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ABSTRACT 

Disclosed herein are biodegradable compositions compris 
ing 1,3-propanediol, Wherein the 1,3-propanediol in said 
biodegradable composition has a bio-based carbon content 
of about 1% to 100%. In addition, it is preferred that the 
1,3-propanediol be biologically-derived, and Wherein upon 
biodegradation, the biologically-derived 1,3-propanediol 
contributes no anthropogenic CO2 emissions to the atmo 

?led on Feb. 10, 2006. Provisional application No. sphere 

Product Molecular product product CO2 ?xated CO2 released Anthropogenic emissions of CO2 
weight from Product Biodegradation 
g/mol kg mol mol mol kg 

EG 62.068 1 16.1 0.0 32.2 1.4 
PG . 76.094 1 13.1 0.0 39.4 1.7 

Chem- 76.094 1 13.1 0.0 39.4 1.7 
PDO ' 

Bio- 76.094 1 13.1 39.4 39.4 0.0 
PDOTM 
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FIGURE 1 

Atmospheric CO2 Fixation and CO2 Release 
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FIGURE 3 

Product Molecular product product CO2 ?xated CO2 released Anthropogenic emissions of CO2 
weight from Product Biodegradation 
g/mol kg mol mol mol kg 

EG 62.068 1 16.1 0.0 32.2 1.4 
PG . 76.094 1 13.1 0.0 39.4 1.7 

Chem- 76.094 1 13.1 0.0 39.4 1.7 
PDO 
Bio- 76.094 1 13.1 39.4 39.4 0.0 

PDOTM 
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BIODEGRADABLE COMPOSITIONS 
COMPRISING RENEWABLY-BASED, 
BIODEGRADABLE 1,3-PROPANEDIOL 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] The present application claims the bene?t of US. 
Provisional Application Ser. No. 60/772,471, ?led Feb. 10, 
2006; US. Provisional Application No. 60/772,194, ?led 
Feb. 10, 2006, US. Provisional Application No. 60/772,193, 
?led Feb. 10, 2006, US. Provisional Application No. 
60/772,111, ?led Feb. 10, 2006, US. Provisional Applica 
tion No. 60/772,120, ?led Feb. 10, 2006, US. Provisional 
Application No. 60/772,110, ?led Feb. 10, 2006, US. Pro 
visional Application No. 60/772,112, ?led Feb. 10, 2006, 
US. Provisional Application No. 60/846,948, ?led Sep. 25, 
2006, US. Provisional Application No. 60/853,920, ?led 
Oct. 24, 2006, US. Provisional Application No. 60/859,264, 
?led Nov. 15, 2006, US. Provisional Application No. 
60/872,705, ?led Dec. 4, 2006 and US. Provisional Appli 
cation No. 60/880,824, ?led Jan. 17, 2007, the disclosures of 
Which are expressly incorporated herein by reference in their 
entirety. 

FIELD OF THE INVENTION 

[0002] Disclosed herein are biodegradable compositions 
comprising 1,3-propanediol Wherein the 1,3-propanediol in 
said biodegradable composition has a bio-based carbon 
content of about 1% to 100%. In addition, it is preferred that 
the 1,3-propanediol be biologically-derived, and Wherein 
upon biodegradation, the biologically-derived 1,3-pro 
panediol contributes no anthropogenic CO2 emissions to the 
atmosphere. 

BACKGROUND OF THE INVENTION 

[0003] Consumers of biodegradable products, such as 
personal care, cosmetics and detergents, among many oth 
ers, consider many factors in selecting products for use. 
Recently certain factors have been a focus of and have 
driven scienti?c study and product development. These 
driving factors include, product safety, environmental 
impact, the extent to Which the components are natural, and 
the aesthetic quality of the overall product. Therefore, manu 
facturers have to be concerned With the environmental 
impact of their products. In fact, the effort toWards environ 
mental impact aWareness is a universal concern, recogniZed 
by government agencies. The Kyoto Protocol amendment to 
the United Nations Framework Convention on Climate 
Change (UNFCCC) currently signed by 156 nations is one 
example of a global effort to favor safer environmental 
manufacturing over cost and ef?ciency. When applied to 
biodegradable products, consumers are increasingly selec 
tive about the origins of the products they purchase. The 
2004 Co-operative Bank’s annual Ethical Consumerism 
Report (WWW.cooperativebank.co.uk) disclosed a 30.3% 
increase in consumer spending on ethical retail products (a 
general classi?cation for environmental safe, organic and 
fair trade goods) betWeen 2003 and 2004 While total con 
sumer spending during the same period rose only 3.7%. 

[0004] Glycols such as ethylene glycol, propylene glycol, 
1,3-butylene glycol, and 2-methyl-1,3-propanediol are bio 
degradable compounds useful in compositions ranging from 
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cosmetics and personal care formulations to detergents to 
heat transfer compositions. While biodegradability is an 
important factor in protecting the environment, biodegrada 
tion of glycols derived from fossil-based sources has the 
unavoidable consequence of releasing previously ?xed CO2 
into the atmosphere. Thus, While glycols in general are 
advantageous for their biodegradability, the resulting global 
Warming potential of fossil-based glycols during biodegra 
dation is signi?cant. 

[0005] Carbon dioxide is singled out as the largest com 
ponent of the collection of greenhouse gases in the atmo 
sphere. The level of atmospheric carbon dioxide has 
increased 50% in the last tWo hundred years. Recent reports 
indicate that the current level of atmospheric carbon dioxide 
is higher than the peak level in the late Pleistocene, the 
epoch before modern humans (Siegenthaler, U. et al. Stable 
Carbon Cycle-Climate Relationship During the Late Pleis 
tocene, Science, Vol. 310, no. 5752 (Nov. 25, 2005), pp. 
1313-1317). Therefore, any further addition of carbon diox 
ide to the atmosphere is thought to further shift the effect of 
greenhouse gases from stabiliZation of global temperatures 
to that of heating. Consumers and environmental protection 
groups alike have identi?ed industrial release of carbon into 
the atmosphere as the source of carbon causing the green 
house effect. 

[0006] Greenhouse gas emission can occur at any point 
during the lifetime of a product. Consumers and environ 
mental groups consider the full lifespan of a product When 
evaluating a product’s environmental impact. Consumers 
look for products that do not contribute neW carbon to the 
atmosphere considering the environmental impact of pro 
duction, use and degradation. Only organic products com 
posed of carbon molecules from plant sugars and starches 
and ultimately atmospheric carbon are considered to not 
further contribute to the greenhouse effect. 

[0007] In addition to adding carbon dioxide to the atmo 
sphere, current methods of industrial production of glycols 
produce contaminants and Waste products that include 
among them sulfuric acid, hydrochloric acid, hydro?uoric 
acid, phosphoric acid, oxalic acid tartaric acid, acetic acids, 
Alkali metals, alkaline earth metals, transitional metals and 
heavy metals, including Iron, cobalt, nickel, copper, silver, 
molybdenum, tungsten, vanadium, chromium, rhodium, pal 
ladium, osmium, iridium, rubidium, and platinum (US. Pat. 
Nos. 2,434,110, 5,034,134, 5,334,778, and 5,10,036). 

[0008] Also of concern to consumers of biodegradable 
products, especially consumers of personal care, cosmetics 
and detergent products, is an individual’s reaction to such a 
product. The rate of development of hypersensitivity has 
markedly increased in the US in the last tWo decades. Many 
of these reactions are attributed to trace amount of sub 
stances. Other reactions are of idiopathic origin. Consumers 
seek products that are composed of ingredients of a more 
puri?ed source and/or of all natural composition. 

SUMMARY OF THE INVENTION 

[0009] The present invention is directed to a biodegrad 
able composition comprising 1,3-propanediol and an ingre 
dient, Wherein said 1,3-propanediol has a bio-based carbon 
content of at least 1%. 

[0010] The present invention is further directed to a bio 
degradable composition comprising 1,3-propanediol and an 
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ingredient wherein the ingredient is selected from the group 
consisting of an acceptable carrier, an active, Water, an 
aqueous solution, a surfactant, a builder, a pH control agent, 
a corrosion inhibitor, a defoamer, a dye and a food ingre 
dient, and Wherein said 1,3-propanediol has a bio-based 
carbon content of at least 1%. 

[0011] The present invention is even further directed to a 
biodegradable composition comprising 1,3-propanediol and 
an ingredient, and further comprising a composition selected 
from the group consisting of a personal care product, a 
cosmetic, a detergent, a heat transfer composition, a deicing 
composition, a food, a paint, and an ink, Wherein said 
1,3-propanediol has a bio-based carbon content of at least 
1%. 

[0012] The present invention is also directed to a biode 
gradable composition comprising 1,3-propanediol Wherein 
said 1,3-propanediol has an ultraviolet absorption at 220 nm 
of less than about 0.200 and at 250 nm of less than about 
0.075 and at 275 nm of less than about 0.075. 

[0013] The present invention is additionally directed to a 
biodegradable composition comprising 1,3-propanediol 
Wherein said 1,3-propanediol has a concentration of total 
organic impurities of less than about 400 ppm. 

[0014] The present invention is even further directed to a 
biodegradable composition comprising 1,3-propanediol, 
Wherein the 1,3-propanediol in said composition has an 
anthropogenic CO2 emission pro?le of Zero upon biodegra 
dation. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] FIG. 1 is a graph shoWing CO2 emissions for CO2 
?xation from the atmosphere during photosynthesis for 
reneWably based 1,3-propanediol (Bio-PDOTM) (—1.7 kg 
CO2/kg product) and CO2 release to the atmosphere during 
biodegradation (kg CO2/kg product) for ethylene glycol 
(EG) (+1.4 kg CO2/kg product), propylene glycol (PG) (+1.7 
kg CO2/kg product), fossil-based 1,3-propanediol (Chem 
PDO) (+1.7 kg CO2/kg product), and fermentatively-derived 
1,3-propanediol (Bio-PDOTM) (+1.7 kg CO2/kg product). 

[0016] FIG. 2 is a graph shoWing that the net emissions of 
CO2 to the atmosphere for reneWably based 1,3-propanediol 
(Bio-PDO) is Zero (0). 

[0017] FIG. 3 is a table that shoWs the calculations for the 
data shoWn in FIGS. 1 and 2. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0018] Applicants speci?cally incorporate the entire con 
tent of all cited references in this disclosure. Further, When 
an amount, concentration, or other value or parameter is 
given as either a range, preferred range, or a list of upper 
preferable values and loWer preferable values, this is to be 
understood as speci?cally disclosing all ranges formed from 
any pair of any upper range limit or preferred value and any 
loWer range limit or preferred value, regardless of Whether 
ranges are separately disclosed. Where a range of numerical 
values is recited herein, unless otherWise stated, the range is 
intended to include the endpoints thereof, and all integers 
and fractions Within the range. It is not intended that the 
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scope of the invention be limited to the speci?c values 
recited When de?ning a range. 

[0019] Compositions disclosed herein comprise 1,3-pro 
panediol, having at least 1% bio-based carbon content, as 
greater as up to 100% of the glycol component of the 
composition. In one embodiment, the 1,3-propanediol com 
prises substantially all of the glycol component of the 
composition of the invention. In another embodiment, the 
1,3-propanediol comprises all of the glycol component of 
the composition. 

1,3 -propanediol 

[0020] The terms “bioPDO”, “biologically-derived, bio 
degradable l,3-propanediol”, “biologically derived 1,3-pro 
panediol”, “reneWably-based 1,3-propanediol”, “reneWably 
based, biodegradable 1,3-propanediol,”“biosourced, and 
“biologically-produced 1,3-propanediol” and similar terms 
as used here in refer to 1,3-propanediol derived from micro 
organism metabolism of plant-derived sugars composed of 
carbon of atmospheric origin, and not composed of fossil 
fuel carbon. 

Anthropogenic CO2 Emission Pro?le 

[0021] Applicants’ invention relates to biodegradable 
compositions, such as, among many others, personal care 
products, cosmetics, detergents, heat transfer ?uids, deicing 
?uids, foods, paints and inks, comprising reneWably-based, 
biodegradable 1,3-propanediol, in Which said reneWably 
based, biodegradable 1,3-propanediol has an anthropogenic 
CO2 emission pro?le of Zero (0). An “anthropogenic emis 
sion pro?le” means anthropogenic CO2 emissions that are 
contributed to the atmosphere upon biodegradation of a 
compound or composition. p 

[0022] “Biodegradable” or “Biodegradability” means the 
capacity of a compound to be broken doWn by living 
organisms to simple, stable compounds such as carbon 
dioxide and Water. 

[0023] Whereas photosynthesis is the process of creating 
groWing matter through the conversion of carbon dioxide 
(CO2) and Water (H2O) into plant material through the 
action of the sun, biodegradation is the process of converting 
organic material back into CO2 and H20 through the activity 
of living organisms. 

