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WATER-SOLUBLE POLYAMINOAMIDES 
COMPRISING 1,3-DIIMINES AS SUNSCREEN 

AGENTS 

TECHNICAL FIELD 

0001. This invention concerns compositions comprising 
polyaminoamides containing 1,3-diimine groupS and meth 
ods of using the compositions to protect Substrates from the 
harmful effects of ultraviolet radiation. 

BACKGROUND OF THE INVENTION 

0002 Ultraviolet (UV) light radiation is known to be a 
factor that damages wood, paints and other protective or 
decorative coatings, plastics, various textiles made from 
natural and manmade fibers and keratin Substrates including 
human skin and hair. Damage to human skin, for example, 
can include loSS of Skin elasticity and the appearance of 
Wrinkles, erythema and skin burning and the inducement of 
phototoxic or photoallergic reactions. Hair damage by UV 
light is perceived as dryneSS, reduced Strength, rough Surface 
texture, loSS of color and luster, Stiffness and brittleness. 
0003. In the case of plastics, UV exposure can result in 
loss of tensile strength, embrittlement and discoloration. UV 
exposure can also result in fading of painted Surfaces or dyed 
textiles. To help prevent Such degradation, ultraViolet light 
Stabilizers are often incorporated into a polymer composi 
tion, which is used as a protective top layer for underlying 
materials. 

0004 Protection of exposed skin and hair from UV 
exposure can be effected by applying directly to the skin and 
hair a preparation containing a UV-absorbing moiety. 
0005 Generally, Sunscreens for application to the hair 
require Substantivity (adhesion) to the hair, and compatibil 
ity in hair care formulations which are often water-based. 
0006. Many Sunscreen agents, however, do not fully meet 
these requirements. Thus the level of SunScreen agents that 
could be incorporated into hair care formulations and/or the 
level of Sunscreen agents that can deposit on the hair are 
limited. Accordingly, there is an ongoing need for new 
Sunscreen agents with improved Substantivity and water 
Solubility for incorporation into aqueous formulations. 
0007 Skin and hair can also be protected by covering 
with clothing, thereby avoiding direct exposure of the skin 
and hair to Sunlight. However, most natural and Synthetic 
textile materials are at least partially permeable to UV 
components of Sunlight. Accordingly, the mere wearing of 
clothing does not necessarily provide skin beneath the 
clothing with adequate protection against damage by UV 
radiation. Although clothing containing a deeply coloured 
dye and/or having a tight weave texture may provide a 
reasonable level of protection to skin beneath it, Such 
clothing is not practical in hot Sunny climates, from the 
Standpoint of the personal comfort of the wearer. 
0008. Therefore, there is also a need to provide protection 
against UV radiation for skin which lies underneath cloth 
ing, including lightweight Summer clothing, which is 
undyed or dyed only in pale shades. 
0009 Commonly used UV absorbers such as benzotria 
Zoles and benzophenone are highly effective in their UV 
absorber capacity. However, they are quite costly and can 
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prove difficult to incorporate within different target media. 
Furthermore, UV absorbers of this type show no substan 
tivity to hair and present handling difficulties in that they are 
generally produced and utilized in powder form and have 
relatively low melting points. A liquid, on the other hand, is 
much easier to handle, does not require melting, and pro 
vides more effective and thorough mixing throughout the 
target material. 
0010 Thus, there exists a continuing need for effective 
liquid UV absorbing compositions which exhibit sufficient 
versatility to be incorporated within or applied to different 
and various media and Substrates. 

SUMMARY OF THE INVENTION 

0011. This invention is a composition for protecting a 
Substrate from the effect of ultraViolet light comprising an 
effective UV-protective amount of one or more water 
Soluble polyaminoamides containing 1,3-diimine groups, 
wherein the polyaminoamides containing 1,3-diimine 
groups absorb ultraViolet light radiation having a wave 
length of about 200 nm to about 420 nm. 
0012. This invention is also a method of protecting a 
Substrate from the effect of ultraViolet light comprising 
applying to the Substrate an effective UV protective amount 
of a composition comprising an effective UV-protective 
amount of one or more water-Soluble polyaminoamides 
containing 1,3-diimine groups, wherein the polyaminoam 
ides containing 1,3-diimine groups absorb ultraviolet light 
radiation having a wavelength of about 200 nm to about 420 

. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0013 This invention is a composition for protecting a 
Substrate from the effect of ultraViolet light comprising an 
effective UV-protective amount of one or more novel water 
Soluble polyaminoamides containing 1,3-diimine groups. 
0014) “Polyaminoamide containing 1,3-diimine groups” 
means a polyaminoamide prepared as described herein that 
contains one or more groups of formula (I) which result from 
extended heating of a polyaminoamide at elevated tempera 
tures relative to the temperature used in the formation of the 
polyaminoamide. 

(I) 

0015 The synthesis of the polyaminoamide containing 
1,3-diimine groups involves two stages of reactions. The 
first stage is the formation of polyaminoamide without 
targeted forming imidazoline and imine groups. The Second 
Stage is the formation of imidazoline ring and 1,3-diimine 
Structures by prolonged heating at elevated temperatures 
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(preferably >180°C.) that are much higher than the required 
temperatures for the first stage condensation reaction (nor 
mally below 160° C.). The heating at higher temperature 
promotes the formation of the imidazoline ring and imine 
grOup. 

0016. The 1,3-diimine group may be formed by an 
intramolecular or intermolecular reaction. The formation of 
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a polyaminoamide containing a bicyclic 1,3-diimine result 
ing from an intramolecular reaction of a polyaminoamide 
comprising repeating diethylenetriamine (DETA) groups is 
shown in Scheme 1. The formation of a polyaminoamide 
containing 1,3-diimine units resulting from intermolecular 
reaction of polyaminoamides comprising repeating diethyl 
enetriamine (DETA) groups is shown in Scheme 2. 

N -HO 

NH N 
\ - N \ - N 

UV absorption: 280-350 nm. 

Scheme 2 
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-continued 

N. N. 

1- 2 

X2. 
UV absorption: 280-350 nm. 

0.017. The formation of bicyclic and exocyclic 1,3-di 
imine structures has been confirmed by NMR studies. The 
difference between the regular polyaminoamide polymers 
and 1,3-diimine containing polymers can be easily distin 
guished by three new peaks in its C NMR. Regular 
polyaminoamide does not show UV absorption at 280-350 
nm due to the lack of 1,3-diimine Structure, the existence of 
1,3-diimine can also be identified by the strong UV absorp 
tion around 300-350 nm due to its enamine-imine tautom 
erism equilibrium. 
0.018. The water-soluble polyaminoamides used as a 
Starting material for the polyaminoamides containing 1,3- 
diimide groups are well known in the art and can be prepared 
by the polycondensation of one or more organic dicarboxy 
lic acid derivatives and one or more diamines. Representa 
tive polyaminoamides Suitable for conversion into polyami 
noamides containing 1,3-diimine groups include those 
described in U.S. Pat. Nos. 4,201,776, 4.866,159, 5,350,796, 
6,222,006,6,352,613, EP 0320121 and commonly assigned 
U.S. Ser. No. 10/665,163, filed Sep. 4, 2003. 
0019. The organic dicarboxylic acid derivative includes 
aliphatic or aromatic dicarboxylic acids and the correspond 
ing diacid chlorides, anhydrides and esters thereof. Repre 
Sentative organic dicarboxylic acid derivatives include 
maleic acid, Succinic acid, glutaric acid, adipic acid, pimelic 
acid, Suberic acid, azelaic acid, Sebasic acid, phthalic acid, 
isophthalic acid, terephthalic acid, naphthalenedicarboxylic 
acid, dimethyl maleate, dimethyl malonate, dimethyl Succi 
nate, diethyl glutarate, dimethyl adipate, dimethyl Sebacate, 
dimethyl phthalate, dimethyl isophthalate, dimethyl tereph 
thalate, dimethyl naphthalenedicarboxylate, dibasic esters 
(DBE), poly(ethylene glycol) bis(carboxymethyl)ether, suc 
cinyl chloride, glutaryl dichloride, adipoyl chloride, Seba 
coyl chloride, Sebacate, phthaloyl chloride, isophthaloyl 
chloride, terephthaloyl chloride, naphthalenedicarboxylate, 
maleic anhydride, Succinic anhydride, glutaric anhydride, 
phthalic anhydride, 1,8-naphthaic anhydride, and the like. 
Dimethly terephthalate, adipic acid, DBE-2 dibasic ester are 
preferred. 
0020. The Diamine is selected from aliphatic or aromatic 
organic compounds having at least two amino (-NH2) 
groups. Representative diamines include ethylene diamine, 
1,2-diaminopropane, 1,3-diaminopropane, 1,4-diaminobu 
tane, hexamethylenediamine (HMDA), 1,10-diaminode 
cane, phenylene diamine (all isomers), naphthalenediamine 
(all isomers), JEFFAMINETM diamines, bis(aminoethyl)-N, 
N'-piperazine, bis(aminopropyl)-N,N'-piperazine, polyalky 
lene amines such as diethylenetriamine (DETA), triethyl 
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enetetraamine (TETA), tetraethylenepentaamine (TEPA), 
and the like. Diethylenetriamine is preferred. 

0021. In an aspect of this invention, terminal amino 
(-NH2) groups in the polyaminoamide starting material or 
polyaminoamide containing 1,3-diimine groups may be end 
capped with molecules containing UV absorbing moieties. 
0022 Representative molecules containing UV absorb 
ing moieties include aromatic acyl or Sulfonyl derivaties 
Such as cinnamoyl, optionally Substituted with one or more 
alkoxy group(S), p-dialkylaminobenzoyl, Salicyloyl, acyl 
residues originating from a carboxylic or Sulphonic acid 
derived from benzylidenecamphor, Sulphonyl residues origi 
nating from isophthalylidenecamphor, acyl residues origi 
nating from a carboxylic or Sulphonic acid derived from 
2-arylbenzimidazoles, 2-arylbenzoxazoles, 2-arylbenzotria 
Zoles, 2-arylbenzofurans, 2-arylindoles, acyl residues 
derived from an absorber of coumarinic carboxylic struc 
ture, Sulphonyl residues originating from terephthalyliden 
ecamphor, Sulphonyl residues derived from benzyliden 
ecamphor, Substituted on the aromatic ring with one or more 
lower alkoxy radicals, acyl residues originating from a 
carboxylic or Sulphonic acid derived from 2-arylbenzotria 
Zoles, acyl residues derived from an absorber of mono- or 
diphenylcyanoacrylic structure, acyl residues derived from 
an absorber of an optionally substituted dibenzoylmethane 
Structure, and the like. 
0023 Preferred molecules containing UV absorbing moi 
eties include Substituted and unsubstituted cinnamoyl, Sali 
cyloyl, and p-dialkylaminobenzoyl. 

0024. In a preferred aspect of this invention, the UV 
absorbing moiety absorbs UV radiation having a wavelength 
of about 280 nm to about 400 nm. 

0025 If desired, The polyaminoamide starting material 
or polyaminoamide containing 1,3-diimine groups may be 
crosslinked using one or more crosslinking agents. Preferred 
crosslinking agents include diepoxides, dianhydrides, dih 
alogen derivatives, diesters, diacids, epihalohydrins and 
epihalohydrin/amine oligomers. More preferred crosslink 
ing agents include poly(ethylene glycol) diglycidyl ether, 
poly(propylene glycol) diglycidyl ether, epichlorohydrin 
and epichlorohydrin/dimethylamine oligomers. 

