrobial lotion is ?rst formulated and charged into an 
appropriate pressure rated container. If convenient, the for 
mulation may be heated above the melt temperature in order 
to facilitate ?lling. The propellant is then added under 
pressure at approximately 2-30% preferably 3-20% by vol 
ume. The propellant may form a separate layer or may 
remain emulsi?ed in the composition. 

[0160] Alternate Applications for Hydro-Alcoholic Liquid 
Crystalline Solutions: 

[0161] The compositions of this invention may be com 
pounded With UV absorbers and oils to deliver fast-drying 
sunscreens. Antimicrobials such as benZoyl peroxide may 
also be added to the formulations and the formulations may 
be useful as an acne medication. The systems of this 
invention may also be formulated With barrier compounds to 
form barrier creams and lotions. Materials Which may be 
added to provide barrier protection for use as skin barriers to 
protect against diaper rash include but are not limited to 0.1 
to 60% aldioxa, allantoin, aluminum acetate, aluminum 
hydroxide, bismuth subnitrate, boric acid, calamine, cellu 
lose (microporous), cholecalciferol, cocoa butter, cod liver 
oil (in combination), colloidal oatmeal, cysteine hydrochlo 
ride, dexpanthenol, dimethicone, glycerin kaolin, lanolin (in 
combination), live yeast cell derivative, mineral oil, peru 
vian balsam, peruvian balsam oil, petrolatum, protein 
hydrolysate (1-leucine, 1-isoleucine, 1-methionine, 1-phe 
nylalanine, and 1-tyrosine), racemethionine, shark liver oil, 
sodium bicarbonate, sulfur, talc, tannic acid, topical starch, 
vitamin A, White petrolatum, Zinc acetate, Zinc carbonate 
and Zinc oxide. Formulations are also contemplated con 
taining antifungal agents for treating fungal infections of the 
skin such as athlete’s foot and the like. 

[0162] A related patent application entitled, “Stable 
Hydroalcoholic Compositions,” US. patent application Ser. 
No. 08/493,695, ?led on Jun. 22, 1995 by inventors Asmus, 
ScholZ and Charpentier is hereby incorporated by reference. 

[0163] Since many of the compositions of the present 
invention contain antimicrobials, it is important that they be 
dispensed in an ef?cacious and precise amount. The com 
positions of the present invention can be dispensed in a 
discreet, substantially uniform amount using the dispensers 
disclosed in Applicants’ Assignee’s Copending U.S. patent 
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application Ser. No. 08/668,198, ?led Jun. 21, 1996, entitled 
“Dispenser for Antimicrobial Liquids,” issued as U.S. Pat. 
No. 5,897,031, and Ser. No. 08/668,270, ?led Jun. 21, 1996, 
entitled “Drip Resistant NoZZle for a Dispenser,” issued as 
US. Pat. No. 5,799,841. 

Methods of Preparation 

[0164] The compositions of the present invention may be 
prepared by a variety of techniques. For example, the 
process can often be as simple as adding the thickener 
system to the hydroalcoholic solvent at a temperature above 
the melting point of the emulsi?ers, mixing brie?y and 
cooling. Nevertheless, to ensure a composition of maximum 
stability the components are preferably subjected to high 
shear (e.g. homogenized) for a limited time period While 
above the melting point of the thickener system folloWed by 
loW shear mixing While cooling. The system should be 
mixed under high shear long enough to ensure a very small 
“droplet” siZe, hoWever, excessive high shear mixing may 
result in decreased viscosity and stability. 

[0165] The cooling rate may be important depending on 
the particular thickener system. Certain thickener systems 
can be homogeniZed and then alloWed to cool sloWly, 
hoWever, rapid cooling appears bene?cial for most systems. 

[0166] The order of adding the components may also 
affect the stability and viscosity of the system. In general it 
Works Well to melt the mixed emulsi?ers With aqueous 
insoluble emollients together in one vessel. The hydroalco 
holic solvent and any aqueous miscible emollients are mixed 
in a second vessel. Both components are heated above the 
melting temperature of the thickener system. The hot liquid 
components are mixed together rapidly folloWed by approxi 
mately 1 to 5 minutes of homogeniZation for typical batches 
under 500 grams. While still loW in viscosity the system is 
stirred using moderate agitation and cooled. It is also pos 
sible to add the molten thickener system along With any 
solvent insoluble emollients to hot Water (i.e., Water at a 
temperature above the melting temperature) folloWed by 
high shear mixing and subsequent dilution With alcohol. The 
processing variables including amount and intensity of high 
shear mixing, rate of cooling, and order of addition are easily 
determined by one skilled in the art. 

