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ABSTRACT OF THE DISCLOSURE 
A hair conditioning, setting and holding composition 

comprising from 1 to about 10% by weight,of hydrated 
dialdehyde starch having a dialdehyde number of at 
least 50 in a cosmetically acceptable vehicle. 

This invention relates to compositions classi?ed in the 
art of hair dressing as hair conditioning, setting and hold 
ing compositions. 

Considerable effort has been devoted by cosmetic 
chemists towards formulation of compositions adapted to 
set human hair in a desired con?guration and to hold 
the con?guration for a period of time. Such formula 
tions, for optimum acceptability and utility, must not 
only perform the desired function of holding the hair, 
but in addition must have good resistance to high relative 
humidity conditions. It is desirable that such composi 
tions, upon application to the hair, not yield sticky or 
stiff ?lms or ?lms which result in ?aking of the hair 
holding ingredient. Furthermore, the treated hair should 
possess good sheen, gloss and comba-bility. 
Many formulations have been developed in the past 

which possess certain but not all of the above-men 
tioned desirable properties. One of the ?rst materials 
used in hair setting formulations as a hair holding in 
gredient was shellac. The use of shellac-based formula 
tions may impart stiffness to the hair which is not of 
optimum desirability. Many commercial formulations in 
recent years have been based upon polyvinylpyrrolidone 
as the hair holding, ?lm forming agent. The resulting 
?lms have good physical characteristics, but may have 
poor resistance to high humidity and as a result may not 
hold the desired con?gurations for long periods of time. 

It is an object of this invention to provide a hair 
setting, holding and conditioning composition which up 
on application to human hair conditions the hair and 
sets and holds it in a desired con?guration for a long 
period of time with good resistance to high relative 
humidity conditions. 

It is a further object of this invention to provide a 
composition which upon application to human hair is 
non-sticky, does not ?ake and is not stiff. 

Other objects and the advantages of this invention will 
become apparent from the following detailed description. 
The invention sought to be patented is described as 

residing in the concept of a composition of matter com 
prising about 1 to about 10% by weight of hydrated di 
aldehyde starch having a dialdehyde number of at least 
50 in a cosmetically acceptable vehicle. 
The manner and process of making and using the in 

vention will now be generally described so as to enable 
one skilled in the art of cosmetic chemistry to make and 
use the same as follows: 
The hair holding ingredient in compositions of mat 

ter in accordance with this invention constitutes a hy 
drated dialdehyde starch having a dialdehyde number of 
at least 50. The starch molecule consists of a long chain 
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of anhydroglucose units, each unit in the chain having 
the following formula: 

CH2OH 

H OH 

It is known in the art of starch chemistry that starch 
can be selectively oxidized under the in?uence of perio 
date ion, resulting in the oxidation of the two adjacent 
hydroxyl groups in the anhydroglucose units of the starch 
molecule to the aldehyde form, each such selectively 
oxidized unit having the following structural formula: 

CHgOH 

II II 
o o 

The resulting selectively oxidized starch is commonly 
known in the art as dialdehyde starch, the name derived 
from the fact that each anhydroglucose unit which has 
been selectively oxidized contains two aldehyde groups. 
A chemical procedure for carrying out the selective oxida 
tion chemically is described in Journal of American 
Chemical Society, vol. 73: 4484 (1951) and electrolytic 
selective oxidation techniques are described in US. 
Patents 2,648,629 and 2,713,553. 
By varying the conditions of the oxidation, it is pos 

sible to oxidize selectively varying percentages of the 
number of anhydroglucose units in the original starch 
molecule. The degree of such oxidation is referred to 
throughout the speci?cation and in the claim by the term 
“dialdehyde number,” which means the number of the 
original anhydroglucose units of the starch molecule 
which are in the dialdehyde form for each 100 units in 
the chain. It has been found that a dialdehyde number of 
at least 50 is required for dialdehyde starches useful in 
the preparation of compositions of matter in accordance 
with this invention. > . 