[0024] There are many published test methods for mea 
suring the biodegradability of organic chemicals such as 
glycols. One internationally recogniZed method is ASTM 
E1720-01, Standard Test Method for Determining Ready, 
Ultimate Biodegradability of Organic Chemicals in a Sealed 
Vessel CO2 Production Test. 

[0025] Chemicals that demonstrate 60% biodegradation or 
better in this test method Will biodegrade in most aerobic 
environments and are classi?ed as ready biodegradable. All 
of the glycols referred to in this document meet this criteria. 

[0026] Calculations setting forth the ?nding that the 1,3 
propanediol of the present invention provides no anthropo 
genic COs emissions upon biodegradation is set forth beloW. 
A table in support of these calculations is provided in FIG. 
3. 

[0027] When one molecule of 1,3-propanediol degrades, 
three molecules of CO2 are released into the atmosphere. 
Because all of these molecules of CO2 released during 
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degradation from "fermentatively-derived” 1,3-propanediol 
have an atmospheric origin, the net release of CO2 to the 
atmosphere is thus Zero. Comparatively, because a fossil 
fuel-derived propylene glycol and fossil-derived 1,3-pro 
panediol contains three carbon atoms Which originate from 
a ?xed carbon source (i.e., the fossil fuel), degradation of 
one molecule of fossil fuel-derived propylene glycol or 
1,3-propanediol results in a net release of three molecules of 
CO2 into the atmosphere. Similarly, because fossil fuel 
derived ethylene glycol contains tWo carbon atoms, Which 
originate from a ?xed carbon source, degradation of one 
molecule of fossil fuel-derived ethylene glycol results in a 
net release of tWo molecules of CO2 into the atmosphere. 

[0028] In order to quantify the CO2 released for one 
kilogram of each ethylene glycol, propylene glycol, chemi 
cal 1,3-propanediol and “fermentatively-derived” 1,3 pro 
panediol (Bio-PDOTM), the product Weight (1 kg) is divided 
by its molecular Weight. For each carbon atom present in the 
molecule, one molecule of CO2 is released. The molecules 
of CO2 are multiplied by the molecular Weight of CO2 (44 
kg/kmole) to quantify the impact of CO2 release (kg) per one 
unit (kg) of product. 

Fossil-Fuel Based Carbon Feedstock Release 

1 kg of fossil ?l?l derived ethylene glycol*(l krnol 
EG/62.068 kg)*(2 krno1CO2/1 krno1EG)*(44 kg CO2/ 
krnol CO2)=1.4 kg C02 

1 kg of fossil ?l?l derived propylene glycol*(l krnol 
PG/76.094 kg)*(3 krnol CO2/1 krnol PG)*(44 kg CO2/ 
kmol CO2)=l.7 kg C02 
1 kg of fossil fuel derived l,3-propanediol*(l krnol 
chem—PDO/76.094 kg)*(3 krnol CO2/1 krnol chem 
PDO)*(44 kg CO2/krno1 CO2)=1.7 kg CO2 

Bio-Based Carbon Feedstock Balance 

[0029] Capture: 
1 kg of Bio-PDOTM*(1 krnol Bio-PDOTM/76.094 
kg)*(—3 krnol co2/1 krnol Bio-PDOTM)*(44 kg co2/ 
krnol co2)=-1.7 kg co2 

[0030] Release: 

1 kg of Bio-PDOTM*(1 krnol Bio-PDOTM/76.094 
kg)*(3 krnol co2/1 krnol Bio-PDOTM)*(44 kg co2/ 
krnol co2)=1.7 kg co2 

[0031] Net: 
—1.7 kg+l.7 kg=0 kg 

[0032] This Bio-based Carbon Feedstock Balance result 
demonstrates that there are no anthropogenic CO2 emissions 
from the biodegradation of the reneWably sourced Bio-PDO. 
The term “anthropogenic” means man-made or fossil-de 
rived. 

Bio-Based Carbon 

[0033] “Carbon of atmospheric origin” as used herein 
refers to carbon atoms from carbon dioxide molecules that 
have recently, in the last feW decades, been free in the earth’s 
atmosphere. Such carbons in mass are identi?able by the 
present of particular radioisotopes as described herein. 
“Green carbon”, “atmospheric carbon”, “environmentally 
friendly carbon”, “life-cycle carbon , non-fossil fuel based 
carbon”, “non-petroleum based carbon”, “carbon of atmo 
spheric origin”, and “biobased carbon” are used synony 
mously herein. 

[0034] “Carbon of fossil origin” as used herein refers to 
carbon of petrochemical origin. Such carbon has not been 
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exposed to UV rays as atmospheric carbon has, therefore 
masses of carbon of fossil origin has feW radioisotopes in 
their population. Carbon of fossil origin is identi?able by 
means described herein. “Fossil fuel carbon”, “fossil car 
bon”, “polluting carbon”, “petrochemical carbon”, “petro 
carbon” and carbon of fossil origin are used synonymously 
herein. 

[0035] The abbreviation “IRMS” refers to measurements 
of CO2 by high precision stable isotope ratio mass spec 
trometry. 

[0036] The term “carbon substrate” means any carbon 
source capable of being metaboliZed by a microorganism 
Wherein the substrate contains at least one carbon atom. 

[0037] “ReneWably-based” denotes that the carbon con 
tent of the 1,3-propanediol is from a “neW carbon” source as 
measured by ASTM test method D 6866-05 Determining the 
Biobased Content of Natural Range Materials Using Radio 
carbon and Isotope Ratio Mass Spectrometry Analysis, 
incorporated herein by reference. This test method measures 
the C-14/C-12 isotope ratio in a sample and compares it to 
the C-14/C-12 isotope ratio in a standard 100% biobased 
material to give percent biobased content of the sample. 
“Biobased materials” are organic materials in Which the 
carbon comes from recently (on a human time scale) ?xated 
CO2 present in the atmosphere using sunlight energy (pho 
tosynthesis). On land, this CO2 is captured or ?xated by 
plant life (e.g., agricultural crops or forestry materials). In 
the oceans, the CO2 is captured or ?xated by photosynthe 
siZing bacteria or phytoplankton. A biobased material has a 
C-14/C-12 isotope ratio in range of from 1:0 to greater than 
0:1. Contrarily, a fossil-based material, has a C-14/C-12 
isotope ratio of 0:1. 

[0038] A small amount of the carbon dioxide in the 
atmosphere is radioactive. This 14C carbon dioxide is cre 
ated When nitrogen is struck by an ultra-violet light pro 
duced neutron, causing the nitrogen to lose a proton and 
form carbon of molecular Weight 14 Which is immediately 
oxidiZed in carbon dioxide. This radioactive isotope repre 
sents a small but measurable fraction of atmospheric carbon. 
Atmospheric carbon dioxide is cycled by green plants to 
make organic molecules during the process knoWn as pho 
tosynthesis. The cycle is completed When the green plants or 
other forms of life metaboliZe the organic molecules pro 
ducing carbon dioxide Which is released back to the atmo 
sphere. Virtually all forms of life on Earth depend on this 
green plant production of organic molecule to produce the 
chemical energy that facilitates groWth and reproduction. 
Therefore, the 14C that exists in the atmosphere becomes 
part of all life forms, and their biological products. These 
reneWably based organic molecules that biodegrade to CO2 
do not contribute to global Warming as there is no net 
increase of carbon emitted to the atmosphere. In contrast, 
fossil fuel based carbon does not have the signature radio 
carbon ratio of atmospheric carbon dioxide. 

[0039] Atmospheric origin and ?xed carbon source as 
used herein are relative terms in that the time period of When 
CO2 is of atmospheric or ?xed origin relates to the life cycle 
of the 1,3-propanediol. Thus, While it is quite possible that, 
at one time, carbon from a fossil fuel Was found in the 
atmosphere (and, as a corollary, that atmospheric CO2 may 
one day be incorporated into a ?xed carbon source), for 
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purposes herein carbon is considered to be from a ?xed 
carbon source until it is released into the atmosphere by 
degradation. 
[0040] Assessment of the reneWably based carbon in a 
material can be performed through standard test methods. 
Using radiocarbon and isotope ratio mass spectrometry 
analysis, the biobased content of materials can be deter 
mined. ASTM International, formally knoWn as the Ameri 
can Society for Testing and Materials, has established a 
standard method for assessing the biobased content of 
materials. The ASTM method is designated ASTM-D6866. 

[0041] The application of ASTM-D6866 to derive a “bio 
based content” is built on the same concepts as radiocarbon 
dating, but Without use of the age equations. The analysis is 
performed by deriving a ratio of the amount of radiocarbon 
(14C) in an unknown sample to that of a modem reference 
standard. The ratio is reported as a percentage With the units 
“pMC” (percent modern carbon). If the material being 
analyZed is a mixture of present day radiocarbon and fossil 
carbon (containing no radiocarbon), then the pMC value 
obtained correlates directly to the amount of Biomass mate 
rial present in the sample. 

[0042] The modern reference standard used in radiocarbon 
dating is a NIST (National Institute of Standards and Tech 
nology) standard With a knoWn radiocarbon content equiva 
lent approximately to the year AD 1950. AD 1950 Was 
chosen since it represented a time prior to thermo-nuclear 
Weapons testing Which introduced large amounts of excess 
radiocarbon into the atmosphere With each explosion 
(termed “bomb carbon”). The AD 1950 reference represents 
100 pMC. 

[0043] “Bomb carbon” in the atmosphere reached almost 
tWice normal levels in 1963 at the peak of testing and prior 
to the treaty halting the testing. Its distribution Within the 
atmosphere has been approximated since its appearance, 
shoWing values that are greater than 100 pMC for plants and 
animals living since AD 1950. It’s gradually decreased over 
time With today’s value being near 107.5 pMC. This means 
that a fresh biomass material such as corn could give a 
radiocarbon signature near 107.5 pMC. 

[0044] Combining fossil carbon With present day carbon 
into a material Will result in a dilution of the present day 
pMC content. By presuming 107.5 pMC represents present 
day biomass materials and 0 pMC represents petroleum 
derivatives, the measured pMC value for that material Will 
re?ect the proportions of the tWo component types. A 
material derived 100% from present day soybeans Would 
give a radiocarbon signature near 107.5 pMC. If that mate 
rial Was diluted With 50% petroleum derivatives, it Would 
give a radiocarbon signature near 54 pMC. 

[0045] A biomass content result is derived by assigning 
100% equal to 107.5 pMC and 0% equal to 0 pMC. In this 
regard, a sample measuring 99 pMC Will give an equivalent 
biobased content result of 93%. 

[0046] A sample of “fermentatively-derived” 1,3-pro 
panediol Was submitted by DuPont to IoWa State University 
for biobased content analysis using ASTM method D 6866 
05. The results received from IoWa State University dem 
onstrated that the above sample Was 100% bio-based content 
(ref: Norton, Glenn. Results of Radiocarbon Analyses on 
samples from DuPont Bio-Based Materialsireported Jul. 8, 
2005). 
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[0047] Assessment of the materials described herein Were 
done in accordance With ASTM-D6866. The mean values 
quoted in this report encompasses an absolute range of 6% 
(plus and minus 3% on either side of the biobased content 
value) to account for variations in end-component radiocar 
bon signatures. It is presumed that all materials are present 
day or fossil in origin and that the desired result is the 
amount of biobased component “present” in the material, 
not the amount of biobased material “used” in the manu 
facturing process. 

[0048] Results of Radiocarbon Analyses on Samples from 
DuPont Bio-Based 

[0049] Materials 

[0050] Reported Jul. 8, 2005 

PRODUCT BIOBAS ED CONTENT (%) 

1,3 —Propanediol 100 

[0051] There may be certain instances Wherein a biode 
gradable composition of the invention may comprise a 
combination of a biologically-derived 1,3-propanediol and 
one or more non biologically-derived glycol components, 
such as, for example, chemically synthesiZed 1,3-pro 
panediol. In such occasions, it may be di?icult, if not 
impossible to determine Which percentage of the glycol 
composition is biologically-derived, other than by calculat 
ing the bio-based carbon content of the glycol component. In 
this regard, in the biodegradable compositions of the inven 
tion, the glycol component, and in particular, the 1,3 
propanediol, can comprise at least about 100% bio-based 
carbon content up to 100% bio-based carbon content, and 
any percentage therebetWeen. 

Purity 
[0052] “Substantially puri?ed,” as used by applicants to 
describe the biologically-produced 1,3-propanediol pro 
duced by the process of the invention, denotes a composition 
comprising 1,3-propanediol having at least one of the fol 
loWing characteristics: 1) an ultraviolet absorption at 220 nm 
of less than about 0.200 and at 250 nm of less than about 
0.075 and at 275 nm of less than about 0.075; or 2) a 
composition having L*a*b* “b*” color value of less than 
about 0.15 and an absorbance at 270 nm of less than about 
0.075; or 3) a peroxide composition of less than about 10 
ppm; or 4) a concentration of total organic impurities of less 
than about 400 ppm. 