Test Methods 

[0167] Viscosity 
[0168] In the folloWing Examples (except Where indi 
cated) viscosity Was measured at 23° C. at ambient pressure 
using a Brook?eld LVDV-I+ viscometer equipped With a 
model D Brook?eld heliopath and T spindles B-F. The 
spindle and speed Was chosen for each particular sample 
such that the viscometer Was operating in the middle of its 
range. All samples Were alloWed to equilibrate at 23° C. for 
24 hours prior to measurement. Preferably the viscosity is 
taken at the loWest speed possible While staying Within 
20-80% of the viscometer range and more preferably 
betWeen 30-70% of the range. In all cases the sample siZe 
and container geometry Was chosen to ensure that there Were 
no Wall effects. By “Wall effects” it is meant the viscosity 
value is not affected by the container and is essentially 
equivalent to the viscosity taken in an in?nitely large con 
tainer. For this reason loWer viscosity samples required a 
larger sample siZe to accommodate the larger spindles. The 
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following table outlines preferred spindles for various 
sample viscosities. 

Sample Viscosity T Spindle to Use 

moo-100,000 
10,000-200,000 
50,000-500,000 
100,000-1,250,000 
500,000-3,000,000 

[0169] The viscosity of each sample Was taken as the 
highest relatively stable reading achieved on the ?rst path 
the spindle traversed using the heliopath adapter. 

[0170] Stability 
[0171] The stability of samples Was measured 24 hours 
after conditioning at ambient conditions by placing 12 ml of 
a formulation that formed a lotion/cream in a 15 ml gradu 
ated centrifuge tube. The tube Was then centrifuged in a 
Labofuge B (Heraeus Sepatech GmbH, Model 2650, rotor 
2150 and buckets #2101) at 3000 rpm (2275><g When 
measured at the longitudinal midpoint of the sample tube) 
for 30 minutes at 23° C. Stability is recorded as a volume 
percent separation in the Examples beloW. 

[0172] Melt Temperature (Tm) 

[0173] The melt temperature Was measured by placing 
approximately 15 grams sample in a 25 cc sealed glass vial 
and placing the vial in a Water bath. The temperature of the 
bath Was increased periodically in discrete increments and 
the contents checked after approximately 1 hour at a given 
temperature. The melt temperature Was taken as the tem 
perature at Which the mixture became very loW in viscosity. 

[0174] Minimum Inhibitory Concentration (MIC) 

[0175] An overnight culture of E. coli AT CC 8739 (lab 
strain 223) and/or S. Aureus ATCC 14154 (lab strain 502) 
groWn on trypticase soy agar plates Was resuspended in 
Mueller-Hinton Broth to a cell density of 0.6-1.2><106 colony 
forming units per milliliter. Chlorhexidine samples Were 
prepared by adjusting CHG to 512 pig/ml in Mueller-Hinton 
Broth and serially diluting in tWo-fold steps in Mueller 
Hinton Broth. The CHG-containing Mueller-Hinton Broth 
Was placed in 96-Well sterile microliter plates and each Well 
Was inoculated With the bacteria. The plates Were then 
incubated for 24-48 hrs at 37° C. Bacterial groWth Was 
determined visually by comparing the plates. The MIC Was 
determined as the loWest concentration of CHG that resulted 
in complete kill of the test organism. 

[0176] Cosmetic Properties/Tactile Testing 

[0177] For use in presurgical disinfection the composi 
tions of this invention are preferably formulated With emol 
lients to achieve a moisturiZed but relatively dry feel. 
Lotions With excessive emollients tend to be perceived as 
greasy and can result in excessive clumping of the poWder 
under surgical gloves. The formulations of this invention do 
not provide a tacky or sticky feel even in high humidity 
environments throughout the application process. The 
invention formulations preferably yield a smooth, soft, non 
tacky, and moisturiZed feeling. Testing of the cosmetic or 
tactile properties of the compositions Was conducted With 
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preferably greater than ten evaluators Who applied a pre 
measured amount of product, approximately 2 ml. Since 
hand Washing can affect the feel of the compositions, 
evaluators Washed thoroughly With Ivory Skin Cleansing 
Liquid Gel hand soap available from Procter and Gamble, 
Cincinnati, Ohio before applying the sample. After drying, 
the composition Was rubbed uniformly over the surfaces of 
both hands until the composition Was dry. The feel of the 
composition on the skin during subsequent Washing With 
soap and Water Was also important. Approximately 30-60 
min. after application of the composition the feel during 
subsequent Washing Was evaluated. Preferred formulations 
did not result in an abnormal feeling such as slimy, slippery, 
or sticky characteristics. 

EXAMPLES 

[0178] The folloWing Examples are provided to illustrate 
the invention and are not intended to limit the scope of the 
invention. 