0026. The polyaminoamide containing 1,3-diimine 
groups may also be reacted with one or more modifiers 
Selected from the group consisting of moieties containing 
cationic functional groups, moieties containing anionic 
functional groups and moieties containing Substituted or 
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unsubstituted aliphatic hydrocarbons in order to impart 
anionic, cationic or amphoteric properties to the polymer. 
0.027 “Moieties containing cationic functional groups” 
include any molecule that contains a cationic functional 
group and also a group that is Sufficiently reactive to form a 
covalent bond with one or more of the Secondary amino 
groups of the polyaminoamide. Preferred moieties contain 
ing cationic functional groups include glycidyltrimethylam 
monium chloride, N-(3-chloro-2-hydroxypropyl) trimethy 
lammonium chloride, and the like. 
0028 “Moieties containing anionic functional groups” 
include any molecule that contains an anionic functional 
group and also a group that is Sufficiently reactive to form a 
covalent bond with one or more of the Secondary amino 
groups of the polyaminoamide. Preferred moieties contain 
ing anionic functional groups include chloroacetic acid and 
Salts thereof, 1,3-propane Sultone, 1,4-butane Sultone, and 
the like. 

0029 Moieties containing substituted or unsubstituted 
aliphatic hydrocarbons typically have formula R-X, wherein 
X is halogen, epoxide, acyl, anhydride, acid, ester, halohy 
drin and R is any linear or branched, Saturated or unsatur 
ated, Substituted or non-Substituted aliphatic hydrocarbon. 
Preferred moieties containing Substituted or unsubstituted 
aliphatic hydrocarbons include glycidyl ethers of C-Cls 
aliphatic alcohols. 
0.030. In another aspect, this invention is a composition 
for protecting a substrate from the effect of ultraviolet light 
comprising an effective UV-protective amount of one or 
more water-Soluble polyaminoamides containing 1,3-di 
imine groups, wherein Said polyaminoamides containing 
1,3-diimine groups absorb ultraViolet light radiation having 
a wavelength of about 200 nm to about 420 nm. 
0031. In a preferred aspect of this invention, the polyami 
noamide is blended with one or more cosmetically accept 
able excipients to prepare a composition for applying to 
keratin Substrates including hair, Skin and nails. 
0.032 Typical compositions for applying to keratin Sub 
Strates comprise about 0.1 to about 10 weight percent of 
water-Soluble polyaminoamide, based on the weight of the 
composition. 

0033. In a preferred aspect of this invention, the keratin 
Substrate is skin. 

0034) 
hair. 

In another preferred aspect, the keratin Substrate is 

0.035 An advantage of the polyaminoamide of this inven 
tion is that the polymer can alternately contain cationic, 
anionic and/or ampholytic (or amphoteric) characteristics 
resulting in a a multi-functional nature that offerS hair and 
skin conditioning advantages and improves the polymers 
performance in conditioning, dye retention, etc. 
0.036 “Cosmetically acceptable excipient’ means a non 
toxic, non-irritating Substance which when mixed with the 
UV-absorbing polymer of this invention makes the polymer 
more Suitable to be applied to skin or hair. 
0037. In another preferred aspect, the excipients are 
Selected from the group consisting of Saccharides, Surface 
active agents, humectants, petrolatum, mineral oil, fatty 
alcohols, fatty ester emollients, waxes and Silicone-contain 
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ing waxes, Silicone oil, Silicone fluid, Silicone Surfactants, 
Volatile hydrocarbon oils, quaternary nitrogen compounds, 
amine functionalized Silicones, conditioning polymers, rhe 
ology modifiers, antioxidants, Sunscreen active agents, di 
long chain amines from about Co to C, long chain fatty 
amines from about Co to C, fatty alcohols, ethoxylated 
fatty alcohols and di-tail phospholipids. Representative sac 
charides include nonionic or cationic Saccharides Such as 
agarose, amylopectins, amyloses, arabinans, arabinogalac 
tans, arabinoxylens, carageenans, gum arabic, carboxym 
ethyl guar gum, carboxymethyl(hydroxypropyl)guar gum, 
hydroxyethyl guar gum, carboxymethyl cellulose, cationic 
guar gum, cellulose ethers including methyl cellulose, chon 
droitins, chitins, chitosan, chitosan pyrrollidone carboxylate, 
chitosan glycolate chitosan lactate, cocodimonium hydrox 
ypropyl oxyethyl cellulose, colominic acid (poly-N acetyl 
neuraminic acid), corn Starch, curdlan, dermatin Sulfate, 
dextrans, furcellarans, dextrans, cross-linked dextrans, dex 
trin, emulsan, ethyl hydroxyethyl cellulose, flaxseed Saccha 
ride (acidic), galactoglucomannans, galactomannans, gluco 
mannans, glycogens, guar gum, hydroxy ethyl Starch, 
hydroxypropyl methyl cellulose, hydroxy ethyl cellulose, 
hydroxy propyl cellulose, hydroxypropyl Starch, hydrox 
ypropylated guar gums, gellan gum, gellan, gum ghatti, gum 
karaya, gum tragancanth (tragacanthin), heparin, hyaluronic 
acid, inulin, keratin Sulfate, konjac mannan, modified 
Starches, laminarans, laurdimonium hydroxypropyl oxy 
ethyl cellulose, okra gum, oxidized Starch, pectic acids, 
pectin, polydextrose, polyguaternium-4, polygulaternium 
10, polyguaternium-28, potato Starch, protopectins, psyllium 
Seed gum, pullulan, Sodium hyaluronate, Starch diethylami 
noethyl ether, Steardimonium hydroxyethyl cellulose, raffinose, 
rhamsan, tapioca Starch, whelan, levan, Scleroglucan, 
Sodium alginate, Stachylose, Succinoglycan, wheat Starch, 
Xanthan gum, Xylans, Xyloglucans, and mixtures thereof. 
Microbial saccharides can be found in Kirk-Othmer Ency 
clopedia of Chemical Technology, Fourth Edition, Vol. 16, 
John Wiley and Sons, NY pp. 578-611 (1994) which is 
incorporated entirely by reference. Complex carbohydrates 
found in Kirk-Othmer Encyclopedia of Chemical Technol 
ogy, Fourth Edition, Vol. 4, John Wiley and Sons, NY pp. 
930-948, 1995 which is herein incorporated by reference. 
0038 Typical compositions for applying to keratin Sub 
Strates comprise about 1 to about 3 weight percent, based on 
polymer actives, of the polyaminoamide containing 1,3- 
dimine groups of this invention. 
0039 The cosmetically acceptable composition of this 
invention may include Surface-active agents. Surface active 
agents include Surfactants, which typically provide detersive 
functionality to a formulation or act simply as wetting 
agents. Surface-active agents can generally be categorized 
as anionic Surface-active agents, cationic Surface-active 
agents, nonionic Surface-active agents, amphoteric Surface 
active agents and Zwitterionic Surface-active agents, and 
dispersion polymers. 

0040 Anionic Surface-active agents useful herein include 
those disclosed in U.S. Pat. No. 5,573,709, incorporated 
herein by reference. Examples include alkyl and alkyl ether 
Sulfates. Specific examples of alkyl ether Sulfates which may 
be used In this invention are Sodium and ammonium Salts of 
lauryl Sulfate, lauryl ether Sulfate, coconut alkyl triethylene 
glycol ether Sulfate, tallow alkyl triethylene glycol ether 
Sulfate, and tallow alkyl hexaoxyethylene Sulfate. Highly 
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preferred alkyl ether Sulfates are those comprising a mixture 
of individual compounds, Said mixture having an average 
alkyl chain length of from about 12 to about 16 carbon atoms 
and an average degree of ethoxylation of from about 1 to 
about 6 moles of ethylene oxide. 
0041 Another suitable class of anionic Surface-active 
agents is the alkyl Sulfuric acid Salts. Important examples are 
the Salts of an organic Sulfuric acid reaction product of a 
hydrocarbon of the methane Series, including iso-, neo-, 
ineso-, and n-paraffins, having about 8 to about 24 carbon 
atoms, preferably about 12 to about 18 carbon atoms and a 
Sulfonating agent, e.g., SOs, HSO, oleum, obtained 
according to known Sulfonation methods, including bleach 
ing and hydrolysis. Preferred are alkali metal and ammo 
nium Sulfated Cass n-paraffins. 
0.042 Additional synthetic anionic surface-active agents 
include the olefin Sulfonates, the beta-alkyloxy alkane Sul 
fonates, and the reaction products of fatty acids esterified 
with isethionic acid and neutralized with Sodium hydroxide, 
as well as Succinamates. Specific examples of Succinamates 
include disodium N-octadecyl SulfoSuccinanrate, tetraso 
dium N-(1,2-dicarboxyethyl)-N-octadecylsulfosuccinamate; 
diamyl ester of Sodium SulfoSuccinic acid; dihexyl ester of 
Sodium SulfoSuccinic acid; dioctyl esters of Sodium Sulfos 
luccinic acid. 

0.043 Preferred anionic surface-active agents for use in 
the cosmetically acceptable composition of this invention 
include ammonium lauryl Sulfate, ammonium laureth Sul 
fate, trlethylamine lauryl Sulfate, triethylamine laureth Sul 
fate, triethanolamine lauryl Sulfate, triethanolamine laureth 
Sulfate, monoethanolamine lauryl Sulfate, monoethanola 
mine laureth Sulfate, diethanolamine lauryl Sulfate, dietha 
nolamine laureth Sulfate, lauric monoglyceride Sodium Sul 
fate, Sodium lauryl Sulfate, Sodium laureth Sulfate, 
potassium lauryl Sulfate, potassium laureth Sulfate, Sodium 
lauryl Sarcosinate, Sodium lauroyl Sarcosinate, lauryl Sar 
cosine, cocoyl Sarcosine, ammonium cocoyl Sulfate, ammo 
nium lauroyl Sulfate, Sodium cocoyl Sulfate, Sodium lauroyl 
Sulfate, potassium cocoyl Sulfate, potassium lauryl Sulfate, 
trlethanolamine lauryl Sulfate, triethanolamine lauryl Sul 
fate, monoethanolamine cocoyl Sulfate, monoethanolamine 
lauryl Sulfate, Sodium tridecyl benzene Sulfonate, and 
Sodium dodecyl benzene Sulfonate. 
0044 Amphoteric surface-active agents which may be 
used in the cosmetically acceptable composition of this 
invention include derivatives of aliphatic Secondary and 
tertiary amines, in which the aliphatic Substituent contains 
from about 8 to 18 carbon atoms and an anionic water 
Solubilizing group e.g., carboxy, Sulfonate, Sulfate, phos 
phate, or phosphonate. Representative examples include 
Sodium 3-dodecyl-aminopropionate, Sodium 3-dodecylami 
nopropane Sulfonate, Sodium lauryl Sarcosinate, N-alkyltau 
rines Such as the one prepared by reacting dodecylamine 
with sodium isethionate as described in U.S. Pat. No. 
2,658,072, N-higher alkyl aspartic acids as described in U.S. 
Pat. No. 2,438,091, and the products sold under the trade 
name MIRANOLTM as described in U.S. Pat. No. 2,528,378. 
Other Sarcosinates and Sarcosinate derivatives can be found 
in the CTFA Cosmetic Ingredient Handbook, Fifth Edition, 
1988, page 42 incorporated herein by reference. 
0.045 Quaternary ammonium compounds can also be 
used in the cosmetically acceptable composition of this 
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invention as long as they are compatible in the compositions 
of the invention, wherein the structure is provided in the 
CTFA Cosmetic Ingredient Handbook, Fifth Edition, 1988, 
page 40. Cationic Surface-active agents generally include, 
but are not limited to fatty quaternary ammonium com 
pounds containing from about 8 to about 18 carbon atoms. 
The anion of the quaternary ammonium compound can be a 
common ion Such as chloride, ethoSulfate, methoSulfate, 
acetate, bromide, lactate, nitrate, phosphate, or tosylate and 
mixtures thereof. The long chain alkyl groups can include 
additional or replaced carbon or hydrogen atoms or ether 
linkages. Other Substitutions on the quaternary nitrogen can 
be hydrogen, hydrogen, benzyl or Short chain alkyl or 
hydroxyalkyl groupS. Such as methyl, ethyl, hydroxymethyl 
or hydroxyethyl, hydroxypropyl or combinations thereof. 
0046 Examples of quaternary ammonium compounds 
include but are not limited to: Behentrimonium chloride, 
cocotrimonium chloride, cethethyldimonium bromide, dibe 
henyldimonium chloride, dihydrogenated tallow benzylmo 
nium chloride, disoyadimonium chloride, ditallowdimo 
nium chloride, hydroxycetyl hydroxyethyl dimonium 
chloride, hydroxyethyl behenamidopropyl dimonium chlo 
ride, hydroxyethyl cetyldimonium chloride, hydroxyethyl 
tallowdimonium chloride, myristalkonium chloride, PEG-2 
oleamonium chloride, PEG-5 Stearmonium chloride, PEG 
15 cocoyl quaternium 4, PEG-2 stearalkonium 4, lauryltri 
monium chloride; Quaternium-16, Quaternium-18, lau 
ralkonium chloride, olealkmonium chloride, 
cetylpyridinium chloride, Polyguatemium-5, Polyguater 
nium-6, Polyguaternium-7, Polyduatemium-10, Polyguater 
nium-22, Polyguaternium-37, Polyguaternium-39, 
Polyduaternium-47, cetyl trimonium chloride, dilauryldimo 
nium chloride, cetalkonium chloride, dicetyldimonium chlo 
ride, Soyatrimonium chloride, Stearyl octyl dimonium 
methoSulfate, and mixtures thereof. Other quaternary 
ammonium compounds are listed in the CTFA Cosmetic 
Ingredient Handbook, First Edition, on pages 41-42, incor 
porated herein by reference. 
0047 The cosmetically acceptable compositions may 
include di-long chain amines from about Co. to C, long 
chain fatty amines from about Co to C, and mixtures 
thereof. Specific examples include dipalmitylamine, laura 
midopropyldimethyl, Stearamidopropyl dimethylamine. The 
cosmetically acceptable compositions of this invention may 
also include fatty alcohols (typically monohydric alcohols), 
ethoxylated fatty alcohols, and di-tail phospholipids, which 
can be used to Stabilize emulsion or dispersion forms of the 
cosmetically acceptable compositions. They also provide a 
cosmetically acceptable Viscosity. Selection of the fatty 
alcohol is not critical, although those alcohols characterized 
as having fatty chains of Co to C, preferably C to C, 
which are Substantially Saturated alkanols will generally be 
employed. Examples include Stearyl alcohol, cetyl alcohol, 
cetoStearyl alcohol, myristyl alcohol, behenyl alcohol, 
arachidic alcohol, isoStearyl alcohol, and isocetyl alcohol. 
Cetyl alcohol is preferred and may be used alone or in 
combination with other fatty alcohols, preferably with 
Stearyl alcohol. When used the fatty alcohol is preferably 
included in the formulations of this invention at a concen 
tration within the range from about 1 to about 8 weight 
percent, more preferably about 2 to about 6 weight percent. 
The fatty alcohols may also be ethoxylated. Specific 
examples include cetereth-20, Steareth-20, Steareth-21, and 
mixtures thereof. Phospholipids Such as phosphatidylserine 