[0053] A “b*” value is the spectrophotometrically deter 
mined “YelloW Blue measurement as de?ned by the CIE 
L*a*b* measurement ASTM D6290. 

[0054] The abbreviation “AMS” refers to accelerator mass 
spectrometry. 

[0055] By the acronym “NMR” is meant nuclear magnetic 
resonance. 

[0056] By the terms “color” and “color bodies” is meant 
the existence of visible color that can be quanti?ed using a 
spectrocolorimeter in the range of visible light, using Wave 
lengths of approximately 400-800 nm, and by comparison 
With pure Water. Reaction conditions can have an important 
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effect on the nature of color production. Examples of rel 
evant conditions include the temperatures used, the catalyst 
and amount of catalyst. While not Wishing to be bound by 
theory, We believe color precursors include trace amounts of 
impurities comprising ole?nic bonds, acetals and other 
carbonyl compounds, peroxides, etc. At least some of these 
impurities may be detected by such methods as UV spec 
troscopy, or peroxide titration. 

[0057] “Color index” refers to an analytic measure of the 
electromagnetic radiation-absorbing properties of a sub 
stance or compound. 

[0058] Biologically-derived 1,3-propanediol useful in per 
sonal care and cosmetic compositions disclosed herein has at 
least one of the following characteristics: 1) an ultraviolet 
absorption at 220 nm ofless than about 0.200 and at 250 nm 
of less than about 0.075 and at 275 nm of less than about 
0.075; or 2) a composition having L*a*b* “b*” color value 
ofless than about 0.15 and an absorbance at 270 nm ofless 
than about 0.075; or 3) a peroxide composition of less than 
about 10 ppm; or 4) a concentration of total organic impu 
rities of less than about 400 ppm. A “b*” value is the 
spectrophotometrically determined YelloW Blue measure 
ment as de?ned by the CIE L*a*b* measurement ASTM 
D6290. 

[0059] The level of 1,3-propanediol purity can be charac 
terized in a number of different Ways. For example, mea 
suring the remaining levels of contaminating organic impu 
rities is one useful measure. Biologically-derived 1,3 
propanediol can have a purity level of less than about 400 
ppm total organic contaminants; preferably less than about 
300 ppm; and most preferably less than about 150 ppm. The 
term ppm total organic purity refers to parts per million 
levels of carbon-containing compounds (other than 1,3 
propanediol) as measured by gas chromatography. 

[0060] Biologically-derived 1,3-propanediol can also be 
characterized using a number of other parameters, such as 
ultraviolet light absorbance at varying Wavelengths. The 
Wavelengths 220 nm, 240 nm and 270 nm have been found 
to be useful in determining purity levels of the composition. 
Biologically-derived 1,3-propanediol can have a purity level 
Wherein the UV absorption at 220 nm is less than about 
0.200 and at 240 nm is less than about 0.075 and at 270 nm 
is less than about 0.075. 

[0061] Biologically-derived 1,3-propanediol can have a 
b* color value (CIE L*a*b*) of less than about 0.15. 

[0062] The purity of biologically-derived 1,3-propanediol 
compositions can also be assessed in a meaningful Way by 
measuring levels of peroxide. Biologically-derived 1,3-pro 
panediol can have a concentration of peroxide of less than 
about 10 ppm. 

[0063] It is believed that the aforementioned purity level 
parameters for biologically-derived and puri?ed 1,3-pro 
panediol (using methods similar or comparable to those 
disclosed in Us. Patent Application No. 2005/0069997) 
distinguishes such compositions from 1,3-propanediol com 
positions prepared from chemically puri?ed 1,3-propanediol 
derived from petroleum sources, as per the prior art. 

Fermentation 

[0064] “Biologically produced” means organic com 
pounds produced by one or more species or strains of living 
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organisms, including particularly strains of bacteria, yeast, 
fungus and other microbes. “Bio-produced” and biologically 
produced are used synonymously herein. Such organic com 
pounds are composed of carbon from atmospheric carbon 
dioxide converted to sugars and starches by green plants. 

[0065] “Biologically-based” means that the organic com 
pound is synthesized from biologically produced organic 
components. It is further contemplated that the synthesis 
process disclosed herein is capable of effectively synthesiz 
ing other monoesters and diesters from bio-produced alco 
hols other than l,3-propanediol; particularly including eth 
ylene glycol, diethylene glycol, triethylene glycol, 1,2 
propylene glycol, dipropylene diol, tripropylene diol, 
2-methyl 1,3-propanediol, neopentyl glycol and bisphenol 
A. “Bio-based”, and “bio-sourced”; “biologically derived”; 
and “bio-derived” are used synonymously herein. 

[0066] “Fermentation” as used refers to the process of 
metabolizing simple sugars into other organic compounds. 
As used herein fermentation speci?cally refers to the 
metabolism of plant derived sugars, such sugar are com 
posed of carbon of atmospheric origin. 
[0067] Biologically-derived 1,3-propanediol can be 
obtained based upon use of the fermentation broth (“fer 
mentatively-derived”) generated by a genetically-engi 
neered Eschericia coli (E. coli) previously disclosed in, for 
example, U.S. Pat. No. 5,686,276. HoWever, other single 
organisms, or combinations of organisms, may be used to 
biologically produce 1,3-propanediol, using organisms that 
have been genetically-engineered according to methods 
knoWn in the art. “Fermentation” refers to a system that 
catalyzes a reaction betWeen substrate(s) and other nutrients 
to product(s) through use of a biocatalyst. The biocatalysts 
can be a Whole organism, an isolated enzyme, or any 
combination or component thereof that is enzymatically 
active. Fermentation systems useful for producing and puri 
fying biologically-derived 1,3-propanediol are disclosed in, 
for example, Published U.S. Patent Application No. 2005/ 
0069997 incorporated herein by reference. 
[0068] The biologically derived 1,3-propanediol for use in 
the current invention, produced by the process described 
herein, contains carbon from the atmosphere incorporated 
by plants, Which compose the feedstock for the production 
of Bio-PDO. In this Way, the Bio-PDO used in the compo 
sitions of the invention contains only reneWable carbon, and 
not fossil fuel based, or petroleum based carbon. Therefore 
the compositions of the invention have less impact on the 
environment as the propanediol used in the compositions 
does not deplete diminishing fossil fuels and, upon degra 
dation releases carbon back to the atmosphere for use by 
plants once again. Thus, the present invention can be char 
acterized as more natural and having less environmental 
impact than similar compositions comprising petroleum 
based glycols. 
[0069] Moreover, as the purity of the Bio-PDO utilized in 
the compositions of the invention is higher than chemically 
synthesized 1,3-propanediol and other glycols, risk of intro 
ducing impurities that may cause irritation is reduced by its 
use over commonly used glycols, such as propylene glycol. 

[0070] This 1,3-propanediol of the invention can be iso 
lated from the fermentation broth and is incorporated into 
personal care and cosmetic compositions of the invention, 
by processes as are knoWn to those of ordinary skill in the 
applicable art. 
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ReneWably-Based, Biodegradable 1,3-propanediol-Contain 
ing Compositions 

[0071] As mentioned above, 1,3-propanediol can be incor 
porated into numerous compositions as a glycol component. 
For example, 1,3-propanediol can be part of or the sole 
glycol component of personal care and cosmetic composi 
tions. 

[0072] It is contemplated herein that other reneWably 
based or biologically-derived glycols, such as ethylene 
glycol, dietheylene glycol, triethylene glycol, 1,2 propylene 
glycol, dipropylene glycol, tripropylene glycol, neopentyl 
glycol and bisphenol A, among others, can be used in the 
biodegradable compositions of the present invention. 

[0073] Bio-PDO can be combined With one or more of any 
ingredients typically used in biodegradable compositions. 
Set forth beloW are typical biodegradable end use products 
as Well as typical ingredients used therein, general formu 
lations and examples, all of Which can be used in the 
invention. 

Personal Care and Cosmetics 

[0074] While in it is a general practice in the art to 
distinguish betWeen personal care compositions and cos 
metic compositions, indeed it is often the case certain 
personal care products Will often be referred to as cosmetic 
products, and vice versa. As such, in order to simplify and 
avoid confusion, it is intended, for purposes of this appli 
cation, that the Words “personal care” and “cosmetics”, 
While used separately at times, Will be considered synony 
mous and Will be used interchangeably throughout the 
application to describe the compositions of this invention. 

[0075] In compositions of the invention that are generally 
referred to in the art as cosmetic compositions (also referred 
to in the art as endermic liminent compositions), Bio-PDO 
can serve as a humectant, solvent, neutraliZer, preservative, 
emulsi?er, emollient, softening agent, handfeel effector, 
Water activity reducer and/ or fragrance enhancer. Similarly, 
in compositions of the invention that are generally referred 
to in the art as personal care compositions, the Bio-PDO 
typically serves as a surfactant, humectant, solvent, neutral 
iZer, emulsi?er, preservative and/or fragrance enhancer. 

[0076] Some examples of typical personal care and cos 
metic compositions include, but are not limited to, lipstick, 
lip gloss, lip pencil, eye shadoWs, foundation, blush, liquid 
rouge, facial poWder, make-up, concealer, gel eye color, 
mascara, lip gloss, eye pencil, lip pencil, eye make-up 
remover, eye liners, eye shadoW, lotion eye color, gel eye 
color, nail polish, lipstick nail polish, gel polish removers, 
liquid rouges, blush, and facial poWder, skin care composi 
tion, skin cleansing composition, skin cleansing bar, skin 
cleansing liquid, facial lotion, facial cream, cream moistur 
iZer, body Wash, body lotion; foot care products like foot 
cream, hand cream; deodorant and antiperspirant sticks, 
roll-ons, aerosols, gels, creams, pump sprays, poWders, 
odor-masking, odor-neutralizing, odor-quenching, odor-in 
hibiting; cologne sticks, perfumes, shaving cream, shaving 
lotion, cream depilatory, lotion depilatory, Wax depilatory, 
facial mask made With clay materials, anti-aging product, 
anti-Wrinkle product, anti-cellulite product, cuticle remover, 
cuticle cream, acne cream, acne cleansing scrub; oral prod 
ucts like toothpaste, gargle, mouth Wash, mouth rinse, ?lm, 
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gum; shampoo, hair care products like conditioner, hair 
treatment cream, styling gel, styling foam, hair mousse, hair 
spray, set lotion, bloW-styling lotion, hair color lotion, 
creams and dyes, hair bleaching cream, hair relaxer, hair 
straightener, curl activator gel, fragrant hair gloss, dressings 
(styling products & aids); bleach; sun care products like sun 
stick and sun screen, arti?cial tanning products, skin-Whit 
ening products; soaps, hand Wash, body scrub, hand scrub, 
bubble bath, bath oils, instant hand sanitiZer, hand sanitiZer 
gels, antibacterial hand cleaner, deodorants, antiperspirants, 
baby lotion, diaper rash cream, Wet Wipe, and baby bath, and 
vitamin creams, among others. This list is not intended to be 
all-inclusive or otherWise limiting in any Way, and those 
having skill in the art are very familiar With all types of 
personal care and cosmetic products that can function effec 
tively With the Bio-PDO glycol component of the invention. 

[0077] Bio-PDO can be present in the aforementioned 
personal care and cosmetics compositions in amounts Well 
knoWn to those of ordinary skill in the appropriate art, 
typically up to about 12% by Weight based on the Weight of 
the total composition, though some compositions, for 
example, bath preparations may contain as much as 50% 
glycol, and some specialty formulations like vitamin creams 
can contain even higher percentages of glycol up to as much 
as 65%, and deodorants up to as much as 85%. 

Preferred Bio-PDO Concentration Ranges 

[0078] Baby products, such as, for example, baby sham 
poos, soaps, Wipes, lotions, oils, poWders, and creams, 
Wherein preferred Bio-PDO concentration ranges are from 
about 0.1% to about 25% by Weight, and more preferably 
from about 1% to about 10% by Weight, and even more 
preferably 1 to 5%. 

[0079] Bath preparations such as, for example, bath oils, 
tablets, and salts; bubble baths and bath capsules, Wherein 
preferred Bio-PDO concentration ranges are from about 
0.001% to about 50%, and more preferably from about 0.1% 
to about 10%, and even more preferably from about 1% to 
about 5%. 

[0080] Eye makeup preparations such as, for example, 
eyebroW pencil; eyeliner; eye shadoW; eye lotion; eye 
makeup remover; and mascara, Wherein preferred Bio-PDO 
concentration ranges are from about 0.001% to about 75%, 
more preferably 0.01% to about 25%, and even more 
preferably, 0.05% to about 5%. 

[0081] Fragrance preparations such as, for example, 
colognes and toilet Waters; perfumes; poWders (dusting and 
talcum) (excluding aftershave talc); and sachets, Wherein 
preferred Bio-PDO concentration ranges are from about 
0.001% to about 99%, more preferably from about 0.01% to 
about 10%, and even more preferably from about 0.05% to 
about 5%. 