Example 1 

Alkyl Polyglucoside Thickener Systems 

[0179] An alkyl polyglucoside emulsi?er having an alkyl 
chain of 16 to 18 carbons Was obtained as Montanov 68 from 
Seppic Inc. of Fair?eld, N]. This highly crystalline emul 
si?er Was combined With other emulsi?ers to form thickener 
systems in a hydroalcoholic solvent. The solvent Was either 
60:40 or 68:32 ethanol:Water by Weight. 200 proof ethanol 
and distilled Water Were used. The Montanov 68/co-emul 
si?er ratio Was varied keeping the total emulsi?er concen 
tration ?xed at 5% by Weight according to the folloWing 
table: 

Formulation grams 

Emulsi?er 

A B C D 

Montanov 68 2 1.5 1 0.5 
Co-emulsi?er 0.5 1.0 1.5 2.0 
60:40 ethanol:Water 47.5 47.5 47.5 47.5 

[0180] Each co-emulsi?er/Montanov 68 composition Was 
prepared using the folloWing procedure: 

[0181] 1. The emulsi?ers Were heated above their 
melting temperature to 75° C. 

[0182] 2. The hydroalcoholic solvent Was heated to 
75° C. in a sealed jar. 

[0183] 3. The hot hydroalcoholic solvent Was rapidly 
added to the molten emulsi?ers. 

[0184] 4. The mixture Was homogeniZed at maximum 
speed for 4 minutes using a Silverson L4R homog 
eniZer available from Silverson Machines, Waterside 
England. 

[0185] 5. The vessel Was then immersed in 15-20° C. 
Water With moderate agitation using an overhead 
paddle impeller for 20 minutes. 
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Formulation 
Viscositv (cps) and/or % Separation by Volume 

Emulsi?er Solvent A B C D 

Nikkol BB-5 (beheneth-5) 60:40 240,000 cps 2200 cps 29300 cps 26600 
0% separation 0% 0% 0% 

Nikkol BB-5 (beheneth-5) 68:32 1500 48000 57000 25000 
Nikkol BB-10 (beheneth-10) 68:32 3400 17000 9300 NS 
Nikkol BB-10 (beheneth-20) 68:32 32000 6800 450 NS 
Brij 52 (ceteth-2) 60:40 950 240000 36000 43000 
Brij 58 (ceteth-20) 60:40 56000 60000 770 <100 
Brij 72 (steareth-2) 60:40 470000 66000 48000 49000 
Brij 72 (steareth-2) 68:32 NS" 1500 34000 14000 
Brij 76 (steareth-10) 68:32 35000 14600 3100 <100 
Brij 78 (steareth-20) 60:40 294000 54000 6200 270 
Brij 78 (steareth-20) 68:32 2700 1300 200 NS 
Unithox 420(C31 alkyl-2E0) 68:32 730 850 600 NS 
Unithox 450(C31 alkyl-9.80) 68:32 600 770 17600 NS 
Incromine BB 60:40 NS 3600 70000 630 
(behenmidopropyldimethyl 0% <2% 24% 
amine) 
Incromine BB 68:32 6000 420 520 NS 
Incromine BB gluconate 60:40 75 23000 1200 2000 

50% 0% 0% 5% 
Armid 18 (octadecenamine) 60:40 <100 NS NS NS 
Lanette 18 (Stearyl alcohol) 60:40 NS NS NS NS 
UniWax 1750 (stearamide) 60:40 NS NS NS NS 
Triton X-15 68:32 NS NS NS NS 
(octylphenol ethoxylate) 
Triton X-35 68:32 NS NS NS NS 
(octylphenol ethoxylate) 

*NS = not stable 

[0186] The results show that certain thickener systems 
form stable viscous compositions. Those thickener systems 
that form stable compositions have Widely varying viscosi 
ties depending on the emulsi?ers and the ratio of the 
alkylpolyglucoside to co-emulsi?er. For example, mixtures 
of Montanov 68 and Brij 52 had viscosities Which varied 
from 950 to 240,000 cps. This example also illustrates the 
effect alcohol:Water ratio has on resulting stability and 
viscosity. For example, at an ethanol:Water ratio of 60:40, 
the Montanov 68:Brij 72 system had a maximum viscosity 
of 470,000 cps at a Weight ratio of 4:1 (formulation A). 
When the ethanol:Water ratio Was increased to 68:32 the 4:1 
ratio Was no longer stable and the maximum viscosity Was 
only 34,000 cps at a Weight ratio of 2:3 (formulation C). 
Similar shifts appear for the Montanov 68:Nikkol BB5 and 
Montanov 68:Brij 78. It appears that higher viscosities are 
achievable at loWer alcohol levels presumably due to loWer 
solubility of the emulsi?ers and that peak viscosities appear 
at higher concentrations of Montanov 68 presumably due to 
the highly crystalline nature of alkyl polyglucoside emulsi 
?ers. 