US 2005/0092970 A1 

and phosphatidylcholine, and mixtures thereof may also be 
included. When used, the fatty alcohol component is 
included in the formulations at a concentration of about 1 to 
about 10 weight percent, more preferably about 2 to about 
7 weight percent. 

0.048. Nonionic surface-active agents, which can be used 
in the cosmetically acceptable composition of this invention 
include those broadly defined as compounds produced by 
the condensation of alkylene oxide groups (hydrophilic in 
nature) with an organic hydrophobic compound, which may 
be aliphatic or alkyl aromatic in nature. Examples of pre 
ferred classes of nonionic Surface-active agents are: the long 
chain alkanolamides, the polyethylene oxide condensates of 
alkyl phenols, the condensation product of aliphatic alcohols 
having from about 8 to about 18 carbon atoms, in either 
Straight chain or branched chain configuration, with ethylene 
oxide; the long chain tertiary amine oxides, the long chain 
tertiary phosphine oxides, the long chain dialkyl Sulfoxides 
containing one short chain alkyl or hydroxy alkyl radical of 
from about 1 to about 3 carbon atoms; and the alkyl 
polysaccharide (APS) Surfactants Such as the alkyl polyg 
lycosides; the polyethylene glycol (PEG) glyceryl fatty 
eSterS. 

0049) Zwitterionic Surface-active agents such as betaines 
can also be useful in the cosmetically acceptable composi 
tion of this invention. Examples of betaines useful herein 
include the high alkyl betaines, Such as coco dimethyl 
carboxymethyl betaine, cocoamidopropyl betaine, cocobe 
taine, lauryl amidopropyl betaine, oleyl betaine, lauryl dim 
ethyl carboxymethyl betaine, lauryl dimethyl alphacarboxy 
ethyl betaine, cetyl dimethyl carboxymethyl betaine, lauryl 
bis-(2-hydroxyethyl) carboxymethyl betaine, stearyl bis-(2- 
hydroxypropyl) carboxymethyl betaine, oleyl dimethyl 
gamma-carboxypropyl betaine, and lauryl bis-(2-hydrox 
ypropyl)alpha-carboxyethyl betaine. The Sulfobetaines may 
be represented by coco dimethyl Sulfopropyl betaine, Stearyl 
dimethyl sulfopropyl betaine, lauryl dimethyl sulfoethyl 
betaine, lauryl bis-(2-hydroxyethyl)sulfopropyl betaine and 
the like, amidobetaines and amidoSulfobetaines, wherein the 
RCONH(CH-) radical is attached to the nitrogen atom of 
the betaine are also useful in this invention. 

0050. The anionic, cationic, nonionic, amphoteric or 
Zwitterionic Surface-active agents used in the cosmetically 
acceptable composition of this invention are typically used 
in an amount from about 0.1 to 50 percent by weight, 
preferably from about 0.5 to about 40 percent by weight, 
more preferably from about 1 to about 20 percent by weight. 
0051. The cosmetically acceptable composition of this 
invention may include humectants, which act as hygroscopic 
agents, increasing the amount of water absorbed, held and 
retained. Suitable humectants for the formulations of this 
invention include but are not limited to: acetamide MEA, 
ammonium lactate, chitosan and its derivatives, colloidal 
oatmeal, galactoarabinan, glucose glutamate, glerecyth-7, 
glygeryth-12, glycereth-26, glyceryth-31, glycerin, lacta 
mide MEA, lactamide DEA, lactic acid, methylgluceth-10, 
methyl gluceth-20, panthenol, propylene glycol, Sorbitol, 
polyethylene glycol, 1,3-butanediol, 1,2,6-hexanetriol, 
hydrogenated Starch hydrolysate, inositol, mannitol, PEG-5 
pentaerythritol ether, polyglyceryl Sorbitol, Xylitol, Sucrose, 
Sodium hyaluronate, Sodium PCA, and combinations 
thereof. Glycerin is a particularly preferred humectant. The 
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humectant is present in the composition at concentrations of 
from about 0.5 to about 40 percent by weight, preferably 
from about 0.5 to about 20 percent by weight and more 
preferably from about 0.5 to about 12 percent by weight. 
0052 The cosmetically acceptable composition of this 
invention may include petrolatum or mineral oil compo 
nents, which when selected will generally be USP or NF 
grade. The petrolatum may be white or yellow. The viscosity 
or consistency grade of petrolatum is not narrowly critical. 
Petrolatum can be partially replaced with mixtures of hydro 
carbon materials, which can be formulated to resemble 
petrolatum in appearance and consistency. For example, 
mixtures of petrolatum or mineral oil with different waxes 
and the like may be combined. Preferred waxes include 
bayberry wax, candelilla wax, ceresin, jojoba butter, lanolin 
wax, montan wax, OZokerite, polyglyceryl-3-beeswax, 
polyglyceryl-6-pentastearate, microcrystalline wax, paraffin 
wax, isoparaffin, Vaseline Solid paraffin, Squalene, oligomer 
olefins, beeswax, Synthetic candelilla wax, Synthetic car 
nauba, Sythetic beeswax and the like may be blended 
together. Alkylmethyl siloxanes with varying degrees of 
Substitution can be used to increase water retained by the 
skin. Siloxanes Such as Stearyl dimethicone, known as 2503 
Wax, C30-45 alkyl methicone, known as AMS-C30 wax, 
and Stearoxytrimethylsilane (and) Stearyl alcohol, known as 
580 Wax, each available from Dow Corning(R, Midland, 
Mich., USA. Additional alkyl and phenyl silicones may be 
employed to enhance moisturizing properties. Resins Such 
as dimethicone (and) trimethylSoiloxysilicate, known as 
Dow Corning(R) 593 or Cyclomethicone (and) Trimethylsi 
loxysilicate, known as Dow Corning(R 749 fluid, may be 
utilized to enhance film formation of Skin care products. 
When used, the petrolatum, wax or hydrocarbon or oil 
component is included in the formulations at a concentration 
of about 1 to about 20 weight percent, more preferably about 
1 to about 12 weight percent. When used, the Silicone resins 
can be included from about 0.1 to about 10.0 weight percent. 
0053 Emollients are defined as agents that help maintain 
the Soft, Smooth, and pliable appearance of Skin. Emollients 
function by their ability to remain on the skin Surface or in 
the Stratum corneum. The cosmetically acceptable compo 
Sition of this invention may include fatty ester emollients, 
which are listed in the International Cosmetic Ingredient 
Dictionary, Eighth Edition, 2000, p. 1768 to 1773. Specific 
examples of Suitable fatty esters for use in the formulation 
of this invention include isopropyl myristate, isopropyl 
palmitate, caprylic/capric triglycerides, cetyl lactate, cetyl 
palmitate, hydrogenated castor oil, glyceryl esters, hydrox 
ycetyl isoStearate, hydroxy cetyl phosphate, isopropyl isos 
tearate, isoStearyl isoStearate, diisopropyl Sebacate, PPG-5- 
Ceteth-20, 2-ethylhexyl isomonoate, 2-ethylhexyl Stearate, 
C. to Cs fatty alcohol lactate, isopropyllanolate, 2-ethyl 
hexyl Salicylate, and mixtures thereof. The presently pre 
ferred fatty esters are isopropyl myristate, isopropyl palmi 
tate, PPG-5-Ceteth-20, and caprylic/capric triglycerides. 
When used the fatty ester emollient is preferably included in 
the formulations of this invention at a concentration of about 
1 to about 8 weight percent, more preferably about 2 to about 
5 weight percent. 

0054 The compositions of this invention may also 
include silicone compounds. Preferably, the viscosity of the 
Silicone component at a temperature of 25 C. is from about 
0.5 to about 12,500 cps. Examples of Suitable materials are 
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dimethylpolysiloxane, diethylpolysiloxane, dimethylpolysi 
loxane-diphenylpolysiloxane, cyclomethicone, trimeth 
ylpolysiloxane, diphenylpolysiloxane, and mixtures thereof. 
Dimethicone, a dimethylpolysiloxane endblocked with tri 
methyl units, is one preferred example. Dimethicone having 
a viscosity between 50 and 1,000 cps is particularly pre 
ferred. When used, the silicone oils are preferably included 
in the formulations of this invention at a concentration of 0.1 
to 5 weight percent, more preferably 1 to 2 weight percent. 

0.055 The cosmetically acceptable compositions of this 
invention may include Volatile and non-volatile Silicone oils 
or fluids. The Silicone compounds can be either linear or 
cyclic polydimethylsiloxanes with a Viscosity from about 
0.5 to about 100 centistokes. The most preferred linear 
polydimethylsiloxane compounds have a range from about 
0.5 to about 50 centistokes. One example of a linear, low 
molecular weight, Volatile polydimethylsiloxane is octam 
ethyltrisiloxane, available under the tradename Dow Corn 
ing(R) 200 fluid having a viscosity of about 1 centistoke. 
When used, the silicone oils are preferably included in the 
formulations of this invention at a concentration of 0.1 to 30 
weight percent, more preferably 1 to 20 weight percent. 