Dialdehyde starch as prepared by the above-described 
oxidation techniques is in a physical form which is not 
adapted to the formulation of satisfactory compositions 
in accordance with the invention and it is necessary to 
hydrate the dialdehyde starch in order to convert it to 
a useable form. The technique of hydrating startch it 
selt is well known in the art of starch chemistry and 
is adapted as well to the hydration of dialdehyde starch. 
Hydration is effected by heating an aqueous dispersion 
of dialdehyde starch to at least 60° C. for a sut?cient 
time to attain a substantially clear solution. The end 
point is readily determined by visual observation since 
the dispersion during the heat-treating step proceeds to 
thicken and then becomes substantially thinner at the 
same time that a clari?cation occurs. For best results 
it is desirable to include certain additives in the dis 
persion, the presence of which results in marked reduc 
tion in the time required for hydration. Among the ad 
ditives which can ‘be used to hydrate dialdehyde starch 
in accordance with the techniques of the prior art are 
hydrogen peroxide and alkaline materials such as sodium 
bicarbonate and borax. With the presence of such ma 
terials in the dispersion at a concentration of about 1 
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to about 15 percent of the weight of dialdehyde starch, 
the hydration takes place in between 30 and 60 minutes. 
As used throughout the speci?cation and in the claims, 
the term “hydrated dialdehyde starch” means dialdehyde 
starch which has been hydrated as above described by 
heating in an aqueous medium with or without additives 
in accordance with well-known techniques in the art of 
starch chemistry. 

It has been found that effective compositions in ac 
cordance with the invention can be prepared containing 
between about 1 and about 10% by weight of hydrated 
dialdehyde starch having a dialdehyde number of at 
least 50. The amount actually selected within the above 
range for any particular composition depends upon the 
intended purpose. At lower percentages of hydrated di 
aldehyde starch within the above range, the compositions 
are for generally short term hair-holding use. Higher 
percentage compositions are designed for hair setting 
purposes with retention of the desired set for prolonged 
periods of time. All compositions of the invention are 
particularly useful in conditioning and bodying the hair. 

Hydrated dialdehyde starches prepared as described 
above are generally referred to in the art as being of 
the nonionic type. It is known that dialdehyde starch 
can ‘be converted to a cationic form by inactivating a 
small percentage of the aldehyde groups in the molecule 
by treatment with a compound having a cationic moiety, 
for example stearyldimethylbenzylammonium chloride, 
N-(stearoylcolaminoformylmethyl)pyridinium chloride, 
laurylisoquinolinium bromide, cyanoguanidine formalde 
hyde and the like. Both types are included within the 
scope of the term “hydrated dialdehyde starch” as used 
throughout the speci?cation and in the claims, subject 
to the limitation that the resultant products have a di 
aldehyde number of at least 50. 

In the formulation of compositions in accordance with 
this invention, it is generally preferred that the hydrated 
dialdehyde starch be combined with a cosmetically ac 
ceptable plasticizer which is designed to impart desirable 
properties upon application of the compositions to human 
hair. Such plasticizers can ‘be selected from a wide class 
of materials and include dialkylpolysiloxanes such as di 
methylpolysiloxanes, lower alkylene glycol ethers of di 
lower alkylpolysiloxanes such as the ethyleneglycol ether 
of dimethylpolysiloxane, polyethyleneglycols having a 
molecular weight in the range of about 200 to 1,000, ali 
phatic esters of phthalic acid such as dibutyl phthalate 
and dioctylphthalate, lanolin, modi?ed lanolins such as 
acetylated lanolin and higher hydrocarbons, esters, ethers 
and alcohols containing more than 12 carbon atoms 
such as squalene, hexadecyl alcohol, isopropyl myristate, 
and the like. A plasticizer may be incorporated in the 
composition of this invention in an amount of up to 
100% of the weight of the hydrated dialdehyde starch. 
In the preparation of compositions of this invention, 

hydrated dialdehyde starch having a dialdehyde number 
of at least 50 is dispersed in a cosmetically acceptable 
vehicle. The vehicle is selected depending on the desired 
physical form of the ?nished product and can, for exam 
ple, be a liquid or solid emulsi?ed, cosmetically accept 
able cream, a liquid, a gel or a pressurized vehicle for 
the application of the composition in the form of an 
aerosol spray. For the formation of liquid unpressurized 
compositions, water or an aqueous alcoholic solution are 
most generally preferred vehicles. 