[0187] The results also indicate that the size of the hydro 
philic group in?uences the stability and viscosity even 
Within the group of mixed emulsi?ers Which produce stable 
systems. For example, as the degree of ethoxylation 
increases, the hydrophilic group size increases and, in gen 
eral, the peak viscosity decreases. For example, Within the 
ceteth series (Brij 52-58) the maximum viscosity is 240,000 
cps for Ceteth-2 Whereas Ceteth-20 had only a maximum 
viscosity of 60,000 cps. Similar results Were found for the 
steareth series (Brij 72-78) and the beheneth series (Nikkol 
BB series). 

Example 2 

Alkyl Polyglucoside/Brij 72 Optimization 

[0188] A series of 15 formulations Were prepared using a 
three component mixture design based on the results of 
Example 1. The folloWing concentration ranges Were inves 
tigated using a solvent ratio of 68:32 ethanol:Water. 

Component Percent by Weight 

Montanov 68 0.26-3 

Brij 72 1.0-5.2 
Solvent 94-98 

[0189] Each formulation Was prepared and subsequently 
tested for stability and viscosity. The viscosities of the 
resulting formulations ranged from less than 50 cps to 
93,600 cps. Stability results ranged from 0-83%. Examples 
of several optimized formulations appear beloW: 

Montanov Stability 
68 Brij 72 Solvent Viscosity (% volume 

Formula Percent by Weight (cps) separation) 

A 0.26 5.20 94.54 65,000 3 
B 3.00 3.00 94 93,600 0 
C 2.20 2.92 94.88 72,000 0 
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-continued 

Montanov Stability 
68 Brij 72 Solvent Viscosity (% volume 

Formula Percent by Weight (cps) separation) 

D 2.20 1.92 95.88 30,000 0 
E 1.80 2.70 95.5 30,000 0 
F 3.20 2.30 94.5 50,000 0 

[0190] These results together With those of Example 1 
indicate that the viscosity of the formula for this thickener 
system is dependent upon the ratio of the emulsi?ers. The 
results also indicate that even When varying the ratio of the 
emulsi?ers in thickener systems, high viscosities are still 
obtained While maintaining acceptable stability values. Fur 
thermore, the total concentration of thickener system nec 
essary to achieve a certain viscosity varies considerably 
depending on the ratio of emulsi?ers. For example, Formula 
D had a viscosity of 30,000 cps With a total emulsi?er 
concentration of only 4.12% by Weight. 

Example 3 

Alkylpolyglucoside Ternary Thickener Systems 

[0191] Based on the results obtained in Example 2, for 
mulae E and F Were chosen for use as base systems to Which 
a third emulsi?er Was added to further increase the viscosity. 
The third emulsi?er Was added at concentrations of 0.3, 0.8, 
1.3 and 1.8% by Weight keeping the ratio of Montanov 68 
and Brij 72 at the ratios found effective in formulations E 
and F of Example 2 according to the folloWing table: 

Formula 

A B C D E F G H 
Component Amount (grams) 

Montanov 68 0.92 0.92 0.92 0.92 1.11 1.11 1.11 1.11 
Brij 72 1.37 1.37 1.37 1.37 1.55 1.55 1.55 1.55 
Coemulsi?er 0.15 0.40 0.65 0.90 0.15 0.40 0.65 0.90 
Solvent 47.57 47.32 47.07 46.82 47.19 46.94 46.69 46.44 
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[0193] All formulations had stability values of 0% sepa 
ration except formula A/Lanette 22 Which shoWed a trace 
(<5%) amount of separation. The results indicate that addi 
tion of a third emulsi?er into the thickener system can 
increase the viscosity. The results also indicate that the 
length of the hydrocarbon on the third emulsi?er does not 
necessarily predict viscosity. In this example, Lipamide S, 
although it has a signi?cantly shorter hydrocarbon chain 
than Lanette 22, generally, produced higher viscosity com 
positions. 

Example 4 

Effect of Shear on Viscosity and Stability 

[0194] Formulation C from Example 2 Was used as a base 
system to test the effect of varying levels of shear on the 
resulting viscosity and stability of the compositions. The 
thickener and the solvent Were heated to 75° C. in separate 
containers. The solvent Was added to the emulsi?ers rapidly 
and the composition mixed as described beloW: 

hand shaken for less than 1 minute 
hand shaken for less than 1 minute, sealed and placed on a roller 
for 4 hours at 50 rpm 
stirred 20 minutes at lOW speed With an overhead stirrer 
homogenized for 4 minutes, sealed and alloWed to sit 
homogenized for 2 minutes, stirred 10 minutes at lOW speed 
With an overhead stirrer 
homogenized for 1 minute, stirred 10 minutes at lOW speed 
With an overhead stirrer 
homogenized for 4 minutes, stirred 20 minutes at lOW speed 
With an overhead stirrer 
homogenized for 4 minutes, placed on a roller for 3.25 hours at 
50 rpm 
homogenized for 4 minutes, placed on a roller for 50 minutes at 
50 rpm 