0056. The cosmetically acceptable compositions of this 
invention may include Volatile, cyclic, low molecular weight 
polydimethylsiloxanes (cyclomethicones). The preferred 
cyclic volatile Siloxanes can be polydimethyl cycloSiloxanes 
having an average repeat unit of 4 to 6, and a Viscosity from 
about 2.0 to about 7.0 centistokes, and mixtures thereof. 
Preferred cyclomethicones are available from Dow Corning, 
Midland, Mich., USA under the tradenames Dow Corning(R) 
244 fluid, Dow Corning(R 245 fluid, Dow Corning(R 246, 
Dow Corning(R) 344 fluid and Dow Corning(R345 fluid, and 
Silicone SF-1173 and Silicone SF-1202 from General Elec 
tric, Waterford, N.Y., USA. When used, the silicone oils are 
preferably included in the formulations of this invention at 
a concentration of 0.1 to 30 weight percent, more preferably 
1 to 20 weight percent. 

0057 Silicone surfactants or emulsifiers with polyoxy 
ethylene or polyoxypropylene Side chains may also be used 
in compositions of the current invention. Preferred examples 
include dimethicone copolyols, Dow Corning(R 3225C and 
5225C Formulation Aids, available from Dow Corning, 
Midland, Mich., USA and Silicone SF-1528, available from 
General Electric, Waterford, N.Y., USA. The side chains 
may also include alkyl groupS Such as lauryl or cetyl. 
Preferred are lauryl methicone copolyol, known as Dow 
Corning(R 5200 Formulation Aid, and cetyl dimethicone 
copolyol, known as Abil EM-90, available from Gold 
Schmidt Chemical Corporation, Hopewell, Va. Also pre 
ferred is lauryl dimethicone, known as Belsil LDM 3107 VP, 
available from Wacker-Chemie, Munchen, GER. When 
used, the Silicone Surfactants are preferably included in the 
formulations of this invention at a concentration of 0.1 to 30 
weight percent, more preferably 1 to 15 weight percent. 

0.058 Amine functional silicones and emulsions may be 
utilized in the present invention. Preferred examples include 
Dow Corning(R 8220, Dow Corning(R 939, Dow Corning® 
949, Dow Corning(R) 2-8194, all available from Dow Corn 
ing, Midland, Mich., USA. Also preferred is Silicone SM 
253 available from General Electric, Waterford, N.Y., USA. 
When used, the amine functional Silicones are preferably 
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included in the formulations of this invention at a concen 
tration of 0.1 to 5 weight percent, more preferably 0.1 to 2.0 
weight percent. 
0059. The cosmetically acceptable compositions of this 
invention may include volatile hydrocarbon oils. The vola 
tile hydrocarbon comprises from about C to C atoms. A 
preferred volatile hydrocarbon is an aliphatic hydrocarbon 
having a chain length from about C to C carbon atoms. An 
example of Such compound includes isohexadecane, under 
the tradename Permethyl 101A, available from Presperse, 
South Plainfield, N.J., USA. Another example of a preferred 
Volatile hydrocarbon is C to C isoparaffin, under the 
tradename Isopar M, available from Exxon, Baytown, Tex., 
USA. When used, the volatile hydrocarbons are preferably 
included in the formulations of this invention at a concen 
tration of 0.1 to 30 weight percent, more preferably 1 to 20 
weight percent. 
0060. The cosmetically acceptable compositions of this 
invention may include cationic and ampholytic conditioning 
polymers. Examples of Such include, but are not limited to 
those listed by the International Cosmetic Ingredient Dic 
tionary published by the Cosmetic, Toiletry, and Fragrance 
Association (CTFA), 1101 17" Street, N.W., Suite 300, 
Washington, D.C. 20036. General examples include quater 
nary derivatives of cellulose ethers, quaternary derivatives 
of guar, homopolymers and copolymers of DADMAC, 
homopolymers and copolymers of MAPTAC and quaternary 
derivatives of Starches. Specific examples, using the CTFA 
designation, include, but are not limited to Polyguatemium 
10, Guar hydroxypropyltrimonium chloride, Starch hydrox 
ypropyltrimonium chloride, Polyduatemium-4, Polyguate 
mium-5, Polyguatemium-6, Polyguatemium-7, 
Polyguatemium-14, Polyguaternium-15, Polyguaternium 
22, Polyguaternium-24, Polyduaternium-28, Polyguater 
nium-32, Polyguaternium-33, Polyguaternium-36, 
Polyduaternium-37, Polyguaternium-39, Polyguaternium 
45, Polyguaternium-47 and polymethacrylamidopropyltri 
monium chloride, and mixtures thereof. When used, the 
conditioning polymers are preferably included in the cos 
metically acceptable composition of this invention at a 
concentration of from 0.1 to 10 weight percent, preferably 
from 0.2 to 6 weight percent and most preferably from 0.2 
to 5 weight percent. 
0061 The cosmetically acceptable composition of this 
invention may include one or more rheological modifiers. 
The rheological modifiers which can be used in this inven 
tion include, but are not limited to high molecular weight 
crosslinked homopolymers of acrylic acid, and Acrylates/ 
C10-30 Alkyl Acrylate Crosspolymer, such as the Car 
bopolE) and Pemulence series, both available from B.F. 
Goodrich, Akron, Ohio, USA, anionic acrylate polymers 
Such as Salcare(FAST and cationic acrylate polymerS Such 
as Salcare(R) SC96, available from Ciba Specialties, High 
Point, N.C., USA; acrylamidopropylttrimonium chloride/ 
acrylamide, hydroxyethyl methacrylate polymers, Steareth 
10 Allyl Ether/Acrylate Copolymer; Acrylates/Beheneth-25 
Metacrylate Copolymer, known as Aculyn(R) 28, available 
from International Specialties, Wayne, N.J., USA; glyceryl 
polymethacrylate, Acrylates/Steareth-20 Methacrylate 
Copolymer; bentonite, gums Such as alginates, carageenans, 
gum acacia, gum arabic, gum ghatti, gum karaya, gum 
tragacanth, guar gum, guar hydroxypropyltrimonium chlo 
ride, Xanthan gum or gellan gum, cellulose derivatives Such 
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as Sodium carboxymethyl cellulose, hydroxyethyl cellulose, 
hydroxymethyl carboxyethyl cellulose, hydroxymethyl car 
boxypropyl cellulose, ethyl cellulose, Sulfated cellulose, 
hydroxypropyl cellulose, methyl cellulose, hydroxypropyl 
methyl cellulose, microcrystalline cellulose; agar, pectin; 
gelatin; Starch and its derivatives, chitosan and its deriva 
tives Such as hydroxyethyl chitosan, polyvinyl alcohol, 
PVM/MA copolymer, PVM/MA decadiene crosspolymer, 
poly(ethylene oxide) based thickeners, Sodium carbomer, 
and mixtures thereof. When used, the rheology modifiers are 
preferably included in the cosmetically acceptable compo 
sition of this invention at a concentration of from 0.01 to 12 
weight percent, preferably from 0.05 to 10 weight percent 
and most preferably from 0.1 to 6 weight percent. 

0062) The cosmetically acceptable composition of this 
invention may include one or more antioxidants, which 
include, but are not limited to ascorbic acid, BHT, BHA, 
erythorbic acid, bisulfite, thioglycolate, tocopherol, Sodium 
metabisulfite, Vitamin E acetate, and ascorbyl palmitate. The 
antioxidants will be present at from 0.01 to 5 weight percent, 
preferably 0.1 to 3 weight percent and most preferably from 
0.2 to 2 weight percent of the cosmetically acceptable 
composition. 

0.063. The cosmetically acceptable composition of this 
invention may include one or more Sunscreen active agents. 
Examples of SunScreen active agents include, but are not 
limited to octyl methoxycinnamate (ethylhexyl p-methoxy 
cinnamate), octyl Salicylate oxybenzone (benzophenone-3), 
benzophenone-4, menthyl anthranilate, dioxybenzone, ami 
nobenzoic acid, amyl dimethyl PABA, diethanolamine 
p-methoxy cinnamate, ethyl 4-bis (hydroxypropyl) ami 
nobenzoate, 2-ethylhexy 1-2-cyano-3,3-diphenylacrylate, 
homomenthyl Salicylate, glyceryl aminobenzoate, dihy 
droxyacetone, octyl dimethyl PABA, 2-phenylbenzimida 
Zole-5-Sulfonic acid, triethanolamine Salicylate, Zinc oxide, 
and titanium oxide, and mixtures thereof. The amount of 
Sunscreen used in the cosmetically acceptable composition 
of this invention will vary depending on the specific UV 
absorption wavelength(s) of the specific Sunscreen active(s) 
used and can be from 0.1 to 10 percent by weight, from 2 to 
8 percent by weight. 

0064. The cosmetically acceptable composition of this 
invention may include one or more preservatives. Example 
of preservatives, which may be used include, but are not 
limited to 1,2-dibromo-2,4-dicyanobutane (Methyldibromo 
Glutaronitrile, known as MERGUARD08), Ondeo Nalco 
Company, Naperville, Ill., USA), benzyl alcohol, imidazo 
lidinyl urea, 1,3-bis (hydroxymethyl)-5,5-dimethyl-2,3-imi 
dazolidinedione (e.g., DMDM Hydantoin, known as GLY 
DANT(R), Lonza, Fairlawn, N.J., USA.), 
methylchloroisothiazolinone and methylisothiazolinone 
(e.g., Kathon(R), Rohm & Haas Co., Philadelphia, Pa., USA), 
methyl paraben, propyl paraben, phenoxyethanol, and 
Sodium benzoate, and mixtures thereof. 