[0082] Hair preparations (noncoloring) such as, for 
example, hair conditioners; hair sprays (aerosol ?xatives); 
hair straighteners; permanent Waves; rinses (noncoloring); 
shampoos (noncoloring); tonics, dressings, and other hair 
grooming aids; and Wave sets, Wherein preferred Bio-PDO 
concentration ranges are from about 0.001% to about 90%, 
more preferably from about 0.01% to about 50%, and even 
more preferably from about 0.05% to about 10%. 

[0083] Hair coloring preparations such as, for example, 
hair dyes and colors (requiring caution statement & patch 
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test); hair tints; hair rinses (coloring); hair shampoos (col 
oring); hair color sprays (aerosol); hair lighteners With color; 
and hair bleaches, Wherein preferred Bio-PDO concentration 
ranges are from about 0.001% to about 50%, more prefer 
ably from about 0.1% to about 25%, and even more pref 
erably, from about 1% to about 10%. 

[0084] Makeup preparations (not eye) such as, for 
example, blushers (all types); face poWders; foundations; leg 
and body paints; lipstick; makeup bases; rouges; and 
makeup ?xatives, Wherein preferred Bio-PDO concentration 
ranges are from about 0.001% to about 99%, more prefer 
ably from about 0.01% to about 25%, and even more 
preferably from about 0.05% to about 10%. 

[0085] Manicuring preparations such as, for example, 
basecoats and undercoats; cuticle softeners; nail creams and 
lotions; nail extenders; nail polish and enamel; and Nail 
polish and enamel removers, Wherein preferred Bio-PDO 
concentration ranges are from about 0.001% to about 50%, 
more preferably from about 0.1% to about 10%, and even 
more preferably from about 1% to about 5%. 

[0086] Oral hygiene products such as, for example, den 
tifrices (aerosol, liquid, pastes, and poWders); and mouth 
Washes and breath fresheners (liquids and sprays), Wherein 
preferred Bio-PDO concentration ranges are from about 
0.001% to about 80%, and more preferably from about 1% 
to about 5%. 

[0087] Personal cleanliness products, such as, for 
example, bath soaps and detergents; deodorants (underarm); 
antiperspirants; douches; and feminine hygiene deodorants, 
Wherein preferred Bio-PDO concentration ranges are from 
about 0.001% to about 99%, more preferably from about 
0.01% to about 50%, and even more preferably from about 
0.05% to about 10%. 

[0088] Shaving preparations such as, for example, shaving 
lotions, aftershave lotions; beard softeners; men’s talcum; 
preshave lotions (all types); shaving cream (aerosol, brush 
less, and lather); and shaving soap (cakes, sticks, etc.), 
Wherein preferred Bio-PDO concentration ranges are from 
about 0.001% to about 50%, more preferably from about 
0.01% to about 10%, and even more preferably from about 
0.1% to about 5%. 

[0089] Skin care preparations (creams, lotions, poWder, 
and sprays), such as, for example, cleansing (cold creams, 
cleansing lotions, liquids, and pads); depilatories; face and 
neck (excluding shaving preparations); body and hand 
(excluding shaving preparations); foot poWders and sprays; 
hormone products; moisturizing; night; paste masks (mud 
packs); skin lighteners; skin fresheners; and Wrinkle 
smoothing products (removers), Wherein preferred Bio-PDO 
concentration ranges are from about 0.001% to about 50%, 
more preferably from about 0.01% to about 15%, and even 
more preferably from about 0.05% to about 5%. 

[0090] Suntan preparations such as, for example, suntan 
gels, creams, liquids, poWders, sticks and sprays; and indoor 
tanning preparations; Wherein preferred Bio-PDO concen 
tration ranges are from about 0.001% to about 25%, and 
more preferably from about 1% to about 10%. 

[0091] Preservatives (antiseptic/antifungal/antimicrobial 
agents), such as, for example, parabens; salicylic acid; sorbic 
acid; and phenoxy ethanol, Wherein preferred Bio-PDO 
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concentration ranges are from about 0.001% to about 100%, 
and more preferably from about 95% to about 99.99%. 

Typical Broad Formulations for Certain End Use Applica 
tions 

[0092] Set forth in this section are general, broad range 
formulations for a handful of personal care and cosmetic end 
use applications intended to provide the reader With a 
general idea of the variety of applications and uses for 
Bio-PDO in personal care and cosmetic products. This 
section is by no means intended to be limiting in any Way, 
and those having skill in the art can readily determine 
appropriate uses of Bio-PDO as a glycol component in all 
other knoWn personal care and cosmetic products. 

Skin Products 

[0093] Some examples of vehicles for skin product for 
mulations include oil-in-Water emulsion (O/W), Water-in-oil 
emulsion (W/O), Water-in-silicon (W/Si), Oleaginous emul 
sion, Water-soluble emulsion, aqueous gel emulsion and 
absorption bases emulsion. 

[0094] A typical O/W skin product formulation may 
include 5%-35% surfactant, 2%-15% emulsi?er, 0.5%-15% 
Bio-PDO and 5%-60% Water. 

[0095] A typical W/O skin product formulation may 
include 45%-80% surfactant, 0.5%-5% emulsi?er, 0.5% 
15% Bio-PDO and 20%-50% Water. 

[0096] A typical O/W/O & W/O/W skin product formu 
lation may include 18%-23% surfactant, 3%-8% emulsi?er, 
0.5%-15% Bio-PDO and 60%-70% Water. 

[0097] A typical W/Si & O/Si skin product formulation 
may include 5-35% surfactant, 2%-3% emulsi?er, 0.5% 
15% Bio-PDO; and 60%-80% Water. 

Hair Products 

[0098] Some examples of vehicles for hair product for 
mulations include oil-in-Water emulsion (O/W), Water-in-oil 
emulsion (W/O), Water-in-silicon (W/Si), oleaginous, 
Water-soluble, aqueous gel, and absorption bases, among 
others. 

[0099] A typical shampoo & conditioner may include 
0.1-40% surfactant; 0.1-10% Bio-PDO, and 35-55% Water. 

[0100] A typical liquid & cream color dye may include 
70-80% dye base, 5-25% Bio-PDO, 0.1-5% dye intermedi 
ates, and 01-10% developer 

[0101] A typical relaxer or straightener formulation may 
include 30-60% oil/Wax, 10-60% Water, 1-10% Bio-PDO, 
and 0.1-5.0% caustic. 

[0102] A typical dressing formulation may include 0.01 
7% ?lm former/plasticiZer, 0.01-90% Bio-PDO, 0-30% pro 
pellant and 10-90% Water. 

Oral Products 

[0103] Some examples of vehicles for oral product for 
mulations include solid forms, such as paste, gel, cream, and 
ointment; and liquid forms such as Washes, rinses, gargles, 
and sprays. 

[0104] A typical tooth paste/gel/cream/ointment formula 
tion may include 1-60/15-55/30-50% abrasive, 1-80/1-50/ 
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1-30% Bio-PDO; 0.01-30/0.1-15/0.5-5% thickener, 0.01-10/ 
0.1-7.5/0.5-5% surfactant, and 0.0001-2/0.001-1/0.01-0.5% 
antiseptic. 
[0105] A typical mouth Wash/rinse/gargle/spray may 
include 0.1-55/0.5-40/1-25% Bio-PDO, 0.1-55/0.5-40/1 
25% alcohol, 0.01-10/0.1-7.5/0.5-5% thickener, 0.001-2/ 
0.01-1/0.1-0.5% surfactant, and 0.0001-5/0.001-2.5/0.01 
1% antiseptic. 

Color Cosmetics 

[0106] Some examples of vehicles for color cosmetic 
formulations include, for foundation: O/W & W/O emul 
sions, anhydrous poWders & sticks, and oil & aqueous 
suspensions; for mascara: O/W & W/O emulsions and 
anhydrous solvent; for eyeliner: aqueous and anhydrous; for 
eye shadoW: creams and poWders; for blushers: poWders; 
and for lip Color: gloss & matte (classical) and solvent 
(Volatile). 
[0107] A typical formulation for an O/W foundation prod 
uct may include 2%-15% emulsi?er, 50%-75% Bio-PDO, 
6%-12% pigment and 8%-12% pearliZer 

[0108] A typical formulation for a W/O foundation prod 
uct may include 4%-6% emulsi?er, 50%-75% Bio-PDO, 
6%-12% pigment and 8%-12% pearliZer. 

[0109] A typical formulation for an anhydrous foundation 
product may include 30-60% Bio-PDO, 5-10% Wax, 0.5 
1.0% Wetting agents, and 30-60% texturiZing agent. 

[0110] A typical formulation for a O/W, W/O mascara 
product may include 4%-10% emulsi?er, 2%-5% thickener, 
40%-60% Bio-PDO and 6%-12% pigment. 

[0111] A typical formulation for a solvent-based mascara 
product may include 40-60% Bio-PDO 10-20% Wax, 3-10% 
resin, 3-7% thickener, 5-15% colorant, and 2-10% ?ller. 

[0112] A typical formulation for an eye shadoW product 
may include 35-55% Bio-PDO, 1.5-3.5% thickener, 7-12% 
Wax, 3-8% emollient, 5-20% colorant, and 5-20% ?ller. 

[0113] A typical formulation for an eye liner product may 
include 50-70% Water, 0.5-1.5% thickener, 4-12% Bio 
PDO, 10-20% colorant, 5-10% alcohol, and 3-8% dispers 
ant. 

[0114] A typical formulation for a classical lipstick prod 
uct may include 40-70% Bio-PDO, 8-15% Wax, 2-5% 
plasticiZer, 0.5-8% colorant, 1-6% pearliZer, 1-15% ?ller 
and 0.1-0.5% preservative. 

[0115] A typical formulation for a volatile lipstick product 
may include 25-60% solvent, 1-85% Bio-PDO, 10-25% 
Wax, 1-10% ?xative, 1-15% ?ller and 1-15% colorant. 

Deodorants 

[0116] Some examples of vehicles for deodorant formu 
lations include sticks, aerosols and pump sprays, among 
others Well knoWn in the art. 

[0117] A typical formulation for a stick deodorant may 
include 5-9% emulsi?er, 1-30% Bio-PDO, 5-80% clarifying 
agent, and 0.1-2% deodoriZer. 

[0118] A typical formulation for an aerosol deodorant may 
include 0.1-2% emulsi?er, 30-50% Bio-PDO, 5-80% clari 
fying agent, 0.1-2% deodoriZer, and 40-60% propellant 
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[0119] A typical formulation for a hydroalcoholic pump 
spray deodorant may include 30-40% solvent, 50-70% Bio 
PDO, 0.1-5% solubiliZer, and 0.1-5% deodoriZer. 

[0120] A typical formulation for a Phase Inversion Tem 
perature Emulsion (PIT) emulsion pump spray deodorant 
may include 0.1-10% surfactant, 0.1-15% oil, 65-85% Bio 
PDO, and 0.1-5% deodoriZer. 

Antiperspirants 

[0121] Some examples of vehicles for antiperspirant for 
mulations include sticks (suspension, gel, and emulsion), 
roll-ons (Emulsion O/W, W/O, W/ Si, Clear Hydroalcoholic 
and suspension), and aerosols, among others Well knoWn in 
the art. 

[0122] A typical stick antiperspirant formulation may 
include 1-30% gel agent, 15-55% Bio-PDO, 1-20% emol 
lient, 0-20% surfactant, and 15-55% antiperspirant. 

[0123] A typical roll-on antiperspirant formulation may 
include 0-5% surfactant, 0.5-15% gel agent, 0-5% emollient, 
15-25% antiperspirant and 60-85% Bio-PDO. 

[0124] A typical aerosol antiperspirant formulation may 
include 0.1-2% gel agent, 5-15% antiperspirant, 5-20% 
Bio-PDO, and 70-80% propellant. 

Ingredient Listings: 

[0125] Cosmetic and personal care compositions of the 
invention preferably contain Bio-PDO and one or more 
conventional cosmetic or dermatological additives or adju 
vants including, but not limited to, carriers; actives; ?llers; 
surfactants; thixotropic agents; antioxidants; preserving 
agents; dyes; pigments; fragrances; thickeners; vitamins; 
hormones; moisturizers; UV absorbing sunscreens; UV scat 
tering inorganic sunscreens; Wetting agents; cationic, 
anionic, nonionic, or amphoteric polymers; and hair coloring 
active substances. 