[0195] A Wide variety of consistencies resulted as indi 
cated beloW: 

Viscosity Stability 
Formula Appearance (cps) (% separation) 

[0192] The solvent used Was 68:32 ethanolzwater. The A White, pearlescent, crystalline 7,400 64 
formulations Were prepared and subsequently tested for T6810“ _ 

- - - - - - B opaque White cream 1,290 0 stability and viscosity. The third co-emulsi?ers used Were C . 
_ opaque, pearlescent, cohesive 60,700 0 

behenyl alcohol (Lanette 22, Henkel Corp.) and stearamide D bluish, transparent, 27,600 0 
diethanolamme (Lipamide S, Lipo Chemical of Paterson, pearlescent, cohesive 
N] The folloWing viscosity results Were found: 

VISCOSITY (cps) 

Coemulsi?er A B C D F F G H 

LipamideS 42,500 70,500 82,800 111,000 75,500 120,000 91,100 90,000 

Lanette 22 59,100 88,800 93,600 92,300 14,500 62,000 86,800 81,600 
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-continued 

Viscosity Stability Viscosity cps 
Formula Appearance (cps) (% separation) 

Polymer 
E opaque, pearlescent, cohesive 81,200 0 added Polymer added 
F opaque, pearlescent, cohesive 85,500 0 Before Post high shear 
G White, opaque, pearlescent, 61,700 0 

Cohesive _ Concentration high 48 
H blulsh Opaque, not Coheslve 995 O Polymer (Weight %) shear Initial time hours 
I * 27,000 0 

None 0 3700 3700 
* Appearance not recorded Crodacel Q5 (1) 0.1 <500 — — 

0.25 22000 — — 

~ ~ ~ ~ 0.50 292000 178000 231000 

[0196] The results indicate that for this thickener system 0.75 152000 42500 93000 
the intensity and degree of mixing have an affect on the élglatrisoft LM'ZOO O-1 <500 — — 

. . . 2 

resultant'product. Both too little mixing (Formula A) and too 025 62000 32900 14700 
much mixing (Formula H) had deleterious affects on the 037 31000 _ _ 
viscosity. Apreferred method of mixing is a combination of 0.50 <500 — — 

brief (1-2 minutes) high shear homogenization followed by Salcare (3) 0-15 1250 — — 
~ ~ ~ 0.2 1 00 — — 

overhead stirring for 10 minutes (Formulae E and 0.37 155000 _ _ 

0.50 296000 — — 

Example 5 

Effect of Added Polymers 

[0197] This example investigated the effects of adding 
various polymers polymers containing pendant alkyl 
groups and (2) linear and soluble in the solvent and (3) 
crosslinked and sWellable in the solvent) to a thickener 
system. The polymers used Were: 

[0198] (1) Crodacel QS (Croda, Inc. of Parsippany, 
N.J.) Stearyldimonium hydroxypropyloxyethyl cellu 
lose 

[0199] (2) Quatrisoft LM-200 (Amerchol Corp. Edison, 
N.J Lauryldimmonium modi?ed hydroxyethylcellu 
lose (CTFA Polyquaternium 24) 

[0200] (3) Salcare 96 (Allied Colloids of Sufolk, N.J.), 
polymethacryloyloxyethyl trimethylammonium chlo 
ride (CTFA Polyquaternium 37) 

[0201] The polymers Were added to the formulations at 
levels of 0.1, 0.25, 0.37, 0.5 and 0.75% by Weight according 
to the folloWing table: 

Formula 

0.1 0.25 0.37 0.50 0.75 
Component Formula Number Amount (grams) 

Montanov 68 2.0 2.0 2.0 2.0 2.0 
Brij 76 0.5 0.5 0.5 0.5 0.5 
Polymer 0.05 0.125 0.185 0.25 0.37 
Solvent 47.45 47.37 47.32 47.25 47.12 
68:32 

[0202] The formulations Were prepared as in Example 1 
except the polymers Were added to the solvent (68:32 
ethanolzwater by Weight) prior to mixing. Note that formula 
number refers to Weight percent polymer. If the polymer Was 
supplied in Water, the Water in the solvent system Was 
corrected to re?ect the exact formulation shoWn above. The 
results are shoWn beloW: 

[0203] The results indicate that Crodacel QS With pendant 
stearyl groups has a synergistic effect on the viscosity of the 
composition. This is evident since the polymer itself con 
tributes little thickening. Crodacel QS is supplied as a 20% 
aqueous solution and at concentrations under 1% by Weight 
the viscosity of this polymer in 68:32 ethanolzwater is less 
than 50 cps. It is believed that this polymer associates With 
the thickener system in the formulation. The Quatrisoft 
polymer also contributed to thickening the formulations. 
The Crodacel QS and Quatrisoft polymer formulations With 
the peak viscosity Were prepared again except that the 
polymer Was added to the thickener system after the com 
position Was prepared and cooled to room temperature. Even 
under these conditions the polymer containing formulation 
had a higher viscosity than the formulation Without the 
polymer. Apreferred method of preparing the formulations 
is adding the polymer to the hot solvent before adding the 
thickener system so that the polymer and emulsi?ers can 
interact While above the melt temperature. The Crodacel 
formulations Were also found to be stable, shoWing no 
separation. 