0065. The cosmetically acceptable composition of this 
invention may include any other ingredient normally used in 
cosmetics. Examples of Such ingredients include, but are not 
limited to buffering agents, fragrance ingredients, chelating 
agents, color additives or dyestuffs which can Serve to color 
the composition itself or keratin, Sequestering agents, Soft 
eners, foam Synergistic agents, foam Stabilizers, Sun filters 
and peptizing agents. 
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0066. The surface of pigments, such titanium dioxide, 
Zinc oxide, talc, calcium carbonate or kaolin, can be treated 
with the unsaturated quaternary ammonium compounds 
described herein and then used in the cosmetically accept 
able composition of this invention. The treated pigments are 
then more effective as Sunscreen actives and for use in color 
cosmetics Such as make up and mascara. 
0067. The cosmetically acceptable composition of this 
invention can be presented in various forms. Examples of 
Such forms include, but are not limited a Solution, liquid, 
cream, emulsion, dispersion, gel, thickening lotion. 
0068 The cosmetically acceptable composition of this 
invention may contain water and also any cosmetically 
acceptable Solvent. Examples of acceptable Solvents 
include, but are not limited to monoalcohols, Such as 
alkanols having 1 to 8 carbon atoms (like ethanol, isopro 
panol, benzyl alcohol and phenylethyl alcohol) polyalco 
hols, Such as alkylene glycols (like glycerine, ethylene 
glycol and propylene glycol) and glycol ethers, Such as 
mono-, di- and tri-ethylene glycol monoalkyl ethers, for 
example ethylene glycol monomethyl ether and diethylene 
glycol monomethyl ether, used singly or in a mixture. These 
Solvents can be present in proportions of up to as much as 
70 percent by weight, for example from 0.1 to 70 percent by 
weight, relative to the weight of the total composition. 
0069. The cosmetically acceptable composition of this 
invention can also be packaged as an aeroSol, in which case 
it can be applied either in the form of an aerosol spray or in 
the form of an aerosol foam. AS the propellant gas for these 
aeroSols, it is possible to use, in particular, dimethyl ether, 
carbon dioxide, nitrogen, nitrous oxide, air and volatile 
hydrocarbons, Such as butane, isobutane, and propane. 
0070 The cosmetically acceptable composition of this 
invention also can contain electrolytes, Such as aluminum 
chlorohydrate, alkali metal Salts, e.g., Sodium, potassium or 
lithium Salts, these Salts preferably being halides, Such as the 
chloride or bromide, and the Sulfate, or Salts with organic 
acids, Such as the acetates or lactates, and also alkaline earth 
metal Salts, preferably the carbonates, Silicates, nitrates, 
acetates, gluconates, pantothenates and lactates of calcium, 
magnesium and Strontium. 
0071. In a preferred aspect, the cosmetically acceptable 
composition of this invention is Selected from products for 
treating hair, including shampoos, Sunscreens, conditioners, 
permanent waves, hair relaxers, hair bleaches, hair detan 
gling lotion, Styling gel, Styling glazes, Spray foams, Styling 
creams, Styling waxes, Styling lotions, mousses, Spray gels, 
pomades, hair coloring preparations, temporary and perma 
nent hair colors, color conditioners, hair lighteners, coloring 
and non-coloring hair rinses, hair tints, hair wave Sets, 
permanent waves, curling, hair Straighteners, hair grooming 
aids, hair tonics, hair dressings and oxidative products, 
Spritzes, Styling waxes and balms. 
0072. In another preferred aspect, the cosmetically 
acceptable composition is Selected from compositions for 
treating skin including leave-on or rinse-off skin care prod 
ucts Such as lotions, hand and body creams, liquid Soaps, bar 
Soaps, bath oil bars, facial cleanser, aftershaves, shaving gels 
or shaving creams, mascara, eye gel, eye lotion, body 
washes, deodorants, antiperspirants, SunScreens, Suntan 
lotions, after Sun gels, bubble baths, hand or mechanical 
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dishwashing compositions, and the like. In addition to the 
polymer, skin care compositions may include components 
conventionally used in skin care formulations. Such com 
ponents include for example; (a) humectants, (b) petrolatum 
or mineral oil, (c) fatty alcohols, (d) fatty ester emollients, 
(e) Silicone oils or fluids, and (f) preservatives. These 
components must in general be Safe for application to the 
human skin and must be compatible with the other compo 
nents of the formulation. Selection of these components is 
generally within the Skill of the art. The skin care compo 
Sitions may also contain other conventional additives 
employed in cosmetic skin care formulations. Such additives 
include aesthetic enhancers, fragrance oils, dyes and medi 
caments Such as menthol and the like. 

0073. The skin care compositions of this invention may 
be prepared as either oil-in-water, water-in-oil emulsions, 
triple emulsions, or dispersions. 

0.074 Preferred oil-in-water emulsions are prepared by 
first forming an aqueous mixture of the water-Soluble com 
ponents, e.g. unsaturated quaternary ammonium com 
pounds, the humectant, water-Soluble preservatives, fol 
lowed by adding water-insoluble components. The water 
insoluble components include the emulsifier, water 
insoluble preservatives, petrolatum or mineral oil 
component, fatty alcohol component, fatty ester emollient, 
and Silicone oil component. The input of mixing energy will 
be high and will be maintained for a time sufficient to form 
a water-in-oil emulsion having a Smooth appearance (indi 
cating the presence of relatively Small micelles in the 
emulsion). Preferred dispersions are generally prepared by 
forming an aqueous mixture of the water-Soluble compo 
nents, followed by addition of thickener with suspension 
power for water-insoluble materials. 
0075 Compositions for treating hair include bath prepa 
rations Such as bubble baths, Soaps, and oils, Shampoos, 
conditioners, hair bleaches, hair coloring preparations, tem 
porary and permanent hair colors, color conditioners, hair 
lighteners, coloring and non-coloring hair rinses, hair tints, 
hair wave Sets, permanent waves, curling, hair Straighteners, 
hair grooming aids, hair tonics, hair dressings and oxidative 
products. The dispersion polymers may also be utilized in 
Styling type leave-in products Such as gels, mousses, 
Spritzes, Styling creams, Styling waxes, pomades, balms, and 
the like, either alone or in combination with other polymers 
or Structuring agents in order to provide control and hair 
manageability with a clean, natural, non-Sticky feel. 
0.076 Hair care compositions of this invention give slip 
pery feel and that can be easily rinsed from the hair due to 
the presence of the dispersion polymer, Volatile Silicones, 
other polymers, Surfactants or other compounds that may 
alter the deposition of materials upon the hair. 

0077. In the case of cleansing formulations such as a 
Shampoo for Washing the hair, or a liquid hand Soap, or 
shower gel for Washing the skin, the compositions contain 
anionic, cationic, nonionic, Zwitterionic or amphoteric Sur 
face-active agents typically in an amount from about 3 to 
about 50 percent by weight, preferably from about 3 to about 
20 percent, and their pH is general in the range from about 
3 to about 10. 

0078 Preferred shampoos of this invention contain com 
binations of anionic Surfactants with Zwitterionic Surfactants 
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and/or amphoteric Surfactants. Especially preferred sham 
poos contain from about 0 to about 16 percent active of alkyl 
sulfates, from 0 to about 50 weight percent of ethoxylated 
alkyl sulfates, and from 0 to about 50 weight percent of 
optional Surface-active agents Selected from the nonionic, 
amphoteric, and Zwitterionic Surface-active agents, with at 
least 5 weight percent of either alkyl Sulfate, ethoxylated 
alkyl Sulfate, or a mixture thereof, and a total Surfactant level 
of from about 10 weight to about 25 percent. 

0079 The shampoo for washing hair also can contain 
other conditioning additives Such as Silicones and condition 
ing polymers typically used in Shampoos. U.S. Pat. No. 
5,573,709 provides a list of non-volatile silicone condition 
ing agents that can be used in Shampoos. The conditioning 
polymers for use with the present invention are listed in the 
Cosmetic, Toiletries and Fragrance Associations (CTFA) 
dictionary. Specific examples include the Polyguatemiums 
(example Polyguatemium-1 to Polyguaternium-50), Guar 
Hydroxypropyl Trimonium Chloride, Starch Hydroxypropyl 
Trimonium Chloride and Polymethacrylamidopropyl Trimo 
nium Chloride. 

0080. Other preferred embodiments consist of use in the 
form of a rinsing lotion to be applied mainly before or after 
Shampooing. These lotions typically are acqueous or aque 
ous-alcoholic Solutions, emulsions, thickened lotions or 
gels. If the compositions are presented in the form of an 
emulsion, they can be nonionic, anionic or cationic. The 
nonionic emulsions consist mainly of a mixture of oil and/or 
a fatty alcohol with a polyoxyethyleneated alcohol, Such as 
polyoxyethyleneated Stearyl or cetyl/Stearyl alcohol, and 
cationic Surface-active agents can be added to these com 
positions. The anionic emulsions are formed essentially 
from Soap. 

0081. If the compositions are presented in the form of a 
thickened lotion or a gel, they contain thickeners in the 
presence or absence of a Solvent. The thickeners which can 
be used are especially resins, acrylic acid thickeners avail 
able from B.F. Goodrich, Xanthan gums, Sodium alginates, 
gum arabic, cellulose derivatives and poly(ethylene oxide) 
based thickeners, and it is also possible to achieve thicken 
ing by means of a mixture of polyethylene glycol Stearate or 
distearate or by means of a mixture of a phosphoric acid 
ester and an amide. The concentration of thickener is gen 
erally 0.05 to 15 percent by weight. If the compositions are 
presented in the form of a styling lotion, Shaping lotion, or 
Setting lotion, they generally comprise, in aqueous, alcoholic 
or aqueous-alcoholic Solution, the ampholyte polymers 
defined above. 

0082 In the case of hair fixatives, the composition may 
also contain one or more additional hair fixative polymers. 
When present, the additional hair fixative polymers are 
present in a total amount of from about 0.25 to about 10 
percent by weight. The additional hair fixative resin can be 
Selected from the following group as long as it is compatible 
with a given dispersion polymer: acrylamide copolymer, 
acrylamide/sodium acrylate copolymer, acrylate/ammonium 
methacrylate copolymer, an acrylate copolymer, an acrylic/ 
acrylate copolymer, adipic acid/dimethylaminohydroxypro 
pyl diethylenetriamine copolymer, adipic acid/epoxypropyl 
diethylenetriamine copolymer, allyl Stearate/VA copolymer, 
aminoethylacrylate phosphate/acrylate copolymer, an 
ammonium acrylate copolymer, an ammonium Vinyl 
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acetate/acrylate copolymer, an AMP acrylate/diacetone acry 
lamide copolymer, an AMPD acrylate/diacetoneacrylamide 
copolymer, butyl ester of ethylene/maleic anhydride copoly 
mer, butyl ester of PVM/MA copolymer, calcium/sodium 
PVM/MA copolymer, corn starch/acrylamide/sodium acry 
late copolymer, diethylene glycolamine/epichlorohydrin/ 
piperazine-copolymer, dodecanedioic acid/cetearyl alcohol/ 
glycol copolymer, ethyl ester of PVM/MA copolymer, 
isopropyl ester of PVM/MA copolymer, karaya gum, a 
methacryloyl ethyl betaine/methacrylate copolymer, an 
octylacrylamide/acrylate/butylaminoethyl methacrylate 
copolymer, an octylacrylamide/acrylate copolymer, phthalic 
anhydride/glycerin/glycidyl decanoate copolymer, a 
phthalic/trimellitic/glycol copolymer, polyacrylamide, poly 
acrylamidomethylpropane Sulfonic acid, polybutylene 
terephthalate, polyethylacrylate, polyethylene, polyguate 
mium-1, polyguatemium-2, polyguatemium-4, polyguate 
mium-5, polyguatemium-6, polyguatemium-7, polyguate 
mium-8, polyguatemium-9, polyguatemium-10, 
polyguatemium-11, polyguatemium-12, polyguatemium-13, 
polyguatemium-14, polyguatemium-15, polyguatemium-39, 
polyguatemium-47, polyvinyl acetate, polyvinyl butyral, 
polyvinyl imidazolinium acetate, polyvinyl methyl ether, 
PVM/MA copolymer, PVP, PVP/dimethylaminoethyl 
methacrylate copolymer, PVP/eicosene copolymer, PVP/ 
ethyl methacrylate/methacrylic acid copolymer, PVP/hexa 
decene copolymer, PVP/VA copolymer, PVP/vinyl acetate/ 
itaconic acid copolymer, shellac, Sodium acrylates 
copolymer, Sodium acrylateS/Acrylnitrogens copolymer, 
Sodium acrylate/vinyl alcohol copolymer, Sodium carrag 
eenan, Starch diethylaminoethyl ether, Stearylvinyl ether/ 
maleic anhydride copolymer, Sucrose benzoate/Sucrose 
acetate isobutyrate/butyl benzyl phthalate copolymer, 
Sucrose benzoate/Sucrose acetate isobutyrate/butyl benzyl 
phthalate/methyl methacrylate copolymer, Sucrose benzoate/ 
Sucrose acetate isobutyrate copolymer, a vinyl acetate/cro 
tonate copolymer, Vinyl acetate/crotonic acid copolymer, 
Vinyl acetate/crotonic acid/methacryloxybenzophenone-1 
copolymer, Vinyl acetate/crotonic acid/vinyl neodecanoate 
copolymer, and mixtures thereof. Synthetic polymers used 
for creating styling aids are described in “The History of 
Polymers in Haircare,” Cosmetics and Toiletries, 103 
(1988), incorporated herein by reference. Other synthetic 
polymers that may be used with the present invention can be 
referenced in the CTFA Dictionary, Fifth Edition, 2000, 
incorporated herein by reference. 

