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A composition comprising an aqueous preparation on the basis of keratin softening, which contains as a hair swell-
ing and penetration agent, a quaternized amino lactam having formula (I), wherein m is an integer having a value of from
1 to 4; R is alkylene having from 3 to 8 carbon atoms and is optionally substituted with C; to C4 alkyl; R, Ry and Rj are
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COMPOSITIONS USED IN PERMANENT STRUCTURE
_ALTERING OF HAIR

In one aspect the invention relates to an aqueous
composition containing a softening and penetrating agent for
keratin protein reduction which agent enhances cleavage of
the disulfide bond of the hair cystine residue to form the
corresponding cysteine residue in a process for altering the
structure and/or configuration of hair as in straightening
or permanent waving. In another aspect, the invention
relates to an agent which promotes hard water solubility of
a neutralizing lotion employed in a reducing process for

altering the structure and/or confiquration of hair.

BACKGPOUND OF THE INVENTION

The activity or effectiveness of hair shaping
preparations is based mainly on the Enclusion therein of an
agent for softening and relaxing the keratin protein present
in hair by reducing the disulfide linkages of keratin. The
hair fiber is wound on rods to achieve the desired waving
effect or manipulated into a straightenea condition and
allowed to remain wetted with the reducing lotion for a
desired period, after which the reducing lotion is rinsed
off and finally oxidized with a neutralizing solution or air
oxi1dized.

Basically, hair is softened and swelled by rupture
of disulfide bonds present in the cystine component of
keratin by the use of a mild alkaline reducing agent.
Cleavage of at least some of the disulfide honding to form
the corresponding cysteine residue is necessary to allow for
molecular rearrangement which takes place during the hair
fiber molding operation. The reductive fission of hair
disulfides generally causes reddening of the scalp area and
damage to the hair fiber, particularly hair which has been

bleached, tinted or otherwise damaged. Current hair
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structure altefing lotions which provide relaxation of
1mposed,étress include aqueous solutions of alkaline
mercapto compounds, sulfites or bisulfites at a pH of
between 7 and 9.5. 1In order to obtain a permanent effect,
particularly in hair_straightening, it is often necessary to
introduce the active agent in relatively high concentration
with the result that the teducinq lotion is provided at
almost the limit of its phy31ologlcal compatability or
tolerablllty.

Damage to halt is 1ncreased Where heat waving, as
opposed to cold waving, is employed. Of the reduc1ng agents
currently in uée, the'thioglycolateé or thioglycolic acid,
dithioglycolic acid and mercapto compounds such as ammoniuﬁ :
thiolecolate; glyceryl, monothioglycolate, mercanto
propionic acid and mercapto ethyl amine are most often
employed 1in professional waving or hair straightening.
Alkaline sulfites and bisulfites are generally reserved for
home pérmanentruse. :In éddition to the reducing agent,
alkalis having a dissociation constant less than 5 ¥ 10—3,
are also used to facilitate diffusion through the bair.
These promotors include amhonia, ammonium hydroxide, ethanol
amine, diisopropanol amine, qucine, and lysine.

In an attempt to minimize these harmful effects
polymeric quaternized amines have been developed as reducing
agent supports, e.g. see U.S. Patént 4,579,732, These basic
compounds have not been found to be completely satisfactory
for the reason that they react with anionic components which
are often present in hair structure altering compositions.
Additionally the terminal amino qroups'react:with hydrogan
peroxide to form nitrogen oxidés,'thus increasing the
effective amounts ofiperoxide whiéh must be employed in
fixing solutions. VSince peroxides are Known to have a hair
drying effect, it 1s'desirab1e to maintain the peroxide at a

minimum level. Im addition the large molecular size of
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these polymeric products prevents their penetration into
the hair fiber and instead forms a coating over the hair
which is subject to tack under conditions of high
humidity. Further, many reducing lotions produce a
disagreeable odor during reduction of the cystine molecule
which the polymeric amines are unable to overcome.
Finally, the relatively high viscosity of these
quaternized polymers together with the normal variations
in molecular weight in the polymer chains in the product
lead to formulation prohlems in reproducability of product
guality and 1in storage of the product over extended
periods.

All of the commercial reducing lotions cause some
degree of hair damage depending on the tightness and
thickness of the curl, the temperature of processing, the
concentration of the alkaline reducing agent and the
condition of the hair. Accordingly, the art continues to
seek means and possibilities whereby to provide for the
aforesaid waving and straightening lotions, compositions
which are less damaging to the skin and hair and which
contain stable components simple to incormorate into the
standard reducing lotions currently in use so as to
provide the same or more effective results for heat or
cold permanent waving and hair straightening. One method
for the realization of these objects can be achieved by
promoting penetration of the reducing lotion and providing
absorption at a faster rate so that the time hair fiber is
exposed to chemical action 1s reduced.

Secondary aims for permanent waving compositions
include masking the thiol odor of the reducing lotion,
providing non-degradable compounds which may be easily and
reproduceably formulated and minimizing skin irritation
caused by routine exposure of professional hair dressers
or erythema on the scalp and neck of the subject

undergoing treatment.
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Accordingly, it is an object of this invention to
achieve the various aims enumerated above by a simple and

commercially feasible process involving the addition of the

-compound of the present invention as a component in standard

hair structure and conilquratlon altering lotions used both

_profe551onally and at home.

Another object of the invention is to provide an

additive to hair reducing lotions which promotes a higher

degree of curl in a shorter period of time.

Another object of the 1invention is to provide an
additive which actually conditions the hair undergoing
restructuring treatment.

~BAnother object is to provide a compound which, when
added to a hair waving or straightening lotion, increases
the penetration rate of the lotion to minimize run-off and
dripping. '

Yet another object 1s to provide a long lasting
halr permanent that m01stur1gss and proteécts the hair fiher
so as to give the processed halr—a silky softness.