Example 6 

Effect of Added Emollients 

[0204] A series of Wax, oil occlusive emollients and 
humectant type emollients Were added to a thickener system 
to evaluate the effect on viscosity. Each emollient Was added 
to tWo formulations shoWn beloW: 

Formula 

A B 
Component Amount (grams) 

Montanov 68 4 1.8 
Brij 76 2 0.45 
Croadcel Q5 (20% solution in Water) 0 1.13 
Ethanol:Water 68:32 by Weight 90.3 40 
Emollient 3.7 1.7 

[0205] The procedure of Example 1 Was used to prepare 
the formulations except emollients Were either added to the 
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hot solvent or the thickener system prior to mixing. Glyc 
erine and Quamectant Were added to the solvent. Other 
emollients Were added to the thickener system. The viscosity 
results are shoWn below: 

Viscosity cps 
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(1.6 grams sodium borate). Again, a 57 gram sample Was 
removed and to the remaining solution Was added 1.94 
grams sodium borate to reach a pH of 7.0. These three 
solutions Were added to the folloWing formulation: 

_ _ _ _ Component Concentration (Weight percent) 
Emollient Name Chemical Description A B 

Bernel Ester 20141 octyldodecyl myristate 12,900 39,000 MontanOV 68 4 
Bernel Citmol 3201 trioctyldodecyl citrate 15,600 168,000 __ 
Lipovol MOS 1302 tridecyl stearate and 28,000 39,000 Brl] 76 1 

tr_ldecylmmel_htate and Crodacel OS (20% solution in Water) 2.5 
dipentaerythritol 
hexacaprate Ethanol/Water 68232 92.5 

Fitoderm3 Squalane 39,200 93,750 
D03444 cyclomethicone <100 2,700 
Jarcol I-165 2-hexyldecanol <50* 59,100(0.5 

‘$95703 [0210] The base formulation Was prepared according to 
(1 (W %) Example 1 With the Crodacel OS added to the solvent system 

LeXOl PG 8656 Propyleneglycol <50 prior to mixing. The borate solutions Were added to yield the 
dicaprylate/dicaprate - - 

Glycerin glycerol 28,600 274,000 Weight percent borate shoWn in the table beloW after the 
Quamectant AM507 6—(N—aC6ty1a1'ninO)-4— 61,000 141,000 thickener system had cooled to room temperature. The 

oXaheXylmmethyl- folloWing observations and melt temperatures Were 
ammonium chloride d d‘ 

AstorWax OK 2368 para?in Wax 39,000 recor e ' 

1Bernel Chemical Co., Inc., EngleWood, NJ. 
2Lipo Chemical, Paterson, NJ. 
3Hispano Quimica S.A. — Quimica Organica, Barcelona, Spain. 
4DoW Corning, Midland, MI. 
5Vista Chemical Co., Lisle, IL. 
6Inolex Chemical Co., Philadelphia, PA 
7Brooks Industries Inc., South Plain?eld, NJ. 
8AstorWax, Doravilla, GA. 
*Formula A Was completely solubilized. Therefore, this emollient Was 
added to formula B at the reduced levels indicated. 

[0206] This example shoWs that some emollients affect 
?nal viscosity of the composition. Humectants Which are 
soluble in the system appear to have much less effect, such 
as glycerin. The greatest viscosity reduction appears due to 
adding emollients With branched chain hydrocarbons (e.g., 
Jarcol I-16). 

Example 7 

Effect of addition of Borate Ion 

[0207] In this example sodium borate Was added to a 
premade alkylpolyglucoside thickener composition. It is 
believed that the borate ion associates With adjacent poly 
glucose hydrophilic head groups to hold them in the 
“micelle” structure thus elevating the melt temperature. 

[0208] A solution of sodium borate in Water Was added to 
a concentration of 0.7% by Weight to the formulation of 
Example 6A containing Fitoderm squalane. The resulting 
formulation With sodium borate Was visibly thicker With a 
higher melt temperature. The sample Without borate melted 
rapidly When dispensed into the palm of a hand. The sample 
With borate did not melt When dispensed into the hand. 