0083) If the compositions of the instant invention are 
intended for use in the dyeing of keratin fibers, and in 
particular human hair, they generally contain at least one 
oxidation dyestuff precursor and/or one direct dyestuff, in 
addition to the unsaturated quaternary ammonium com 
pounds. They also can contain any other adjuvant normally 
used in this type of composition. 

0084. The pH of the dyeing compositions is generally 7 
to 11 and can be adjusted to the desired value by adding an 
alkalizing agent. 

0085. The compositions according to this invention also 
can be used for waving or Straightening the hair. In this case, 
the composition generally contains, in addition to these 
unsaturated quaternary ammonium compounds, one or more 
reducing agents and, if appropriate, other adjuvants nor 
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mally used in this type of composition; Such compositions 
are intended for use conjointly with a neutralizing compo 
Sition. 

0086 As discussed above, the novel polyaminoamides 
containing 1,3-diimine groups of this invention are also 
useful as ultraViolet light absorber agents for Stabilizing a 
wide variety of materials including, for example, various 
polymers (both crosslinked and thermoplastic), photo 
graphic materials and dye Solutions for textile materials, as 
well as in ultraViolet light Screening agents. The polyami 
noamides containing 1,3-diimine groups can be incorporated 
into Such material in any one of a variety of conventional 
manners, including for example, physical mixing or blend 
ing, optionally, with chemical bonding to the material (typi 
cally to a polymer), as a component in a light Stabilizing 
composition Such as a coating or Solution, or as a component 
in a UV Screening composition. 

0087. The polyaminoamides containing 1,3-diimine 
groups of this invention can be employed to Stabilize poly 
meric materials as well as a variety of naturally occurring 
and Synthetic organic materials which are Subject to degra 
dation by ultraviolet radiation by incorporation of the 
polyaminoamides containing 1,3-diimine groups into the 
polymeric materials, either chemically or physically. 

0088 Representative polymers which may be stabilized 
include, but are not limited to polyolefins, polyesters, poly 
ethers, polyketones, polyamides, natural and Synthetic rub 
bers, polyurethanes, polystyrenes, high-impact polySty 
renes, polyacrylates, polymethacrylates, polyacetals, 
polyacrylonitriles; polybutadienes; polystyrenes; ABS; SAN 
(styrene acrylonitrile); ASA (acrylate styrene acrylonitrile); 
cellulosic acetate butyrate; cellulosic polymers, polyimides, 
polyamideimides, polyetherimides, polyphenylsulfides, 
PPO; polysulfones; polyethersulfones; polyvinylchlorides; 
polycarbonates, polyketones, aliphatic polyketones, thermo 
plastic TPOS, aminoresin crosslinked polyacrylates and 
polyesters, polyisocyanate crosslinked polyesters and poly 
acrylates, phenol/formaldehyde, urea/formaldehyde, and 
melamine/formaldehyde resins, drying and non-drying 
alkyd resins, alkyd resins, polyester resins, acrylate resins 
croSS-linked with melamine resins, urea resins, isocyanates, 
isocyanurates, carbamates, and epoxy resins, croSS-linked 
epoxy resins derived from aliphatic, cycloaliphatic, hetero 
cyclic and aromatic glycidyl compounds which are croSS 
linked with anhydrides or amines, polysiloxanes, Michael 
addition polymers of amines or blocked amines with acti 
Vated unsaturated and methylene compounds, ketimines 
with activated unsaturated and methylene compounds, 
polyketimines in combination with unsaturated acrylic poly 
acetoacetate resins, and polyketimines in combination with 
unsaturated acrylic resins, radiation curable compositions, 
and epoxymelamine resins. 

0089. The novel polyaminoamides containing 1,3-di 
imine groups of this invention may be used in widely 
varying amounts in Such applications depending upon Such 
things as the material to be Stabilized and the particular 
application. However, when employed as a Stabilizing addi 
tive for materials. Such as organic polymers, the polyami 
noamide UV absorbers of the present invention are typically 
employed in amounts from about 0.01 to about 20% by 
weight, preferably from about 0.1 to about 10% by weight, 
and most preferably from about 0.1 to about 5% by weight, 
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based on the weight of the material to be stabilized. In 
Screening applications Such as Sunscreening compositions, 
the polyaminoamide UV absorbers are utilized in the same 
relative amounts but based on the total weight of the 
Screening agent. 
0090 The polyaminoamides containing 1,3-diimine 
groups can also be added to the polymers to be Stabilized in 
the form of a masterbatch which comprises these com 
pounds, for example, in a concentration of from about 2.5 to 
about 25%, preferably from about 5 to about 20% by weight 
of the polymer. 
0.091 The polyaminoamides containing 1,3-diimine 
groups can be incorporated into the polymeric material by 
any number of methods, including those conventionally 
employed in the art, including by, for example: a) as an 
emulsion or dispersion (for example to lattices or emulsion 
polymers); (b) as a dry mix during mixing of additional 
components or polymer mixtures; (c) by direct addition to 
the processing equipment (for example extruders, internal 
mixers, etc.); or (d) as a Solution or melt. The incorporation 
can expediently be made before or during Shaping, for 
example by mixing the pulverulent components or by adding 
the stabilizer to the melt or solution of the polymer, or by 
applying the dissolved or dispersed compounds to the poly 
mer, with or without Subsequent evaporation of the Solvent. 
0092. The polymers incorporating the polyaminoamide 
containing 1,3-diimine groups of this invention can be 
incorporated into articles of manufacture by any method 
conventional in the art including molding, extrusion, and the 
like. 

0093. The polyaminoamides containing 1,3-diimine 
groups of this invention are also Suitable for the photochemi 
cal Stabilization of undyed, dyed or printed fiber materials 
including, Silk, leather, wool, polypropylene, polyester, 
polyethylene, polyolefins, polyamide or polyurethanes and 
especially cellulose-containing fiber materials of all kinds. 
Examples of Such fiber materials are the natural cellulose 
fibers, Such as cotton, linen, jute and hemp and also viscose 
Staple fiber and regenerated cellulose. The polyamides are 
also suitable for the photochemical stabilization of 
hydroxyl-containing fibers in blend fabrics, for example 
blends of cotton with polyester fibers or polyamide fibers. A 
further preferred area of application relates to the blocking 
or reduction of the UV radiation which passes through the 
above-mentioned textile materials (UV cutting) and the 
heightened Sun protection which Such textile materials offer 
to the human skin. An additional preferred area includes 
automotive applications Such as Seatbelts, headliners, car 
peting, and upholstery. 
0094. The polyaminoamide containing 1,3-diimine 
groups is applied to the textile fiber material by any of the 
customary dyeing methods, typically in an amount of 0.01 to 
5 percent by weight, based on the weight of the fiber 
material. 

0.095 The polyaminoamide containing 1,3-diimine 
groups can be applied to the fiber material in various ways 
and fixed on the fiber, especially in the form of aqueous 
dispersions or printing pastes. 

0096) The textile fiber materials finished with the 
polyaminoamide containing 1,3-diimine groups of this 
invention possess improved protection against photochemi 
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cal breakdown of the fiber and yellowing phenomena and, in 
the case of dyed fibre material, are of enhanced light 
fastneSS. Particular emphasis should be drawn to the greatly 
improved photoprotective effect of the treated textile fiber 
material and, in particular, the good protective effect with 
respect to short-wave UV-B rays. This is manifested by the 
fact that the textile fiber material finished with the polyami 
noamide containing 1,3-diimine groupS has, relative to 
untreated fabric, a greatly increased Sun protection factor 
(SPF). 
0097. The Sun protection factor is defined as the quotient 
of the dose of UV radiation which damages protected skin 
to that which damages unprotected Skin. Accordingly, a Sun 
protection factor is also a measure of the extent to which 
untreated fiber materials and fiber materials treated with the 
polyaminoamide containing 1,3-diimine groups are perme 
able to UV radiation. The determination of the Sun protec 
tion factor of textile fiber materials is explained, for 
example, in WO94/04515 or in J. Soc. Cosmet. Chem. 40, 
127-133 (1989) and can be carried out analogously thereto. 
0098. The polyaminoamide containing 1,3-diimine 
groups of this invention can be used in coating compositions 
and can be applied to any desired Substrate, for example to 
metal, wood, plastic, fiberglass or ceramic materials. The 
coating compositions can be pigmented mono-coats or 
multi-layer (primer/basecoat/clearcoat) Systems typical of 
automotive finishes. 

0099. The coating compositions can be applied to the 
Substrates by the customary methods, for example by brush 
ing, Spraying, pouring, dipping or electrophoresis, See also 
Ullmann's Encyclopedia of Industrial Chemistry, 5th Edi 
tion, Vol. Al 8, pp. 491-500. 
0100. The polyaminoamide containing 1,3-diimine 
groups may also be applied topically by polishing a Surface 
with a composition comprising the polyaminoamide con 
taining 1,3-diimine groups and an inert carrier Such as 
Solvent, Silicone oil in water emulsions, or automotive paint 
wax, e.g. Carnauba wax. These topical treatment composi 
tions may be used to Stabilize coating films, fabrics, leather, 
Vinyl and other plastics and wood. 
0101 Mixtures comprising polyaminoamides containing 
1,3-diimine groups of this invention can also be used as 
Stabilizers for film-forming binders for coatings, for 
example for paints as disclosed in, for example, U.S. Pat. 
Nos. 4,619,956, 4,740,542, 4,826,978, 4,962,142, 5,106, 
891, 5,198.498, 5,298,067, 5,322,868, 5,354,794, 5,369,140, 
5,420,204, 5,461,151 and 5,476,937, EP-0434608 and EP 
A-0444323), particularly coatings and paints for the auto 
mobile industry. 
0102) Such film forming compositions typically comprise 
about 0.01 to about 20 percent by weight of the polyami 
noamide containing 1,3-diimine groups of this invention. 

0103) The polyaminoamides containing 1,3-diimine 
groups of this invention can also be used for photosensitive 
materials of all kinds. For example, they can be employed 
for color paper, color reversal paper, direct-positive color 
material, color negative film, color positive film, color 
reversal film and other materials. They are preferably used, 
inter alia, for photosensitive color material which comprises 
a reversal Substrate or which forms positives. 
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0104. The polyaminoamides containing 1,3-diimine 
groups can be combined with other UV absorbers, especially 
those which are dispersible in aqueous gelatin, for example 
with hydroxyphenylbenzotriazoles (cf. for example U.S. 
Pat. Nos. 4.853,471, 4,973,702, 4,921,966 and 4,973,701), 
benzophenones, bisbenzophenones as described in U.S. Pat. 
No. 6,537,670, OXanilides, cyanoacrylates, Salicylates, or 
acrylonitriles or thiazolines. In this context it is advanta 
geous to employ these further UV absorbers in the photo 
graphic material in layers other than those comprising the 
polyaminoamides containing 1,3-diimine groupS. 
0105 The polyaminoamides containing 1,3-diimine 
groups of this invention can also be used in cellulose-based 
paper formulations, e.g., in newsprint, cardboard, posters, 
packaging, labels, Stationery, book and magazine paper, 
bond typing paper, multi-purpose and office paper, computer 
paper, Xerographic paper, laser and ink-jet printer paper, 
offset paper, currency paper, etc. 
0106 The polyaminoamides containing 1,3-diimine 
groups of this invention are also Suitable for the Stabilization 
of ink. 

0107 Depending upon their ultimate end use, the 
polyaminoamides containing 1,3-diimine groups of this 
invention may be combined with one or more of a variety of 
additives conventionally employed in the UV stabilizing art 
including antioxidants, ultraViolet light absorbers, ultravio 
let light Stabilizers, metal deactivators, phosphites, phospho 
nites, hydroxylamines, nitrones, thioSynergists, peroxide 
Scavengers, polyamide Stabilizers, nucleating agents, fillers, 
reinforcing agents, plasticizers, lubricants, emulsifiers, pig 
ments, rheological additives, flameproofing agents, anti 
Static agents, blowing agents, benzofuranones and indolino 
CS. 