-In the formulation of a composition of this invention 
as a pressurized product, either a one or two phase 
liquid system can be prepared, depending on the choice 
of liquids used in the formulation. If a single phase liquid 
system is desired, propellants soluble in the liquid sys 
tem must be used. A useful propellant that is soluble 
in water and alcohol-water mixtures is dimethyl ether. 

In addition, compressed gas-propelled single liquid 
phase aerosols based upon nitrous oxide, carbon dioxide, 
nitrogen and the like can be formulated. vFurthermore, 

15 

20 

30 

35 

60 

65 

75 

4 
if su?icient alcohol is used in the formulation, small 
amounts of water insoluble propellants, for example the 
chloro?uorohydrocarbons' widely ‘used and sold under the 
trademark Freon, or hydrocarbons such as isobutane, can 
lbe incorporated into a single phase system. 

If a two liquid phase aerosol system is desired, a 
propellant that is immiscible with the aqueous or aqueous 
alcoholic solution of hydrated dialdehyde starch is used. 
If a propellant with a density greater than that of the 
aqueous dispersion of hydrated dialdehyde starch is used, 
such as the chloro?uorohydrocarbons, a two liquid phase 
system with the propellant in the bottom layer will be 
formed. -If a propellant with a density lower than that 
of the aqueous dispersion is used, for example a lower 
hydrocarbon such as propane, isobutane and the like, a 
two liquid phase system with the propellant phase on 
the top will be formed. 

In all the classes of formulations, conventional in 
gredients to impart fragrance will be present and, in ad 
dition, preservatives such as alkyl para-hydroxybenzoates, 
ethylene oxide and the like. 
The best mode contemplated by the inventors for carry 

ing out their invention will now ‘be set forth as follows: 

EXAMPLE 1 

Dialdehyde starch (dialdehyde number=90) in water, 
9.2% w./w., is heated to 95° C. and 4% by weight hydro 
gen peroxide is added based upon the weight of dialdehyde 
starch solids. Heating is continued for 45 minutes at which 
time the mixture thins to form a clear solution of hydrated 
dialdehyde starch. A composition is prepared from this 
material with the following proportions: 

Percent by weight 
Hydrated dialdehyde starch _________________ ._ 3.75 
Stearyldimethylbenzylammoniurn chloride _____ __ 1.25 

Polyethylene ‘glycol (mol. wt.=400) _________ __ 0.47 
Perfume _________________________________ __ 0.19 

Alcohol ___' ______________________________ __ 12.50 

Water, q.s. to 100. 

An evaluation of‘ the composition prepared as described 
above reveals it to possess excellent hair-holding proper 
ties. When applied to human hair, it is found that desirable 
hair-holding characteristics exist one week after applica 
tion even with an intervening exposure to moisture. Sheen 
and gloss are good and no undesirable stiffness is imparted 
to the hair. . 

The following examples illustrate the preparation of 
other compositions falling within the scope of the inven 
tion: 

EXAMPLE 2 

A pressurized composition is prepared with the follow 
ing proportions: 

Percent by weight 
Hydrated dialdehyde starch (prepared as described 

in Example 1) __________________________ __ 3.00 
Stearyldimethylbenzylammonium chloride _____ _... 1.00 

Polyethylene glycol (mol. wt.=400) _________ _... 0.38 
Perfume _________________________________ __ 0.15 

Alcohol ___ ...___ ____ 10.00 

Isobutane __ ____ _.._.. _ 20.00 

Water, q.s. to 100. 