[0126] Conventional optional ingredients are Well knoWn 
to those skilled in the art. These include, but are not limited 
to, emollients, oil absorbents, antimicrobial agents, binders, 
bu?fering agents, denaturants, cosmetic astringents, external 
analgesics, ?lm formers, humectants, opacifying agents, 
perfumes, pigments, skin soothing and healing agents, pre 
servatives, propellants, skin penetration enhancers, solvents, 
suspending agents, emulsi?ers, cleansing agents, thickening 
agents, solubiliZing agents, Waxes, inorganic and organic 
sunblocks, sunless tanning agents, antioxidants and/or radi 
cal scavengers, chelating agents, anti-acne agents, anti 
in?ammatory agents, desquamation agents/exfoliants, 
organic hydroxy acids, vitamins, natural extracts and inor 
ganic particulates such as silica and boron nitride. Nonex 
clusive examples of such materials are described in Harry’s 
Cosmeticology, 7th Ed., Harry & Wilkinson (Hill Publish 
ers, London 1982); in Pharmaceutical Dosage Formsi 
Disperse Systems; Lieberman, Rieger & Banker, Vols. 1 
(1988) & 2 (1989); Marcel Decker, Inc.; in The Chemistry 
and Manufacture of Cosmetics, 2nd. Ed., deNavarre (Van 
Nostrand 1962-1965); and in The Handbook of Cosmetic 
Science and Technology, 1st Ed. KnoWlton & Pearce 
(Elsevier 1993) can also be used in the present invention. 

[0127] HoWever, it is to be understood that the active and 
other ingredients useful herein can in some instances pro 
vide more than one cosmetic and/or therapeutic bene?t or 
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operate via more than one mode of action. Such components 
are particularly preferred additional ingredients, their use 
often saving both money and formulation space. Examples 
of such components include ethanol, isopropyl myristate, 
and the many components that can act as both structurants 
and sensory modi?ers, for example silica. Therefore, clas 
si?cations herein are made for the sake of convenience and 
are not intended to limit an ingredient to the particularly 
stated application or applications listed. 

[0128] The adjuvants are Well knoWn in the ?eld of 
cosmetics and are described in many publications, for 
example see Harry ’s Cosmelicology, 8th Edition, Martin 
Rieger, ed. Chemical Publishing, NeW York (2000). 
Amounts of adjuvants generally present in the aforemen 
tioned cosmetic and personal care compositions are Well 
knoWn in the art (see, e.g., co-oWned, co-?led U.S. patent 
application entitled “Personal Care Compositions”, Attorney 
Docket No. CL3428 US PRV 

Carriers 

[0129] The compositions of the present invention prefer 
ably comprise a safe and effective amount of an acceptable 
carrier, suitable for topical application to the skin Within 
Which the essential materials and optional other materials 
are incorporated to enable the essential materials and 
optional components to be delivered to the skin at an 
appropriate concentration. The carrier can thus act as a 
diluent, dispersant, solvent, or the like for any active ingre 
dients Which ensures that they can be applied to, and 
distributed evenly over, the selected target at an appropriate 
concentration. 

[0130] The type of carrier utiliZed in the present invention 
depends on the types of product form desired for the 
composition. The topical compositions useful in the subject 
invention may be made into a Wide variety of product forms 
such as are knoWn in the art. These include but are not 

limited to lotions, creams, gels, sticks, sprays, ointments, 
pastes and mousses. These product forms may comprise 
several types of carriers including, but not limited to, 
solutions, aerosols, emulsions, gels, solids and liposomes. 

[0131] It is preferred that the carrier(s) of the invention 
contain a dermatologically acceptable, hydrophilic diluent, 
such as, preferably, reneWably-based, biodegradable 1,3 
propanediol. 
Actives 

Actives for Regulating Skin Condition 

[0132] The compositions of the invention optionally com 
prise a safe and effective amount of an active for regulating 
skin condition including prophylactically and therapeuti 
cally regulating the skin condition. Prophylactically regu 
lating skin condition includes delaying, minimizing, and/or 
preventing visible and/or tactile discontinuities in the skin. 
Therapeutically regulating the skin condiments includes 
ameliorating e.g., diminishing, minimising, and/or elfacing 
such discontinuities. Regulating the skin condition also 
involves improving the skin appearance and/or feel. Also 
included is regulating the signs of ageing Which can involve 
prophylactically regulating and/or therapeutically regulating 
one or more of such signs e. g., ?ne lines, Wrinkles, pores etc. 

[0133] Ingredients that are knoWn to be useful for regu 
lating the skin condition are selected from Vitamin B3 
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compounds, retinoids, and combinations thereof. As 
described for the humectants, the aforementioned com 
pounds may, When used by themselves, give rise to a high 
level of tack, especially When used at the higher levels. It has 
been found, hoWever, that this tacky feel can be offset by 
using the particulates of the present invention. The compo 
sitions of the present invention preferably comprise from 
about 0.1% to about 15%, more preferably from about 0.3% 
to about 10%, even more preferably from about 1 to about 
5% of the active. 

[0134] As used herein, “vitamin B3 compound” means a 
compound having the formula: 1 

[0135] Wherein R is 4CONH2 (i.e., niacinamide), 
4COOH (i.e., nicotinic acid) or iCH2OH (i.e., nicotinyl 
alcohol); derivatives thereof; and salts of any of the fore 
going. One or more vitamin B3 compounds, or their salts, or 
mixtures thereof may be used herein. In a preferred embodi 
ment, the vitamin B3 compound typically contains less than 
about 50% of the compound in a salt form. As used herein, 
“retinoid” includes all natural and/ or synthetic analogues of 
Vitamin A or retinol-like compounds Which possess the 
biological activity of Vitamin A in the skin as Well as the 
geometric isomers and stereoisomers of these compounds. 
Again, all skin regulating materials discussed in application 
WO 00/24372 should be considered as suitable for use in the 
present invention. 

Anti-Bacterial Actives 

[0136] Any antibacterial active acceptable for underarm 
application can be used in the deodorant compositions. 
Antibacterial ingredients, by non-limiting example, include 
those selected from the group consisting of triclosan, bac 
teriostatic quaternary ammonium compounds such as ben 
Zalkonium chloride, benZethonium chloride, cetyl pyridium 
chloride, lauryl pyridium chloride and methyl benZethonium 
chloride; triclocarbon; Zinc phenol sulfonate; Zinc ricino 
leate; triethyl citrate; essential oils; and combinations 
thereof and the like. The most preferred deodorant active is 
triclosan. The fragrance may also have antibacterial prop 
erties. 

Anti-In?ammatory Agents 

[0137] A safe and effective amount of an anti-in?amma 
tory agent may be added to the compositions of the subject 
invention, preferably from about 0.1% to about 5%, more 
preferably from about 0.1% to about 2%, of the composition. 
The anti-in?ammatory agent enhances the skin appearance 
bene?ts of the present invention, e. g., such agents contribute 
to a more uniform and acceptable skin tone or colour. The 
exact amount of anti-in?ammatory agent to be used in the 
compositions Will depend on the particular anti-in?amma 
tory agent utilised since such agents vary Widely in potency. 
Anti-in?ammatory agents useful herein include steroids 
such as hydrocortisone; non-steroidal anti-in?ammatory 
drugs (N SAIDS) such as ibuprofen; panthenol and ether and 
ester derivatives thereof eg panthenol ethyl ether, panthe 
nyl triacetate; pantothenic acid and salt and ester derivatives 
thereof, especially calcium pantothenate; aloe vera, bisab 
olol, allantoin and compounds of the liquorice (the plant 
genus/ species GlycyrrhiZa glabra) family, including glycyr 
rhetic acid, glycyrrhiZic acid, and derivatives thereof eg 
salts such as ammonium glycyrrhiZinate and esters such as 
stearyl glycyrrhetinate. Particularly preferred herein are 
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panthenol, pantothenic acid and their ether, ester or salt 
derivatives and mixtures thereof; suitable levels are from 
about 0.1 to about 5%, preferably from about 0.5 to about 
3%. Panthenol is especially preferred. 

Antimicrobial Agents 

[0138] Conventional organic anti-microbial agents may 
also be advantageously employed in the methods and prod 
ucts of the present invention. Levels of incorporation are 
preferably from 0.01% to 3%, more preferably from 0.03% 
to 0.5% by Weight of the composition in Which they are 
present, excluding any volatile propellant also present. Most 
of the classes of agents commonly used in the art can be 
utilised. Preferred additional organic anti-microbials are 
bactericides, for example quaternary ammonium com 
pounds, like cetyltrimethylammonium salts; chlorhexidine 
and salts thereof; and diglycerol monocaprate, diglycerol 
monolaurate, glycerol monolaurate, and similar materials, as 
described in “Deodorant lngredients”, S. A. Makin and M. 
R. LoWry, in “Antiperspirants and Deodorants”, Ed. K. 
Laden (1999, Marcel Dekker, NeW York). More preferred 
additional anti-microbials for use in the compositions of the 
invention are polyhexamethylene biguanide salts; 2,4,4' 
trichloro,2'-hydroxy-diphen-yl ether (triclosan); and 3,7,11 
trimethyldodeca-2,6,10-trienol (farnesol). 

[0139] Inorganic anti-microbial agents may also be used in 
the compositions of the invention. Such materials can often 
function as anti-perspirant actives When present at a suitable 
concentration. Examples are often selected from astringent 
active salts, including, in particular, aluminium, Zirconium 
and mixed aluminium/Zirconium salts, including both inor 
ganic salts, salts With organic anions and complexes. Pre 
ferred astringent salts include aluminium, Zirconium and 
aluminium/Zirconium halides and halohydrate salts, such as 
chlorohydrates. When included, preferred levels of incorpo 
ration are from 0.5% to 60%, particularly from 5% to 30% 
or 40% and especially from 5% or 10% to 30% or 35% by 
Weight of a composition. Especially preferred aluminium 
halohydrate salts, knoWn as activated aluminium chlorohy 
drates, are described in EP 6,739 (Unilever PLC and NV). 
Zirconium aluminium chlorohydrate actives are also pre 
ferred materials, as are the so-called ZAG (Zirconium 
aluminium-glycine) complexes, for example those disclosed 
in US. Pat. No. 3,792,068 (Procter and Gamble Co.). Zinc 
phenol sulphonate may also be used, preferably at up to 3% 
by Weight of the composition. 

Anti-Oxidants/ Radical Scavengers 

[0140] Compositions of the subject invention can further 
include an anti-oxidant/radical scavenger. The anti-oxidant/ 
radical scavenger is especially useful for providing protec 
tion against UV radiation Which can cause increased scaling 
or texture changes in the stratum comeum and against other 
environmental agents Which can cause skin damage. Suit 
able amounts are from about 0.1% to about 10%, more 
preferably from about 1% to about 5%, of the composition. 

[0141] Anti-oxidants/radical scavengers such as ascorbic 
acid (vitamin C) and its salts, ascorbyl esters of fatty acids, 
ascorbic acid derivatives (e.g., magnesium ascorbyl phos 
phate), beta.-carotene, tocopherol (vitamin E), tocopherol 
sorbate, tocopherol acetate, other esters of tocopherol, buty 
lated hydroxy benZoic acids and their salts, gallic acid and 
its alkyl esters, especially propyl gallate, uric acid and its 
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salts and alkyl esters, sorbic acid and its salts, amines (e.g., 
N,N-diethylhydroxylamine, amino-guanidine), sulfhydryl 
compounds (e.g., glutathione), dihydroxy fumaric acid and 
its salts, bio?avonoids, lysine, methionine, proline, super 
oxide dismutase, silymarin, tea extracts, grape skin/seed 
extracts, melanin, and rosemary extracts may be used. 
Preferred anti-oxidants/radical scavengers are selected from 
tocopherol acetate, tocopherol sorbate and other esters of 
tocopherol, more preferably tocopherol acetate. As 
described for the humectants, the aforementioned com 
pounds may, When used by themselves, give rise to a high 
level of tack, especially When used at the higher levels. It has 
been found, hoWever, that this tacky feel can be offset by 
using the particulates of the present invention. 

Chelators 

[0142] The inclusion of a chelating agent is especially 
useful for providing protection against UV radiation Which 
can contribute to excessive scaling or skin texture changes 
and against other environmental agents Which can cause skin 
damage. A suitable amount is from about 0.01% to about 
1%, more preferably from about 0.05% to about 0.5%, of the 
composition. Exemplary chelators that are useful herein are 
disclosed in US. Pat. No. 5,487,884, incorporated herein by 
reference. Preferred chelators useful in compositions of the 
subject invention are ethylenediamine tetraacetic acid 
(EDTA), furildioxime, and derivatives thereof. 

Colorants and Preservatives 

[0143] Further additional components that may also be 
included are colorants and preservatives, for example C1-C3 
alkyl parabens. 

Desquamation Agents/Exfoliants 

[0144] A safe and effective amount of a desquamation 
agent may be added to the compositions of the subject 
invention, more preferably from about 0.1% to about 10%, 
even more preferably from about 0.2% to about 5%, also 
preferably from about 0.5% to about 4% of the composition. 
Desquamation agents enhance the skin appearance bene?ts 
of the present invention. For example, the desquamation 
agents tend to improve the texture of the skin (e.g., smooth 
ness). A variety of desquamation agents are knoWn in the art 
and are suitable for use herein, including organic hydroxy 
acids such as salicylic acid, glycolic acid, lactic acid, 5-oc 
tanoyl salicylic acid, hydroxyoctanoic acid, hydroxycaprylic 
acid, and lanolin fatty acids. One desquamation system that 
is suitable for use herein comprises sulphydryl compounds 
and ZWitterionic surfactants and is described in WO 
96/01101, incorporated herein by reference. Another 
desquamation system that is suitable for use herein com 
prises salicylic acid and ZWitterionic surfactants and is 
described in W0 95/ 13048, incorporated herein by refer 
ence. Salicylic acid is preferred. 