0108. The foregoing may be better understood by refer 
ence to the following Examples, which are presented for 
purposes of illustration and are not intended to limit the 
Scope of this invention. 

EXAMPLE 1. 

Diethylenetriamine-DBE-2 dibasic Ester 
Polyaminoamide Containing 1,3-diimine Groups 

0109. In a 5-neck 1000 ml two-piece resin reactor 
equipped with a mechanical Stirrer, nitrogen purge, tempera 
ture controller and condenser is charged 208.0 g diethylen 
etriamine (DETA, 2.0 moles), 327 g (2.0 moles) DBE-2 
dibasic ester and 5.0 g sulfuric acid. The mixture is heated 
to 150° C. and methanol is collected through a condenser. 
The temperature is raised to 180° C. once no additional 
methanol is distilled out. The temperature is maintained at at 
least 180° C. for several hours until about 15.0 g of byprod 
uct water is collected. Heating is then Stopped and 395 g 
water is slowly added into the reactor at a temperature below 
about 140 C. to make an aqueous polymer Solution. 

EXAMPLE 2 

Diethylenetriamine-dimethyl Terephthalate-DBE-2 
Dibasic Ester Polyaminoamide Containing 

1,3-diimine Groups 
0110. To a reactor as described in Example 1 is charged 
87.3 g (0.45 mole) dimethyl terephthalate and the reactor is 
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purged with nitrogen for 15 minutes. DETA (156.4g, 1.5 
moles), DBE-2 dibasic ester and 5.0 g sulfuric acid are 
charged into the reactor. The mixture is heated at 150° C. for 
about 2 hours until no methanol is distilled off. The tem 
perature is then raised to 190° C. The temperature is kept at 
190° C. or higher for several hours until about 15.0 g of 
byproduct water is collected. Heating is then Stopped and 
300 g water is slowly added into the reactor at a temperature 
below about 140 C. to make an aqueous polymer Solution. 

EXAMPLE 3 

Diethylenetriamine-dimethyl Terephthalate-DBE-2 
Dibasic Ester-Methyl Salicylate Polyaminoamide 

Containing 1,3-diimine Groups 
0.111) To a reactor as described in Example 1 is charged 
58.3 g (0.3 mole) dimethyl terephthalate and the reactor is 
purged with nitrogen for 15 minutes. DETA (171.6 g., 1.65 
moles), 196.2 g (1.2 moles) DBE-2 dibasic ester, and 5.0 g 
Sulfuric acid are charged into the reactor. The mixture is 
heated at 150° C. until no methanol is distilled off. Methyl 
salicylate 45.3 g (0.3 mole) is added into the reactor. The 
mixture is further heated at 150° C. until no methanol is 
distilled off. The temperature is then raised to 190° C. and 
maintained at 190° C. or higher until about 15 g of byprod 
uct water is collected. Heating is then Stopped and 300 g 
water is slowly added into the reactor at a temperature below 
about 140 C. to make an aqueous polymer Solution. 

EXAMPLE 4 

Diethylenetriamine-adipic Acid Polyaminoamide 
Containing 1,3-diimine Groups 

0112 To a reactor as described in Example 1 is charged 
208.0 g (2.0 moles) of DETA and 292 g (2.0 moles) of adipic 
acid. The mixture is heated to 160° C. and water is collected 
through a condenser. The temperature is raised to 185 C. 
after about 72.0 g water (4.0 moles) is collected. The 
temperature is maintained at at least 185 C. until about 15.0 
g of byproduct water is collected. Heating is then Stopped 
and 410 g water is slowly added into the reactor at a 
temperature below about 140 C. to make an aqueous 
polymer Solution. 

EXAMPLE 5 

Tetraethylenepentamine-adipic Acid 
Polyaminoamide Containing 1,3-diimine Groups 

0113 To a reactor as described in Example 1 is charged 
330.0 g (1.65 moles) of tetraethylenepentamine (TEPA) and 
219.0 g (1.50 moles) of adipic acid. The mixture is heated to 
190° C. and byproduct water is collected through a con 
denser. The temperature is maintained at at least 190° C. for 
several hours until 72.0 g (4.0 moles) or more of byproduct 
water is collected. Heating is then Stopped and 410 g water 
is slowly added into the reactor at a temperature below about 
140 C. to make an aqueous polymer Solution. 

EXAMPLE 6 

COMPARATIVE EXAMPLE 

0114. In this example, DETA is condensed with DBE-2 
dibasic ester or adipic acid using procedures Similar to those 
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described in Examples 1-5, except for heating for the times 
and temperatures indicated in Table 1. The UV absorbance 
(measured at 100 ppm polymer Solution in 1 cm cell, and 
max=313 nm) of the polymer is recorded after heating for 

2 hours at 150° C. The polymer is then heated for an 
additional period at the temperatures shown in column 4 and 
the UV absorbance of the polymer is again recorded. 

TABLE 1. 

UV Absorbance and Synthetic Conditions of Polyaminoamides 
containing 1,3-Dimine Groups 

Starting Absorbance of Absorbance of 
Example Materials Prepolymer New Polymer 

Example A DETA/DBE-2 &O.O1 0.507 
(2 hrs at 150° C.) (4.5 hrs at 180° C.) 

Example B DETA/DBE-2 &O.O1 0.767 
(2 hrs at 150° C.) (2.0 hrs at 220° C.) 

Example C DETAf <0.05 0.270 
Adipic Acid (2.0 hrs at 150° C.) (6.0 hrs at 165 C.) 

Example D DETAf <0.05 1.374 
Adipic Acid (2.0 hrs at 150° C.) (5.0 hrs at 185 C.) 

0115 Table 1 shows the emergence of UV absorbance 
after the preformed polymers at lower temperatures were 
heated at higher temperatures. Conventional polyaminoam 
ides do not show meaningful UV absorbance at 280-350 nm 
due to the lack of 1,3-diimine Structure, the existence of 
1,3-diimine is easily identified by the strong UV absorbance 
around 300 nm-350 nm due to the enamine-imine tautom 
erism equilibrium. 

EXAMPLE 7 

0116 Representative Surfactant Treatment Formulation. 
0117. A representative surfactant testing solution is 
shown in Table 2. The formulation is prepared by mixing 
water and sodium lauryl Sulfate. Polymer is then added into 
the surfactant solution. The pH of surfactant solution is 
adjusted to 5.0+/-0.2 with citric acid. 

TABLE 2 

Representative Surfactant Testing Solution 

Ingredients (INCI Name) % w/w 

Water Os to 100 
Sodium Lauryl Sulfate 10 (solid) 
Polymeric Sunscreens 2.0 (solid) 

EXAMPLE 8 

0118 Representative Hair Conditioner Formulation. 
0119) A representative leave on hair conditioner formu 
lation is shown in Table 3. The conditioner is prepared by 
dispersing the NatroSol in water, adding polymer and mixing 
until uniform. Panthanol and cetrimonium chloride are then 
added with mixing after each addition. The parabens are 
combined with glycerin and the mixture is stirred until 
uniform and then added to the batch. Polysorbate 20 and any 
fragrance are combined, mixed until uniform and the mix 
ture is added to the batch. Finally, the pH of the batch is 
adjusted to about 5.3 
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TABLE 3 

Representative Leave-On Conditioner Formulation 

Ingredients (INCI Name) % w/w 

Water Os to 100 
Hydroxyethylcellulose O.8 
Polymeric Sunscreens O.7 
Panthanol O.7 
Cetrimonium Chloride 2.O 
Glycerin 1.O 
Methyl Paraben O.2 
Propyl Paraben O.O2 
Polysorbate 20 0.5 

EXAMPLE 9 

0120 Representative Shampoo Formulation. 

0121 The ingredients shown in Table 4 are added to 
water in the Sequence shown with mixing at a moderate 
mixing Speed. The polymeric Sunscreen is then added, the 
pH is adjusted to about 6 with citric acid (0.25-0.4 wt %) and 
Sodium chloride is added with mixing to obtain the desired 
Viscosity. 

TABLE 4 

Representative Shampoo 

Ingredient INCI Designation % w/w 

Water Water CS 
Standapol EA-1 Ammonium Laureth Sulfate 43 
Mirataine CB Cocamidopropyl Betaine 9.3 
Hamposyl L-30 Sdium Lauroyl Sarcosinate 5.0 
Polymeric Sunscreen Polymeric Sunscreen 4 
Preservative Preservative CS 
Citric Acid Citric Acid Qs to pH = 6 
Sodium Chloride Sodium Chloride 1.O 
Fragrance Fragrance O.OS 

EXAMPLE 10 

0.122 Preparation of Hair Tresses for Testing. 

0123 The experiments described herein are performed 
on eight-inch long Virgin/Blond hair tresses, available from 
International Hair Importers and Products Inc., Bellerose, 
N.Y. 

0124. The hair tresses (1.5 g each) are bundled and 
wetted with water. One gram of sodium laureth Sulfate is 
massaged onto the hair tresses from top to bottom for 1 
minute. The hair tresses are then rinsed under 40 C. tap 
water for 1 minute, Soaked in deionized water overnight and 
air-dried. 

EXAMPLE 11 

0.125 Preparation of Colored Hair Tresses for Testing. 

0.126 Eight-inch long medium brown and bleached hair 
tresses from International Hair Importers and Products Inc., 
Bellerose, N.Y., are used. Hair is dyed to auburn red using 
a level 3 commercial dyeing kit from L'Oreal. The dye 
procedures follow the instructions from the dye kit. 
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EXAMPLE 12 

0127. UV Irradiation. 
0128 Before UV exposure, the hair tresses are treated 
with formulations from the examples shown above for 5 
minutes, then rinsed under deionized water for 30 Seconds. 
The treated hair is air dried. The treatment is repeated 3 
times. 

0129. After treatment, the hair tresses are untied from 
bundle and spread on Sample holders in a single layer. The 
samples are placed 10 cm away from UV bulbs and exposed 
to Simulated Summer-noon Sunlight in the Q-Panel Accel 
erated Weathering Tester (Q-Panel Lab Products, 26200 
First Street Cleveland, Ohio 44145) at 45° C. and 30% 
relative humidity for 400 to 600 hours. 

EXAMPLE 13 

0130 Colorimeter Measurement. 
0131 The hair samples collected from the UV weather 
ing tester are bundled. The colorimeter (LabScan XE, Hun 
terLab, Reston, Va.) is standardized before the test. A hair 
bundle is placed on the top of Scanning port and the hair 
Samples are read. Hunter tristimulus L., a, b values are 
measured by the use of a Hunter Colorimeter LabScan XE 
instrument. The reported data, in terms of total color differ 
ence, AE=M(9Alf++A+Ab) and chromaticity difference 
AC=/(Aa"Ab) between unexposed and exposed sections 
of a hair tress under UV irradiation are the average of 
measurements performed at Several positions. The index of 
coloration is calculated as CI=AE/AC. 

EXAMPLE 1.4 

0132) Tensile Strength Test. 
0133. The hair tensile strength is the direct reflection the 
degree of photo damage to the hair. The Strength of hair can 
be measured using a Suitable tensile testing instrument. 
Individual hairs are mounted in ajig and pulled at a fixed rate 
until breakage occurs. The load is applied under computer 
control and the load against extension is recorded for each 
hair. Using measured hair diameters and a fixed gauge 
length, this data can be converted to total amount of work 
needed to break the hair fiber. The instrument used to 
measure the hair tensile strength is DiaStron Miniature 
Tensile Testers 170/670 (DiaStron limited, Hamphsire, UK). 