[0209] To evaluate the effect of borate ion at different pH 
values, 10.21 grams boric acid Was added to 160 grams 
distilled Water. Using a pH meter sodium borate Was added 
While stirring until a pH of 5 Was reached (0.33 grams 
sodium borate). A 57 gram sample Was removed. To the 
remaining solution Was added sodium borate to a pH of 6.0 

Borate Soln Wt % 

pH Boron Consistency Tm (0 C.) 

None- 0 Stable <31 

CONTROL 

5 0.02 stable and thicker than control 31 

5 0.04 thicker than pH 5 With 0.02% Borate 34 

5 0.08 thicker than pH 5 With 0.04 Borate 35.5 

5 0.12 similar to pH 5 With 0.08 Borate >35.5, 

<39 

6 0.02 syneresis, not as thick as pH 5 analog <31 

6 0.04 syneresis, not as thick as pH 5 analog 31-34 

6 0.08 syneresis, not as thick as pH 5 analog 31-34 

6 0.11 syneresis, not as thick as pH 5 analog 35.5 

7 0.014 more phase separation than pH 6 <31 

analog, no thickening 

7 0.04 more phase separation than pH 6 <31 

analog, no thickening 

7 0.07 more phase separation than pH 6 31 

analog, no thickening 

7 0.10 more phase separation than pH 6 31 

analog, no thickening 

[0211] The results shoW that adding borate ion to the 
composition increases the melt temperature. This is more 
pronounced at loWer pH values. 

Example 8 

Effect of Ethanol Concentration on Melt 

Temperature: 

[0212] Formulations containing 7% Montanov 68, 1.76% 
Brij 76, 0.5% Crodacel OS polymer (on a solids basis)Were 
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prepared in accordance With Example 5. For each formula 
tion the percent solvent Was held constant at 90.74% but the _continued 
ratio of ethanol:Water Was varied from 50:50 to 68:32. The 
melt temperature Was measured as described above. MIC /m1 

Sample E. coli S. aureus 

10 4-8 4 

Solvent ratio Melt Temp 0.5% CHG std. 4 4 
Ethanol:Water (0 C.) Hibiclens" 4 4 

50:50 40 *4% W/v CHG antimicrobial soap sold by Stuart Pharmaceuticals 
55:45 38.5 
60:40 36 
64.36 36 [0216] The results shoW that none of the components of 
68:32 33 this formulation of the invention inactivate the CHG. 

[0213] The results illustrate that as the alcohol:Water ratio 
is increased, the melt temperature decreases for this thick 
ener system. 

Example 9 

Antimicrobial Efficacy of Compositions Containing 
Chlorhexidine Gluconate 

Example 11 

A Presurgical Antimicrobial Hand Lotion Using an 
Alkylpolyglucoside Containing Thickener System 

[0217] The folloWing formulation Was prepared using the 
procedure of Example 6: 

[0214] The folloWing thickener systems Were produced Component Wt- % 
With and Without chlorhexidine gluconate (CHG) to deter- Montanov 68 4_@ 
mine if the CHG is effectively delivered in a thickener Brij 76 1.0 
system. The borate pH 5 solution from Example 7 Was used. 

Formula Amount (grams) 

Component 1 2 3 4 5 6 7 8 9 10 

Montanov 68 2.0 0.77 2 0.76 2 0.76 2.0 0.69 

Brij 76 0.5 0.19 0.5 0.19 0.5 0.19 0.5 0.17 

Crodacel QS (20%) 1.25 0.48 1.25 0.48 1.25 0.43 
Kenamide B 0.25 0.10 

(behenamide, Witco) 
Borate ion solution, pH 5 5.61 1.93 

CHG (20% soln) 0.25 0.48 0.48 0.48 
EthanolIWater 68:32 47.5 18.2 46.25 17.6 46 17.5 46.25 15.9 

Ethanol 6.8 6.77 

Water 3.2 2.98 

[0215] Minimum Inhibitory Concentration (MIC) for both 
E. Coli and S. Aureus Was determined according to the test -continued 
methods outlined above and is reported in the table beloW: 

Component Wt. % 

Kenamide B 0.5 
Lipovol MOS 130 1.5 

MIC m1 Fitoderm 2.3 
350 ctk polydimethyl siloxane (Carbide L45/350) 0.50 

Sample E_ Coli S_ aureus Crodacel QS (20% solution in Water) 2.5 
NaCl (2% in Water)* 2.5 

1 >256 >256 ,ug/ml Ethanol 59.3 
2 4-8 4 Water 25.9 
3 >256 >256 
4 2-4 2 *Sodium chloride Was added at a level of 0.05% to mimic the ionic 

5 >256 >256 strength of 0.5% CHG. 
6 4 4 
7 256 256 . . 
8 > 4 > 4 [0218] The resulting formulation had an ethanol:Water 

9 >256 >256 ratio of 68:32. This formulation Was applied to hands 

repeatedly throughout the day by several volunteers. Hands 
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were washed with Ivory soap between applications. The feel 
of the lotion was well received and skin condition was 
maintained. 