Emollients 

[0145] Emollients are a knoWn class of materials in this 
art, imparting a soothing effect to the skin. These are 
ingredients Which help to maintain the soft, smooth, and 
pliable appearance of the skin. Emollients are also knoWn to 
reduce Whitening on the skin and/or improve aesthetics. 
Examples of chemical classes from Which suitable emol 
lients can be found include: 
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[0146] (a) fats and oils Which are the glyceryl esters of 
fatty acids, or triglycerides, normally found in animal and 
plant tissues, including those Which have been hydrogenated 
to reduce or eliminate unsaturation. Also included are syn 
thetically prepared esters of glycerin and fatty acids. Isolated 
and puri?ed fatty acids can be esteri?ed With glycerin to 
yield mono-, di-, and triglycerides. These are relatively pure 
fats Which differ only slightly from the fats and oils found in 
nature. The general structure may be represented by Formula 
111: 

[0147] Wherein each of R1, R2, and R3 may be the same or 
different and have a carbon chain length (saturated or 
unsaturated) of 7 to 30. Speci?c examples include peanut 
oil, sesame oil, avocado oil, coconut, cocoa butter, almond 
oil, saf?oWer oil, corn oil, cotton seed oil, castor oil, 
hydrogenated castor oil, olive oil, jojoba oil, cod liver oil, 
palm oil, soybean oil, Wheat germ oil, linseed oil, and 
sun?ower seed oil; 

[0148] (b) hydrocarbons Which are a group of compounds 
containing only carbon and hydrogen. These are derived 
from petrochemicals. Their structures can vary Widely and 
include aliphatic, alicyclic and aromatic compounds. Spe 
ci?c examples include paraf?n, petrolatum, hydrogenated 
polyisobutene, and mineral oil. 

[0149] (c) esters Which chemically, are the covalent com 
pounds forrned betWeen acids and alcohols. Esters can be 
formed from organic carboxylic acids and any alcohol. 
Esters here are derived from monocarboxylic acids and 
alcohols (mono alcohols or polyols as glycols). The general 
structure Would be R4COOR5. The chain length for R4 and 
R5 can vary from 7 to 30 and can be saturated or unsaturated, 
straight chained or branched. Speci?c examples include 
isopropyl myristate, isopropyl palmitate, isopropyl stearate, 
isopropyl isostearate, butyl stearate, octyl stearate, hexyl 
laurate, cetyl stearate, diisopropyl adipate, isodecyl oleate, 
diisopropyl sebacate, isostearyl lactate, Cl2_l5 alkyl ben 
Zoates, myreth-3 myristate, dioctyl malate, neopentyl-glycol 
diheptanoate, neopentyl glycol dioctanoate, dipropylene 
glycol dibenZoate, Cl2_l5 alcohols lactate, isohexyl 
decanoate, isohexyl caprate, diethylene glycol dioctanoate, 
octyl isononanoate, isodecyl octanoate, diethylene glycol 
diisononanoate, isononyl isononanoate, isostearyl isostear 
ate, behenyl behenate, Cl 2_ 15 alkyl fumarate, laureth-2 ben 
Zoate, propylene glycol isoceteth-3 acetate, propylene glycol 
ceteth-3 acetate, octyldodecyl myristate, cetyl ricinoleate, 
myristyl-myristate. 

[0150] Esters, made using compounds such as Bio-PDO or 
other biologically derived glycols, can also be used in these 
compositions. The esters produced include all the appropri 
ate conjugate mono and diesters of biologically derived 1,3 
propanediol using organic carboxylic acids. Some esters in 
particular that are produced include propanediol distearate 
and monostearate, propandiol dilaurate and monolaurate, 
propanediol dioleate and monooleate, propanediol divaler 
ate and monovalerate, propanediol dicaprylate and mono 
caprylate, propanediol dimyristate and monomyristate, pro 
panediol dipalmitate and monopalmitate, propanediol 
dibehenate and monobehenate, propanediol adipate, pro 
panediol maleate, propanediol dioxalate, propanediol diben 
Zoate, propanediol diacetate, and all mixtures thereof. 

[0151] (d) saturated and unsaturated fatty acids Which are 
the carboxylic acids obtained by hydrolysis of animal or 
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vegetable fats and oils. These have general structure 
R6COOH With the R6 group having a carbon chain length 
betWeen 7 and 30, straight chain or branched. Speci?c 
examples include lauric, myristic, palmitic, stearic, oleic, 
linoleic and behenic acid. 

[0152] (e) saturated and unsaturated fatty alcohols (includ 
ing guerbet alcohols) With general structure R7OH Where R7 
can be straight or branched and have carbon length of 7 to 
30. Speci?c examples include lauryl, myristyl, cetyl, iso 
cetyl, stearyl, isostearyl, oleyl, ricinoleyl and erucyl alcohol; 

[0153] (f) lanolin and its derivatives Which are a complex 
esteri?ed mixture of high molecular Weight esters of 
(hydroxylated) fatty acids With aliphatic and alicyclic alco 
hols and sterols. General structures Would include RsCHZi 
(OCHZCHZ)DOH Where R8 represents the fatty groups 
derived from lanolin and n=5 to 75 or RQCOi 
(OCHZCHZ)DOH Where RgCOi represents the fatty acids 
derived from lanolin and n=5 to 100. Speci?c examples 
include lanolin, lanolin oil, lanolin Wax, lanolin alcohols, 
lanolin fatty acids, isopropyl lanolate, ethoxylated lanolin 
and acetylated lanolin alcohols. 

[0154] (g) alkoxylated alcohols Wherein the alcohol por 
tion is selected from aliphatic alcohols having 2-18 and 
more particularly 4-18 carbons, and the alkylene portion is 
selected from the group consisting of ethylene oxide, and 
propylene oxide having a number of alkylene oxide units 
from 2-53 and, more particularly, from 2-15. Speci?c 
examples include PPG-l4 butyl ether and PPG-53 butyl 
ether. 

[0155] (h) silicones and silanes the linear organo-substi 
tuted polysiloxanes Which are polymers of silicon/oxygen 
With general structure: 

[0156] (1) (R1O)3SiO(Si(R11)2O)xSi (R12)-3 Where R10, R11 
and R12 can be the same or different and are each indepen 
dently selected from the group consisting of phenyl and 
C1 -C60 alkyl; 

[0157] (2) HO(Rl4)2SiO(Si(Rl5)2O)XSi (Rl6)2OH, Where 
R14, R15 and R16 can be the same or different and are each 
independently selected from the group consisting of phenyl 
and Cl-C60 alkyl; or 

[0158] (3) organo substituted silicon compounds of for 
mula Rl7Si(R18)2OSiR193 Which are not polymeric Where 
R17, R18 and R19 can be the same or different and are each 
independently selected from the group consisting of phenyl 
and C1 -C60 alkyl optionally With one or both of the terminal 
R groups also containing an hydroxyl group. Speci?c 
examples include dimethicone, dimethiconol behenate, C30 
45 alkyl methicone, stearoxytrimethylsilane, phenyl trime 
thicone and stearyl dimethicone. 

[0159] (i) mixtures and blends of tWo or more of the 
foregoing. 

[0160] Emollients of special interest include Cl2-l5 alkyl 
benZoate (FINSOLV TN from Finetex lnc., ElmWood Park, 
N.J.), isopropyl myristate; and neopentyl glycol dihep 
tanoate. 

[0161] The emollient or emollient mixture or blend thereof 
incorporated in compositions according to the present inven 
tion can, illustratively, be included in amounts of 0.1 -20%, 
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preferably 1-15%, more preferably 1-10%, by Weight, of the 
total Weight of the composition. 

Emulsi?ers/ Surfactants 

[0162] Compositions herein preferably contain an emul 
si?er and/or surfactant, generally to help disperse and sus 
pend the discontinuous phase Within the continuous aqueous 
phase. A surfactant may also be useful if the product is 
intended for skin cleansing. For convenience hereinafter 
emulsi?ers Will be referred to under the term ‘surfactants’, 
thus ‘surfactant(s)’ Will be used to refer to surface active 
agents Whether used as emulsi?ers or for other surfactant 
purposes such as skin cleansing. Known or conventional 
surfactants can be used in the composition, provided that the 
selected agent is chemically and physically compatible With 
essential components of the composition, and provides the 
desired characteristics. Suitable surfactants include non 
silicone derived materials, and mixtures thereof. All surfac 
tants discussed in application WO 00/24372 should be 
considered as suitable for use in the present invention. 

[0163] The compositions of the present invention prefer 
ably comprise from about 0.05% to about 15% of a surfac 
tant or mixture of surfactants. The exact surfactant or 
surfactant mixture chosen Will depend upon the pH of the 
composition and the other components present. 

[0164] Preferred surfactants are nonionic. Among the non 
ionic surfactants that are useful herein are those that can be 
broadly de?ned as condensation products of long chain 
alcohols, e.g. C8-30 alcohols, With sugar or starch polymers 
i.e., glycosides. Other useful nonionic surfactants include 
the condensation products of alkylene oxides With fatty 
acids (i.e. alkylene oxide esters of fatty acids). These mate 
rials have the general formula RCOQQnOH Wherein R is a 
C10-30 alkyl group, X is 4OCH2CH2- (i.e. derived from 
ethylene glycol or oxide) or 4OCH2CHCH3- (i.e. derived 
from propylene glycol or oxide), and n is an integer from 
about 6 to about 200. Other nonionic surfactants are the 
condensation products of alkylene oxides With 2 moles of 
fatty acids (i.e. alkylene oxide diesters of fatty acids). These 
materials have the general formula RCOQQnOOCR 
Wherein R is a C10-30 alkyl group, X is 4OCH2CH2- (i.e. 
derived from ethylene glycol or oxide) or 4OCH2CHCH3 
(i.e. derived from propylene glycol or oxide), and n is an 
integer from about 6 to about 100. Even further suitable 
examples include a mixture of cetearyl alcohols, cetearyl 
glucosides such as those available under the trade name 
Montanov 68 from Seppic and Emulgade PL68/50 from 
Cognis UK Ltd. An example of a suitable cetearyl glucoside 
material Without added fatty alcohols is TegoTM Care CG90 
commercially available from Goldschmidt GmbH. Other 
nonionic surfactants are fatty alkanolamides With the general 
formula R4COiNi(CH2CH2OH)n Where R is a hydro 
carbon chain and n is the integer 1 or 2. The most commonly 
used are cocoamide DEA (diethanolamide) and cocoamide 
MEA (monoethanolamide). 

[0165] The hydrophilic surfactants useful herein can alter 
natively or additionally include any of a Wide variety of 
cationic, anionic, ZWitterionic, and amphoteric surfactants 
such as are knoWn in the art. See, e.g., McCutcheon’s, 
Detergents and Emulsi?ers, North American Edition (1986), 
published by Allured Publishing Corporation; US. Pat. No. 
5,011,681 to Ciotti et al., issuedApr. 30, 1991; US. Pat. No. 
4,421,769 to Dixon et al., issued Dec. 20, 1983; and US. 
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Pat. No. 3,755,560 to Dickert et al., issued Aug. 28, 1973. A 
Wide variety of anionic surfactants are also useful herein. 
See, e.g., US. Pat. No. 3,929,678, to Laughlin et al., issued 
Dec. 30, 1975. 

[0166] A Wide variety of anionic surfactants are also 
useful herein. See, e.g., US. Pat. No. 3,929,678, to Laughlin 
et al., issued Dec. 30, 1975. Exemplary anionic surfactants 
include the alkoyl isethionates (e.g., C.12-C30), alkyl and 
alkyl ether sulfates and salts thereof, alkyl and alkyl ether 
phosphates and salts thereof, alkyl methyl taurates (e.g., 
C12-C30), and soaps (e.g., alkali metal salts, e.g., sodium or 
potassium salts) of fatty acids. 

[0167] Amphoteric and ZWitterionic surfactants are also 
useful herein. Examples of amphoteric and ZWitterionic 
surfactants Which can be used in the compositions of the 
present invention are those Which are broadly described as 
derivatives of aliphatic secondary and tertiary amines in 
Which the aliphatic radical can be straight or branched chain 
and Wherein one of the aliphatic substituents contains from 
about 8 to about 22 carbon atoms (preferably C8-C18) and 
one contains an anionic Water solubilising group, e.g., 
carboxy, sulfonate, sulfate, phosphate, or phosphonate. 
Examples are alkyl imino acetates, and iminodialkanoates 
and aminoalkanoates, imidaZolinium and ammonium 
derivatives. Other suitable amphoteric and ZWitterionic sur 
factants are those selected from the group consisting of 
betaines, sultaines, hydroxysultaines, and branched and 
unbranched alkanoyl sarcosinates, and mixtures thereof. 