The resulting composition is a two liquid phase system 
with the propellant phase on top. 

EXAMPLE 3 

A pressurized composition is prepared with the com 
position of Example 2 except that the isobutane is re 
placed by dichlorodi?uoromethane in an amount of 5% 
by weight of the composition. The resulting composition 
is a two liquid phase system with the propellant phase on 
the bottom. 
The following two examples illustrate the formulation 

of compositions of this invention based upon hydrated 
dialdehyde starch of the cationic type. 
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EXAMPLE 4 
Percent by weight 

Hydrated dialdehyde starch 1 ________________ __ 3.00 

Polyethylene glycol (mol. wt.=400) _________ __ 0.38 
Dimethyl polysiloxane _____________________ __ 0.25 

Perfume _________________________________ __ 0.10 

Alcohol _________________________________ __ 15.00 

Isobutane ________________________________ __ 20.00 

Water, q.s. to 100. 
1 Dialdehyde numberzQO ; 10% of dialdehyde groups cation 

ized with stearyldirnethylbenzylammonium chloride. ,~ 

The resulting composition is pressurized and is of the 
two liquid phase type with propellant phase on top. 

EXAMPLE 5 
Percent by weight 

Hydrated dialdehyde starch (as in Example 4) ____ 3.75 
Polyethylene glycol (mol. wt.=400) _________ .__ 0.47 
Dimethyl polysiloxane _____________________ __ 0.31 

Perfume _________________________________ __ 0.13 

Alcohol ________________________________ __ 18.79 

Water, q.s. to 100. 

The resulting formulation is an unpressurized single 
phase solution. 
The following example is illustrative of single liquid 

phase pressurized compositions in accordance with the 
invention: 

EXAMPLE 6 
Percent by weight 

Hydrated dialdehyde starch (prepared as described 
in Example 1) _____ 3.00 

Polyethylene glycol (mol. wt.=400) _________ __ 0.38 
Dimethyl polysiloxane _____________________ __ 0.25 

Perfume _________________________________ __ 0.10 

Alcohol _________________________________ __ 10.00 ' 

Water __ __ __ 66.27 

Dimethyl ether ____________________________ __ 20.00 

The following example is illustrative of compositions 
of the invention having high alcoholic content and adapted 
to fast drying: 

EXAMPLE 7 
Percent by weight 

Hydrated dialdehyde starch (as in Example 1) __._ 3.75 
Polyethylene glycol (mol. wt.=400) __________ __ 0.47 
Stearyl dimethylbenzylammoniumchloride _____ __ 1.25 

Perfume _________________________________ _ .. 0. l 9 

Alcohol _____ __ 60.00 

Water, q.s. to 100.00. 

The following example illustrates a composition of this 
invention where the dialdehyde starch is hydrated by use 
of sodium bicarbonate: 
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EXAMPLE 8 

Dialdehyde starch (dialdehyde number=90), 4 parts, 
is dispersed in 75 parts. distilled water and 0.53 part of 
sodium bicarbonate is added. The mixture is heated to 90° 
C. for 40 minutes during which the mixture thickens and 
then thins to form a clear solution as the dialdehyde starch 
is hydrated. 20 parts ethyl alcohol are added and the mix 
ture is blended with 2 parts plasticizer mixture (75% iso 
propyl myristate and 25% ethylene glycol ether of di 
methylpolysiloxane), 0.2 part fragrance and 0.15 part 
methyl p-hydroxybenzoate. 
The subject matter which the applicants regard as their 

invention is particularly pointed out and distinctly claimed 
as follows. < 

What is claimed is: 
1. A pressurized composition adapted to set, hold and 

condition human hair which comprises water, alcohols, 
about 1 to 10 percent by weight of the composition of 
hydrated dialdehyde starch having a dialdehyde number 
of at least 50, a cosmetically acceptable plasticizer which 
is present in an amount up to 10 percent by weight of the 
composition, and from about 5 to 20 percent of a c0srneti~ 
cally acceptable aerosol propellant. 
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