Example 12 

Alkylpolyglucoside/Polyethoxylated Alkyl 
Alcohol/Ester of Short Chain Alcohol/Amine 
Oxide/Quaternary Amine Thickener Systems 

[0219] The following compositions were prepared by 
heating separately the solvent (alcohol and water) and the 
thickener system to 70° C. The solvent was rapidly added to 
the thickener system and homogenized on a Silverson L4R 
homogeniZer. This was followed by 10 minutes of stirring 
with an overhead inverted “T” paddle stirrer with the glass 
container immersed in a 10-15° C. water bath. Compositions 
A-C were mixed for 10 minutes while C and D were mixed 
for 4 and 5 minutes respectively. The compositions were 
then cooled to allow the emulsi?ers to solidify. 

A B C D E F G 
Component Amount (grams) 

Montanov 68 1.2 1.2 1.2 3.2 3.2 1.80 1.80 
Brij 76 0.3 0.3 0.3 0.8 0.8 0.45 0.45 
Incromine oxide 0.5 0.75 1.0 

B30P*(30% 
solution in water) 
Nikkol CA- 0.18 0.35 
2580** 
Incroquat DMB- 0.50 0.50 
90****(90% in 
10% ethanol) 
Lanette 22 0.65 1.3 
Kemester 0.6 0.6 0.6 1.6 1.6 0.23 
9022*** 
68:32 27.40 27.15 26.90 73.57 72.57 40.45 40.23 
Ethanol/water 

*Incromine oxide B-30P = behenamine oxide available from Croda Inc., 
Parsippany, NJ 
**Ni_kkol CA-2580 = Behenyltrimethylammonium Chloride, Barnet Prod 
ucts Corp., Paterson, NJ 
***Kemester 9022 = methyl behenate, Witco, Humko Chemical Div. 
Memphis TN 
****Incroquat DBM-90 = Dibehenyldimethylammonium methosulfate 
available from Croda Inc., Parsippany, NJ 

[0220] Compositions A, B, and C were viscous creams 
with little elasticity. Visually, sample C was more viscous 
than B which was more viscous than A. This shows that the 
amine oxide contributed to the viscosity of the composi 
tions. Compositions D and E were very viscous and quite 
elastic in nature. Composition E was signi?cantly thicker. 
This shows that this quaternary amine contributed to a more 
elastic composition. Samples F and G were opaque white 
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creams of good consistency. Sample G was more viscous 
than Sample F. Sample F had some syneresis. 

[0221] The melting temperature (Tm) of the compositions 
was measured according to the protocol outlined above. The 
results are shown below: 

Composition A B C D E F G 

Tm(° C.) 37-39 39 39 39 42 38 38 
Heat cycle * HS HS HS HS HS HS HS 

* Once the samples were melted, they were allowed to very slowly cool to 
room temperature by simply turning off the water bath. The time to cool 
was several hours. The samples were judged as heat stable (HS) if macro 
scopically they appeared the same as the original sample. 

Example 13 

Long Chain Alkylpolyglucoside/Polyethoxylated 
alkyl Alcohol/Quaternary Amine Thickener System 

[0222] A series of 10 formulations were prepared using a 
three component mixture design with the total emulsi?er 
level ?xed at 2% by weight. The following concentration 
ranges were investigated using a solvent ratio of 68:32 
ethanolzwater further containing 0.5% by weight CHG. 

Emulsi?er Percent by weight 

Eassi 624MP 0.25-1.5% by weight 
Nikkol BB5 0.25-1.5 
Incroquat DBM-90 0.25-1.5 

[0223] Eassi 624 MP is an alkylpolyglucoside prepared 
from an alcohol feed stock of 92% by weight behenyl 
alcohol and was obtained from Seppic Inc., Fair?eld, N]. 
The product had a melting point of 83° C. and a 5% aqueous 
solution had a pH of 6.4. Each formulation was prepared by 
adding 49 grams solvent at 80° C. to 2 grams thickener 
system at 80° C. followed by 45 seconds of homogeniZation 
followed by 3 minutes of overhead mixing while immersed 
in a 15° C. water bath. The samples were subsequently 
diluted to 2% solids by adding 49 grams solvent mixture. 
Each composition was subsequently tested for viscosity and 
Tm. The viscosities of the resulting formulations ranged 
from less than 165,000 cps to 309,000 cps. Examples of 
several preferred formulations appear below: 

Sample 

A B C D E F 

Component Amount (grams) 

Eassi 624MP 1.5 1.08 0.25 0.66 0.25 0.87 
Nikkol BB5 0.25 0.46 1.5 0.67 0.88 0.88 
IncrOquat DBM 0.25 0.46 0.25 0.66 0.87 0.25 

90(900/0) 




