EXAMPLE 1.5 

0134) FT-IR Analysis. 
0135 FTIR has been used to determine the degree of UV 
damage to hair. UV damage can be observed via the SO band 
as a result of oxidation of S-S link in cysteine or cystine. 
By taking the band ratio of SO (1041 cm) and amide band 
located at (1633 cm) at different time points, the increase 
of the SO band intensity can be measured quantitatively. The 
intensity of the SO band is directly proportional to the length 
of UV exposure at the first 800 hours. It reaches plateau 
between 800 to 1200 hours exposure. The study has shown 
the FTIR method is a viable technique to quantitatively 
measure the relative change of the SO band. 
0.136 The FT-IR study is performed by pressing a tress of 
Virgin hair on a Single reflectance cell with a presser along 
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the Same axis as the beam path. The hair is Scanned 128 
times using a Nicolet Avatar 360 FTIR. The detector 
employed is DTGS. The spectrum collected is designated as 
0 hour exposure. Subsequent FTIR analyses are performed 
on the hair in the same fashion after UV exposure of 400, 
800 and 1200 hours. Peak height of the SO band at 1041 
cm is measured and compared with the amide Iband (1633 
cm). A higher peak ratio means more oxidation of the UV 
damaged hair. Each treSS is analyzed in triplicate to obtain 
an average Value. 

EXAMPLE 16 

0.137 Demonstration of Hair Coloration Deduction. 

0.138. In order to demonstrate the effectiveness of the 
UV-absorbing polymers in reducing hair coloration after UV 
exposure, quantitative changes in total color difference 
between exposed and unexposed hair tresses and between 
tresses treated with a representative UV-absorbing polymer 
of this invention and tresses treated with a comparative 
product prepared using polyguatemium 59 and butylene 
(Comparative Sunscreen A) are measured. The results are 
shown in Tables 5 and 6 for tresses treated with the formu 
lations of Examples 7 and 8, respectively. 

TABLE 5 

Measurement of Coloration Index 

Sample Name L al b Delta E 

Virgin 40.4 6.1 16.5 
Control 45.O1 6.78 21.16 15.47 
Polymeric 44.15 7.01 20.89 12.94 
Sunscreen 
Comparative 45.21 6.86 20.62 15.90 
Sunscreen. A 

0.139. As shown in Table 5, polymeric sunscreens pre 
pared using UV-absorbing polymers of this invention show 
a much lower total color difference (AE) than the untreated 
hair Sample. The result indicates that the polymeric Sun 
Screens of this invention provide Superior protection of hair 
from changing color after UV exposure. 

TABLE 6 

Measurement of Coloration Index 

Leave On Conditioner 

Sample Name L al b Delta E 

Virgin 40.4 6.1 16.5 
Control 46.56 6.78 21.14 19.05 
5299-78 44.91 6.86 20.68 14.18 
Comparative 46.04 6.92 21.11 1755 
Sunscreen. A 

0140. As shown in Table 6, a conditioner formulated with 
a representative polymeric Sunscreen of this invention pro 
vides better Sun protection than comparative Sunscreen A, as 
evidenced by the lower total color change in conditioner 
treated hair tresses. 
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EXAMPLE 1.7 

0141 Demonstration of Hair Coloration Deduction for 
Dyed Hair. 
0.142 Quantitative changes are measured in total color 
difference of the dyed hair tresses between exposed and 
unexposed hair tresses and between tresses treated with a 
representative UV-absorbing polymer of this invention and 
with comparative products, particularly polyguatemium 59 
and butylene (Comparative Sunscreen A), commercial prod 
uct Biolage(R) and Clariol Hydrience(R). The results are 
shown in Table 7. 

TABLE 7 

Measurement of Total Color Change for Dyed Hair 

After UV 
Exposure L al b Delta E Delta C 

Control, 987-1 31.18 11.11 18.02 25.20 7.20 
Polymeric 30.25 12.03 17.25 17.72 5.07 
Sunscreen 
Biolage (R), 31.16 10.95 18.7O 22.49 7.25 
Commercial 
Clariol 30.84 11.72 17.94 23.53 7.83 
Hydrience (R) 
Comparative 32.91 10.905 18.73 24.30 7.40 
Sunscreen. A 

0143. In table 7, commercial products for hair color 
fading protection are used as benchmarks. The results 
reported at Table 7 clearly indicate that the manually dyed 
hair tresses treated with polymeric Sunscreen show much 
lower delta E value than comparative Sunscreen A and 
commercial products, which means that polymeric Sun 
Screen provides better color fading protection for artificial 
hair dye. 

EXAMPLE 1.8 

0144 Tensile Strength Results. 
0145 The breakage resistance of single fibers directly 
reflects the degree of the hair damage caused by Sun light. 
The higher force required to break a Single fiber, the leSS 
damage the hair fiber undergoes. The following table Sum 
marizes the test results of the Single fiber analysis which uses 
70 pieces of hair fibers for each Study to generate Statistically 
Sound data. 

TABLE 8 

Tensile Strength Analysis 

Sample Name Total work (ml) % Enhancement 

Undamaged 6.69 
Damaged 4.12 
Polymer 1 4.9 30.3 
Polymer 2 4.89 30.3 
Comparative 4.46 13.2 
Sunscreen. A 

0146). As shown in Table 8, polymeric sunscreens 1 and 
2 show Significantly higher breaking force than comparative 
Sunscreen A. The results also prove that polymeric Sun 
Screens 1 and 2 provide better Sun protection than control 
(damaged) and benchmark. 
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EXAMPLE 1.9 

0147 FT-IR Analysis. 
0.148. The oxidation of the disulfide bond is an indication 
of the degree for the photodegradation of hair keratin. FT-IR 
analysis measures the absorbance of the S-O bond using 
amide from hair protein as an internal Standard. The results 
(Tables 9 and 10) show that hair tresses protected by 
polymeric Sunscreens of this invention have Smaller 
SO/amide ratioS than comparative Sunscreen A and control. 
Two different sets of hair tresses treated with conditioner 
formulation are tested to see the duplicity. The results shown 
in Tables 9 and 10 confirm that the polymeric sunscreen of 
this invention performs better than control and comparative 
SunScreen A. 

TABLE 9 

FT-IR Analysis 

Ratio of 
Sample Name S-Of Amide Average 

Control 0.574 
O.621 
0.59 O.6O1 
O.581 
O.641 

Polymeric O.516 
Sunscreen 

O.509 
O.482 O.SO2 
O.469 
O.533 

Comparative 0.705 
Sunscreen. A 

O.654 
0.722 O.673 
0.595 
O.692 

0149) 

TABLE 10 

FT-IR Analysis 

Ratio of 
Sample Name S-Of Amide Average 

Control O. 605 
O.638 
O.66 O.656 
O.74 
O.639 

Polymeric O.528 
Sunscreen. A 

O.SO6 
0.529 O.519 
O.S11 
O.519 

Comparative O.692 
Sunscreen. A 

O.619 
O.588 O.624 
O.606 
O.617 

0150 Changes can be made in the composition, operation 
and arrangement of the method of the invention described 
herein without departing from the concept and Scope of the 
invention as defined in the claims. 
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1. A composition for protecting a Substrate from the effect 
of ultraviolet light comprising an effective UV-protective 
amount of one or more water-Soluble polyaminoamides 
containing 1,3-diimine groups, wherein the polyaminoam 
ides containing 1,3-diimine groups absorb ultraViolet light 
radiation having a wavelength of about 200 nm to about 420 

. 

2. The composition of claim 1 wherein the polyaminoa 
mides containing 1,3-diimine groups absorb UV radiation 
having a wavelength of about 280 nm to about 350 nm. 

3. The composition of claim 1 wherein the polyaminoa 
mide containing 1,3-diimine groups further comprises one 
or more additional uv absorbing moieties. 

4. The composition of claim 3 wherein the additional uv 
absorbing moieties are Selected from Substituted and unsub 
Stituted cinnamoyl, Salicyloyl, and p-dialkylaminobenzoyl. 

5. The composition of claim 1 wherein the polyaminoa 
mide containing 1,3-diimine groups is croSS linked with one 
or more crosslinking agents. 

6. The croSS-linked polyaminoamide containing 1,3-di 
imine groups according to claim 5, wherein the crosslinking 
agents are Selected from the group consisting of diepoxides, 
dianhydrides, dihalogen derivatives, diesters, diacids, epi 
halohydrins and epihalohydrin/amine oligomers. 

7. The cross-linked polyaminoamide containing 1,3-di 
imine groups according to claim 6 wherein the crosslinking 
agent is selected from the group consisting of poly(ethylene 
glycol) diglycidyl ether, poly(propylene glycol) diglycidyl 
ether, epichlorohydrin, epichlorohydrin/dimethylamine oli 
gomerS. 

8. A modified polyaminoamide containing 1,3-diimine 
groups prepared by reacting a polyaminoamide containing 
1,3-diimine groups according to claim 1 with one or more 
modifierS Selected from the group consisting of moieties 
containing cationic functional groups, moieties containing 
anionic functional groupS and moieties containing Substi 
tuted an unsubstituted aliphatic hydrocarbons. 

9. The modified polyaminoamide containing 1,3-diimine 
groups according to claim 8 wherein the moiety containing 
cationic functional groups is Selected from glycidyltrimethy 
lammonium chloride and N-(3-chloro-2-hydroxypropyl) tri 
methylammonium chloride. 

10. The modified polyaminoamide containing 1,3-diimine 
groups according to claim 8 wherein the moiety containing 
anionic functional groups is Selected from chloroacetic acid 
and Salts thereof, 1,3-propane Sultone, 1,4-butane Sultone. 

11. The modified polyaminoamide containing 1,3-diimine 
groups according to claim 8 wherein the moiety containing 
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aliphatic hydrocarbon groups is Selected from the group 
consisting of glycidyl ethers of C-C aliphatic alcohols. 

12. The composition of claim 1 further comprising one or 
more cosmetically acceptable excipients. 

13. The composition of claim 12 wherein the excipients 
are Selected from the group consisting of Saccharides, Sur 
face active agents, humectants, petrolatum, mineral oil, fatty 
alcohols, fatty ester emollients, waxes and Silicone-contain 
ing waxes, Silicone oil, Silicone fluid, Silicone Surfactants, 
Volatile hydrocarbon oils, quaternary nitrogen compounds, 
amine functionalized Silicones, conditioning polymers, rhe 
ology modifiers, antioxidants, Sunscreen active agents, di 
long chain amines from about Co to C, long chain fatty 
amines from about Co to C, fatty alcohols, ethoxylated 
fatty alcohols and di-tail phospholipids. 

14. The composition of claim 12 Selected from the group 
consisting of Shampoos, Sunscreens, conditioners, perma 
nent waves, hair relaxers, hair bleaches, hair detangling 
lotion, Styling gel, Styling glazes, Spray foams, Styling 
creams, Styling waxes, Styling lotions, mousses, Spray gels, 
pomades, hair coloring preparations, temporary and perma 
nent hair colors, color conditioners, hair lighteners, coloring 
and non-coloring hair rinses, hair tints, hair wave Sets, 
permanent waves, curling, hair Straighteners, hair grooming 
aids, hair tonics, hair dressings and oxidative products, 
Spritzes, Styling waxes and balms. 

15. The composition of claim 12 selected from the group 
consisting of lotions, hand and body creams, liquid Soaps, 
bar Soaps, bath oil bars, facial cleanser, aftershaves, shaving 
gels, shaving creams, mascara, eye gel, eye lotion, body 
washes, deodorants, anti-perspirants, Sunscreens, Suntan 
lotions, after Sun gels, bubble baths and hand and mechani 
cal dishwashing compositions. 

16. A method of protecting a substrate from the effects of 
ultraViolet light comprising applying to the Substrate an 
effective ultraViolet light protective amount of the polyami 
noamide containing 1,3-diimine groups of claim 1. 

17. The method of claim 16 wherein the Substrate is a 
keratin Substrate. 

18. The method of claim 17 wherein the keratin Substrate 
is skin. 

19. The method of claim 17 wherein the keratin Substrate 
is hair. 

20. The method of claim 16 wherein the Substrate is 
Selected from the group consisting of textile fiber materials, 
metal, wood, ceramics, plastics and paint. 

k k k k k 