Fragrance 

[0168] Fragrance is also a desirable additional component 
in the compositions of the invention. Suitable materials 
include conventional perfumes, such as perfume oils and 
also include so-called deo-perfumes, as described in EP 
545,556 and other publications. These latter materials may 
also qualify as additional organic anti-microbial agents. 
Levels of incorporation are preferably up to 4% by Weight, 
particularly from 0.1% to 2% by Weight, and especially from 
0.7% to 1.7% by Weight of a composition. Synergies can 
exist betWeen the essential components of the invention and 
certain fragrance componentsilong-lasting odor control 
being the result. 

[0169] The fragrance may be selected from the group 
consisting of any cosmetically acceptable fragrance or fra 
grances acceptable for topical application. The fragrance 
should be suitable for masking malodor, such as malodor 
associated With human sWeat. By Way of non-limiting 
examples, these fragrances include those comprising middle 
note and/ or top note volatile constituents, like those selected 
from the group consisting of allyl amyl glycolate, dihy 
dromyrcenol, aldehyde C-12 MNA, decanol, isobomyl 
acetate, LILALTM, tricyclo decenyl acetate, benZyl salicy 
late, and the like, and combinations thereof. 

Humectants 

[0170] Humectant is also a desirable additional compo 
nent Which helps contribute moisturizing properties in the 
compositions of the invention. Exemplary humectants can 
include, but are not limited to, polyhydric alcohols (i.e. 
1,2-propanediol, 1,3 and 1,4-butanediol, 2-methyl-1,3-pro 
panediol, glycerine, and hexylene glycol) and polyols (i.e. 
polypropylene glycols, polyethylene glycols) and mixtures 
thereof. 



US 2007/0241306 A1 

Propellants 
[0171] When the present invention involves the use of an 
aerosol composition, a volatile propellant is an essential 
component of such composition. The level of incorporation 
of the volatile propellant is typically from 30 to 99 parts by 
Weight and particularly from 50 to 95 parts by Weight. 
Non-chlorinated volatile propellant are preferred, in particu 
lar lique?ed hydrocarbons or halogenated hydrocarbon 
gases (particularly ?uorinated hydrocarbons such as 1,1 
di?uoroethane and/or 1-tri?uoro-2-?uoroethane) that have a 
boiling point of beloW 10.degree. C. and especially those 
With a boiling point beloW 0.degree. C. It is especially 
preferred to employ lique?ed hydrocarbon gases, and espe 
cially C3 to C6 hydrocarbons, including propane, isopro 
pane, butane, isobutane, pentane and isopentane and mix 
tures of tWo or more thereof. Preferred propellants are 

isobutane, isobutane/isopropane, isobutane/propane and 
mixtures of isopropane, isobutane and butane. 

[0172] Other propellants that can be contemplated include 
alkyl ethers, such as dimethyl ether or compressed non 
reactive gases such air, nitrogen or carbon dioxide. 

Sensory Modi?ers 

[0173] Certain sensory modi?ers are further desirable 
components in the compositions of the invention. Such 
materials are preferably used at a level of up to 20% by 
Weight of a composition. Emollients, humectants, volatile 
oils, non-volatile oils, and particulate solids Which impart 
lubricity are all suitable classes of sensory modi?ers. 
Examples of such materials include cyclomethicone, dime 
thicone, dimethiconol, isopropyl myristate, isopropyl palmi 
tate, talc, ?nely divided silica (eg. Aerosil 200), polyethyl 
ene (eg. Acumist B18), polysaccharides, corn starch, C12 
C15 alcohol benZoate, PPG-3 myristyl ether, octyl 
dodecanol, C7-C14 isoparaf?ns, di-isopropyl adipate, isos 
orbide laurate, PPG-14 butyl ether, glycerol, hydrogenated 
polyisobutene, polydecene, titanium dioxide, phenyl trime 
thicone, dioctyl adipate, and hexamethyl disiloxane. 

Thickening Agent (Including Thickeners and Gelling 
Agents) 

[0174] The compositions of the present invention can also 
preferably comprise a thickening agent, more preferably 
from about 0.1% to about 10%, even more preferably from 
about 0.1% to about 9%, and most preferably from about 
0.25% to about 8%, of a thickening agent. 

[0175] Preferred compositions of the present invention 
include a thickening agent selected from carboxylic acid 
polymers, crosslinked polyacrylates, polyacrylamides, xan 
than gum and mixtures thereof, more preferably selected 
polyacrylamide polymers, xanthan gum and mixtures 
thereof. Preferred polyacrylamides are predispersed in a 
Water-immiscible solvent such as mineral oil and the like, 
containing a surfactant (HLB from about 7 to about 10) 
Which helps to facilitate Water dispersibility of the polyacry 
lamide. Most preferred for use herein is the non-ionic 
polymer under the CTFA designation: polyacrylamide and 
isoparaf?n and laureth-7, available under the trade name 
Sepigel 305 from Seppic Corporation. Also useful are 
acrylic acid/ethyl acrylate copolymers and the carboxyvinyl 
polymers sold by the B. F. Goodrich Company under the 
trade mark of Carbopol resins. Suitable Carbopol resins are 
described in WO98/22085. All thickening agents discussed 
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in application WO 00/24372 should be considered as suit 
able for use in the present invention. 

[0176] Also, Any gelling agent used in the art of soaps or 
deodorants may be used in the invention. These gelling 
agents are generally a metal salt of one or more fatty acids 
having a chain length of 12-22 carbon atoms. The fatty acid 
portion of the gelling agent is preferably a relatively pure 
saturated or unsaturated C12-C22 fatty acid including myris 
tic, palmitic, stearic, oleic, linoleic, linolenic, and combina 
tions thereof. Preferred gelling agents include sodium stear 
ate, potassium stearate, sodium palmitate, potassium 
myristate, sodium myristate, combinations thereof and the 
like. 

Structurants 

[0177] Structurants also may be additional component of 
the compositions of the invention that are highly desirable in 
certain product forms. Structurants, When employed, are 
preferably present at from 1% to 30% by Weight of a 
composition, 
[0178] Suitable structurants include cellulosic thickeners 
such as hydroxy propyl cellulose and hydroxy ethyl cellu 
lose, and dibenZylidene sorbitol. Other suitable structurants 
include sodium stearate, stearyl alcohol, cetyl alcohol, 
hydrogenated castor oil, synthetic Waxes, paraf?n Waxes, 
hydroxystearic acid, dibutyl lauroyl glutamide, alkyl sili 
cone Waxes, quatemium-18 bentonite, quaternium-18 hec 
torite, silica, and propylene carbonate. 

Silicone Based Ingredients 

[0179] The compositions of the present invention prefer 
ably also contain silicone based ingredients. Preferred 
examples are discussed beloW: 

[0180] i) Silicone Based Emollients. Organopolysiloxane 
oils may be used as ingredients With emollient bene?ts in the 
present compositions. Suitable organopolysiloxane oils 
include volatile, non-volatile, or a mixture of volatile and 
non-volatile silicones. The term “non-volatile” as used in 
this context refers to those silicones that are liquid under 
ambient conditions and have a ?ash point (under one atmo 
spheric of pressure) of or greater than about 100.degree. C. 
The term “volatile” as used in this context refers to those 
silicone oils having a ?ash point of less than 100.degree. C. 
Suitable organopolysiloxanes can be selected from a Wide 
variety of silicones spanning a broad range of volatilities and 
viscosities. Non-volatile polysiloxanes are preferred. Suit 
able silicones are disclosed in US. Pat. No. 5,069,897, 
issued Dec. 3, 1991, Which is incorporated by reference 
herein in its entirety. 

[0181] Preferred for use herein are organopolysiloxanes 
selected from the group consisting of polyalkylsiloxanes, 
alkyl substituted dimethicones, dimethiconols, polyalkylaryl 
siloxanes, and mixtures thereof. More preferred for use 
herein are polyalkylsiloxanes and cyclomethicones. Pre 
ferred among the polyalkylsiloxanes are dimethicones for 
example DC200 available from DoW Coming and SF96 
available from GE Silicone. 

[0182] ii) Silicone Based Emulsi?ers. Preferred emulsions 
of the present invention include a silicone containing emul 
si?er or surfactant. A Wide variety of silicone emulsi?ers are 
useful herein. These silicone emulsi?ers are typically 
organically modi?ed organopolysiloxanes, also knoWn to 
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those skilled in the art as silicone surfactants. Useful silicone 
emulsi?ers include dimethicone copolyols. These materials 
are polydimethyl siloxanes Which have been modi?ed to 
include polyether side chains such as polyethylene oxide 
chains, polypropylene oxide chains, mixtures of these 
chains, and polyether chains containing moieties derived 
from both ethylene oxide and propylene oxide. Other 
examples include alkyl-modi?ed dimethicone copolyols, 
i.e., compounds Which contain C2-C30 pendant side chains. 
Still other useful dimethicone copolyols include materials 
having various cationic, anionic, amphoteric, and ZWitteri 
onic pendant moieties. 

Skin Lightening Agents 

[0183] The compositions of the present invention can also 
comprise a skin lightening agent. When used, the composi 
tions preferably comprise from about 0.1% to about 10%, 
more preferably from about 0.2% to about 5%, also prefer 
ably from about 0.5% to about 2%, of a skin lightening 
agent. Suitable skin lightening agents include those knoWn 
in the art, including kojic acid, arbutin, ascorbic acid and 
derivatives thereof, e.g., magnesium ascorbyl phosphate. 
Further skin lightening agents suitable for use herein also 
include those described in WO 95/34280 and WO 95/23780; 
each incorporated herein by reference. 

Suncreens 

Inorganic Sunscreens 

[0184] Inorganic sunscreens use titanium dioxide and Zinc 
oxide. They Work primarily by re?ecting and scattering UV 
light. The organics include Widely used ingredients such as 
octyl methoxycinnamate (OMC), 4-methylbenZylidene 
camphor (4-MBC), avobenZone, oxybenZone, and homos 
alate. They Work primarily by absorbing UV light and 
dissipating it as heat. 

[0185] Formulators often combine inorganic and organic 
sunscreens for a synergistic effect. In fact, that is hoW most 
are capable of achieving very high SPFisun protection 
factoriratings. SPF is a measure of hoW effectively a 
sunscreen in a formulation limits skin exposure to the UV-B 
rays that burn skin. The higher the number, the more 
protection a sunscreen formula affords against sunburn. 

[0186] Set forth beloW is a listing of approved sunscreen 
drug products for over-the-counter human use that are 
applicable for us in the invention When used in combina 
tions, formulation must folloW FDA guidelines (21 CFR 352 
Sec. 352.10). 

Active Limit, Wt % 

a. Aminobenzoic acid (PABA) 
b. Avobenzone 
c. Cinoxate 

d. Dioxybenzone 
e. Ensulizole 

f. Homosalate 
g. Menthyl anthranilate 
h. Meradimate 
i. Octinoxate 
j. Octisalate 
k. Octocrylene 
l. Octyl methoxycinnamate 
m. Octyl salicylate 
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-continued 

Active Limit, Wt % 

n. Oxybenzone 6 
o. Padimate O 8 

p. Phenylbenzimidazole sulfonic acid 4 
q. Sulisobenzone 10 
r. Titanium dioxide 25 
s. Trolalnine salicylate 12 
t. Zinc oxide 25 

[0187] In addition to the organic sunscreens compositions 
of the present invention can additionally comprise inorganic 
physical sunblocks. Nonlimiting examples of suitable physi 
cal sunblocks are described in CTFA International Cosmetic 
Ingredient Dictionary, 6th Edition, 1995, pp. 1026-28 and 
1103, Sayre, R. M. et al., “Physical Sunscreens”, J. Soc. 
Cosmet. Chem., vol 41, no 2, pp. 103-109 (1990). Preferred 
inorganic physical sunblocks are Zinc oxide and titanium 
dioxide, and mixtures thereof. 

[0188] When used, the physical sunblocks are present in 
an amount such that the present compositions are transparent 
on the skin (i.e., non-Whitening), preferably less than or 
equal to about 5%. When titanium dioxide is used, it can 
have an anatase, rutile, or amorphous structure. Physical 
sunblock particles, e. g., titanium dioxide and Zinc oxide, can 
be uncoated or coated With a variety of materials including 
but not limited to amino acids, aluminium compounds such 
as alumina, aluminium stearate, aluminium laurate, and the 
like; carboxylic acids and their salts e.g., stearic acid and its 
salts; phospholipids such as lecithin; organic silicone com 
pounds; inorganic silicone compounds such as silica and 
silicates; and mixtures thereof. A preferred titanium dioxide 
is commercially available from Tayca (Japan) and is distrib 
uted by Tri-K Industries (Emerson, N.J.) under the MT 
micro-ionised series (e.g., MT 100SAS). 

[0189] The compositions of the present invention prefer 
ably comprise from about 0.1% to about 10%, more pref 
erably from about 0.1% to about 4%, and most preferably 
from about 0.5% to about 2.5%, by Weight, of inorganic 
sunscreen. 

Esters 

[0190] Esters can function as many of the above noted 
ingredients. While those in those having skill in the art can 
readily determine Which esters are most appropriate to 
provide a particularly desired function, applications speci? 
cally note that esters used in this invention may include the 
esters produced, including all the appropriate conjugate 
mono and diesters, from biologically-derived 1,3 pro 
panediol using organic carboxylic acids. Some esters in 
particular that are produced include propanediol distearate 
and monostearate, propandiol dilaurate and monolaurate, 
propanediol dioleate and monooleate, propanediol divaler 
ate and monovalerate, propanediol dicaprylate and mono 
caprylate, propanediol dimyristate and monomyristate, pro 
pancdiol dipalmitatc and monopalmitatc, propancdiol 
dibehenate and monobehenate, propanediol adipate, pro 
panediol maleate, propanediol dioxalate, propanediol diben 
Zoate, propanediol diacetate, and all mixtures thereof. 
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Natural Ingredients 

[0191] Any natural or nature-derived ingredients similar 
in composition or in function to the above ingredients can be 
used in these compositions. 

Viscosity 
[0192] Preferred compositions have an apparent viscosity 
of from about Water thin to about 1,000,000 mPa~s (centi 
poise). For example, preferred lotions have an apparent 
viscosity of from about 500 to about 25,000 mPa~s; preferred 
creams have an apparent viscosity of from about 20,000 to 
about 250,000 mPa~s. 

[0193] Some personal care compositions containing Bio 
PDO, such as clear shampoos and sulfate-free shampoo, 
may require approximately 30% less salt to adjust the 
viscosity than other compositions containing comparable 
glycols such as propylene glycol, butylene glycol, 2-methyl 
1,3 propanediol etc. In other compositions such as body 
WashiBio-PDO may help maintain and build viscosity. 

pH 

[0194] The compositions of the present invention are 
usually formulated to have a pH of 9.5 or beloW and in 
general have a pH in the range from about 4.5 to about 9, 
more preferably from about 5 to about 8.5. Some composi 
tions, particularly those comprising an additional active such 
as salicylic acid, require a loWer pH in order for the 
additional active to be fully ef?cacious. These compositions 
are usually formulated to have a pH of from about 2.5 to 
about 5, more preferably from about 2.7 to about 4. 

Skin Irritation and Sensitization 

[0195] In a human skin patch test With approximately 100 
subjects, 5, 25, and 50% PDO did not cause any skin 
reactions indicative of irritation or sensitization. A second 
human skin patch test did not produce any clinically sig 
ni?cant dermal irritation or sensitization reactions With 
concentrations of 25, 50, and 75% PDO at pH 7, or 75% 
PDO at pH 4 and 9. Based on these studies PDO is not 
expected to be a skin irritant or sensitizer in humans. In the 
second human skin patch test, propylene glycol (1,2-pro 
panediol or PG) Was also tested at 25, 50, and 75% (pH 7) 
and all three concentrations of PG Were patch test irritants 
and cumulative irritants for human skin. 

Detergents 

[0196] In detergent compositions, the glycol component 
typically is an emulsi?er and/or phase stabilizer a hydro 
trope/solvent or an enzyme stabilizer. 

Forms of the Composition 

[0197] The composition of the invention can take a variety 
of physical forms including granular, gel, tablet, bar and 
liquid forms. These compositions include a so-called con 
centrated granular detergent composition adapted to be 
added to a Washing machine by means of a dispensing 
device placed in the machine drum With the soiled fabric 
load. 

[0198] Exemplary detergents include, but are not limited 
to, hand dish-Washing detergents; machine dish-Washing 
detergents, including solid block detergents; solid laundry 
detergents, liquid laundry including light-duty liquid deter 
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gents (LDLD) and heavy-duty liquid detergents (HDLD); 
organic or inorganic clothing softeners, laundry bar soaps 
and car Wash detergent, among others. 

[0199] The detergent compositions of the invention can 
comprise any form knoWn or used in the art, such as 
poWders, liquids, granules, gels, pastes, tablets, small bags, 
bars, and double-partitioned containers, sprays or foamed 
detergents and other homogenous or multi-phase daily deter 
gent product forms. The products can be manually used or 
coated, and/or can be used in a constant or freely variable 
amount of use, or by automatic charge means, or can be used 
in electric products such as Washing machines. These prod 
ucts can have a Wide range of pH of, e.g., from 2 to 12 or 
more, and several tens gram-equivalent, per 100 g of the 
formulation, of NaOH may be added. These products can 
have a Wide range of preliminary alkalinity. Both high suds 
and loW suds detergents are included. 

[0200] Light-Duty Liquid Detergents (LDLD) composi 
tions include LDLD compositions containing magnesium 
ions for improving surface activity and/or organic diamines 
and/or various foam stabilizers and/ or suds boosters, such as 
amine oxides and/or skin feeling improvers of surfactant and 
relaxing agents and/or enzyme types including protease, 
and/or sterilizers. 

[0201] Heavy-Duty Liquid Detergents (HDLD) composi 
tions include all of so-called “structured” or multi-phase and 
“non-structured” or isotropic liquid types, and generally 
include aqueous or non-aqueous bleaching agents, and/or 
enzymes, or do not include bleaching agents and/or 
enzymes. 

[0202] Heavy-duty granular detergents (HDGD) compo 
sitions include both of a so-called “compact” or coagulated, 
or non-spray dried type and a so-called “?occulated” or 
spray dried type. These compositions include both of a 
phosphate addition type and a phosphate non-addition type. 
Such detergents can include a type comprising a more 
general anionic surfactant as a substrate, or may be a 
so-called “highly nonionic surfactant” type comprising a 
generally nonionic surfactant held on an absorbent, for 
example, in or on the surface of a zeolites or other porous 
inorganic salt. 

[0203] Softener (STW) compositions include various 
types of granular or liquid products that are softened by 
laundry, and can generally include organic (such as quater 
nary) or inorganic (such as clay) softeners. 

[0204] Bar Soap (BS & HW) compositions include laun 
dry bars and include both of a type comprising a synthetic 
detergent and a soap as substrates and a type containing a 
softener. Such compositions include compositions manufac 
tured by general soap manufacture techniques, such as 
pressure molding, or techniques that are no so general, such 
as casting and absorption of surfactant into a porous support. 
Other hand Wash detergents are also included. 

[0205] Fabric softeners (FS) include both of the conven 
tional liquid and concentrated liquid types and kinds to be 
added by dryers or supported by a substrate. Other fabric 
softeners include those that are solid. 

[0206] Special purpose cleaners (SPC) including the fol 
loWing products are also considered detergents for purposes 
of this invention: house-hold dry detergent modes, pre 
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treatment products of laundry bleaching agents, pre-treat 
ment products for fabric protection, liquid higher fabric 
detergent types, especially high suds products, liquid bleach 
ing agents including both of chlorine type and oxygen 
bleaching agent type, disinfectants, detergent aids, pre 
treatment types including, for example, bleaching additives 
and “stain-stick” or special sudsing type cleaners, and anti 
fading treatment by sunlight. 

[0207] Specialty household cleanser (SHC) including the 
folloWing products are also considered detergents for the 
purposes of this invention: all purpose cleansing in the form 
of creams, gels, liquids, and ?oor cleaners; all-purpose 
sprays such as for cleaning glass surfaces; Wipes including 
all-purpose Wipes, glass cleaners, ?oor cleaners and disin 
fectants; bathroom, shoWer and toilet cleaners; mildeW 
cleaners and bleach. 

[0208] The reneWably-based, biodegradable 1,3-pro 
panediol of the present invention is present in the aforemen 
tioned detergent compositions in amounts Well knoWn to 
those of ordinary skill in the appropriate art, typically up to 
about 25% by Weight based on the Weight of the total 
composition. 

[0209] A typical nonspeci?c detergent formulation may 
include, but is not limited to, the folloWing components by 
Weight percent: 0.01-50.0% reneWably-based, biodegrad 
able 1,3-propanediol, 5.0-40.0% fatty acid and loWer carbon 
number carboxylic acid esters, or mono and/or di-esters (a 
surfactant), and 1.0 to 70.0% of other surfactants or surfac 
tant blends. Additionally, up to 5.0% by Weight of the 
folloWing components may be included: suds stabilizer/ 
booster (preferred 1-10%), pH buffer (preferred 2-8%), 
enzymes, chelating agent, perfumes, builders, antioxidants, 
adjuvants, detersives. 

[0210] A basic formula embodiment for a Light Duty 
Liquid Detergent (LDLD) product may include 01-70% of 
a surfactant, 01-20% of Bio-PDO and q.s. to 100% Water. 
LDLDs are commonly used in dishWashing applications, 
including automatic, manual, dishWasher rinses, plastic stain 
removers, pots & pans cleaners, pre-treatments and Water 
softeners. 

[0211] A basic formula embodiment for a Heavy Duty 
Liquid Detergent (HDLD) product may include 01-50% of 
a surfactant, 01-20% of Bio-PDO and q.s. to 100% Water. 
HDLDs are commonly used in laundry applications, includ 
ing laundry products containing bleach, hypo-allergenics, 
phosphate-free materials, dry cleaning materials, fabric con 
ditioners, fabric enhancers, fabric ?nishes, fabric sizing, 
fabric softeners, pre-Washes, stain removers and starches. 

[0212] A basic formula embodiment for a Liquid Auto 
matic DishWasher Detergent (LADD) product may include 
01-30% of a builder, 0.1-17% ofa caustic/Bleach, 01-20% 
of Bio-PDO and q.s. to 100% of Water. Applications include 
dishWash, liquid Pre-spotters, rinse aids, phosphate-free 
materials, hypochlorite-free materials and enzymes. 

[0213] A basic formula embodiment for a specialty house 
hold cleanser (SHC) may include 01-70% of a surfactant, 
01-50% of Bio-PDO, and q.s. to 100% Water. Speci?c 
applications include, all purpose cleansing in the form of 
creams, gels, liquids, and ?oor cleaners; all-purpose sprays 
such as for cleaning glass surfaces; Wipes including all 
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purpose Wipes, glass cleaners, ?oor cleaners and disinfec 
tants; bathroom, shoWer and toilet cleaners; mildeW cleaners 
and bleach. 

Detergent Components 

[0214] Detergent compositions of the invention can con 
tain from 0.01 to 99% by Weight of one or more of any of 
the folloWing general auxiliary components: builders, sur 
factants, enzymes, polymers, bleaching agents, bleach sur 
factants, catalyst components, various active components or 
special components such as dispersant polymers, color 
speckles, silver protecting agents, anti-fogging agents and/or 
corrosion inhibitors, dyes, ?llers, sterilizers, alkaline agents, 
hydrotropic agents, antioxidants, enzyme stabilizers, pro 
perfumes, perfumes, plasticizers, carriers, processing aids, 
pigments, and solvents for liquid formulations. 

[0215] In general, detergent components are included for 
converting a composition containing only the minimum 
essential components into a composition useful for the 
desired detergent purpose. It is recognized that those skilled 
in the art can readily determine Which detergent components 
are required for desired detergent applications. 

[0216] The precise nature of these additional components, 
and levels of incorporation thereof, Will vary depending 
upon the physical form of the composition and the nature of 
the cleaning operation for Which it is to be used. 

Detergent Surfactants 

[0217] The detergent compositions of the invention may 
contain any knoWn detergent surfactant, and such surfac 
tants are Well knoWn to those having skill in the art. 
Speci?cally, detergent surfactants of the invention can 
include anionic, nonionic, zWitter-ionic or amphoteric, 
betaine, and diamine are, surfactants that are knoWn to be 
useful in detergent applications. 

[0218] In all of the detergent surfactants, the chain length 
of the hydrophobic moiety is typically in the general range 
of from C8 to C20, and especially in the case of laundering 
With cold Water, the chain length is often preferably in the 
range of from C8 to C18. 

Detergent Enzymes 

[0219] The detergent composition of the invention may 
use enzymes for various purposes such as removal of 
protein-based, carbohydrate-based, or triglyceride-based 
soils from substrates, transfer inhibition of refugee dyes in 
fabric laundering, and fabric restoration. “Detergent 
enzymes” as used herein mean all enzymes having advan 
tageous effects in Washing, soil removal, and others in 
laundering. 

Builders 

[0220] Builder compositions are preferably those that con 
trol the hardness of minerals in Washing Water, especially Ca 
and/or Mg, thus simplifying the removal and/or dispersal of 
granular soils from the surface, While also optionally impart 
ing an alkaline agent and/or buffering action. In granular or 
poWder detergents, the builder may function as an absorbent 
for the surfactant. Alternatively, some compositions can be 
formulated in a completely Water-soluble form, Which may 
be either organic or inorganic, depending on the intended 
utility. 








































































