Still another object is to provide an additive
which improves hard water solubility of components in the
neutralizing lotlon. 7,

Stlll another object 1s to provide a non-polymeric
compound oF reproduceable composition whlcn 1s substantially
non-reactive with respect to anionic components and hydrogen
peroxide.

These and other objects of the invention will

become apparent from the fo]low1ng descrlptlon and

~disclosure.
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THE INVENTION

In accordance with the present invention there is
provided a quaternized amino lactam which is incorporated
into a hair waving or straightening lotion at a
concentration of between about 0.0l to about 7 wt. %,
preferably hetween about 0.05 and about 5 wt. % based on
total weight of the respective treating lotions. The
amino mono-lactams of the present invention are defined by

the structure

wherein m is an integer having a value of from 1 to 4; R
is alkylene having from 3 to 8 carbon atoms and is

optionally substituted with Cl to C4 alkyl: Rl’ R2

and R3 are each independently selected from the group of
alkyl, alkyl oxide, alkylhydroxy, alkoxy, aryl, aralkyl,
alkaryl, and alkyl amidoalkyl radicals, said groups each
having from 1 to 30 carbon atoms and at least one of Rl'

R. and R, is a radical having from 8 to 30 carbon

2 3
atoms; and X 1is a chloride, bromide or iodide anion,

preferably a chloride ion. Of these, the lactams having

the formula
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Gy =%,
CH C=0
\2\\N’/(/ 7 c1”
_CH
| :
CH2—§/ Ry

are preferred and include those pyrrolidones wherein at
least one of R2 and R3 is octadecyl, hexadecyl,
tetradecyl, hydrogenated tallow or coco and wherein the

other of R, and Rj is methyl or the same as R,: and

of these, most preferred are the pyrrolidones3wherein R3
is hexadecyl or octadecyl, which are employed in a
reducing lotion at a concentration of between about 0.75
and about 1.50 wt. $. o _ '

' Aé the term "lotion" is used herein, it will be
understood to include a cream, a gel,'an emulsion or a
watery liquid. - : -

The present lactams can be used individually or
in admixtures and can be used to replace any of the
promdters commonly present in commercial hair waving or
straightening lotions including heat or cold permanent
waving preparations utilizing water wrap or lotion wrap
procedures. Alternatively, structural hair altering 7
preparatiqns may be méde’up using the components normally
included in preparations currently marketed and-the
quaternized amino lactam added to enhance properties. In
general, hair waving preparations comprise a reducing
lotion and an oxidizing lotion: although some preparations

are formulated such that the oxidizing or neutralizing

-lotion can be omitted. Most home perm and milder waving

lotions can simply be washed off the hair fiber by rinsing
with water and are therefore categorized as

self-neutralizing.
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Generally, the hair waving or straightening
lotion contains a mild reducing agent which is exemplified
by the most commonly used ammonium thioglycolate in a
solution having a pH of between about 7 and 10.5,
preferably between about 8.5 and about 9.5. Other
reducing agents which have found commercial use include
glyceryl monothioglycolate employed at a pH of less than
7, thioglycolic acid, dithioglycolic acid, mercaptoethvl
amine, mercaptopropionic acid, dithioglycolate and alkali
sulfites or bisulfites. The sulfite and bisulfite
reducing agents are more commonly employed for home
permanents and produce a milder, softer wave. The rate of
reaction of these reducing agents increases with pH and
temperature, although most are applied at hetween room
temperature and 35°C. for a period of from about 3 to
about 20 minutes. The concentration of reducing agent in
the aqueous reducing lotion can vary bétween'about 1 and
about 20%. Within this range, lower concentrations are
employed for damaged or bleached hair whereas for virgin,
undamaged hair a concentration in the upper portion of the
range can he applied. In the present invention the mole
ratio of reducing agent to quaternized amino lactam is
between about 3:1 and about 30:1, preferably bhetween ahout
8:1 and abour 20:1,

The reducing lotion is generally employed with an
alkali having a dissociation constant less than 5 x
10-3. Suitable compounds for alkalization include
ammonia, ammonium hydroxide, sodium hydroxide, ethanol
amine, diisopropanol amine, an alkali metal salt of an
amino acid, e.g. glycine or lysine and guanidine. Alkali
in a concentration of between about 0.5 and about A% or
0.7-1.3 grams of free ammonia per 100 mililiters of

solution is normally used.

SUBSTITUTE SHEET



10

15

30

35

WO 88/02997 -

PCT/US87/02456

The reducing lotion may also include a buffer
such as ammonium bicarbonate to maintain a desired pH
Other additives which may be employed 1nclude catalvsts
for self-neutrallzlng permanent wave lotions, opacifiers
tO promote creamy appearance and’ fragrance to mask the
odor of ammonia and thiol. Fatty acid polypeptide
condensates, oxyethylated fattv alcohols and oxyethylated
alkyl phenols have been employed as cenditioners and
emollients to minimize hair damage. FHowever, these
conditioning agents only minimially protect against hair
damage and do not provide a sufficient moisture barrler to
eliminate dryness and- spllttlng at the distal ends of the
hair fiber when processed:w1th,the reducing lotion.

Similarly, the-quatetnized polymeric amines of large

'molecular dlmen51ons nerely coat the hair fiber and do not

penetrate as do the present lactams of much smaller
molecular 51ze. Also, the lactam moiety, particularly the
pyrrolldonyl moiety, of the present compounds exerts a
stabilizing effect on the quaternized amino group so that
the present compounds so as:to minimize reaction with
peroxides or anionic components. This stabilizing effect
enables the use of smaller amounts of these components to-
achieve the desired effect.

r“he reducing lotions of the present invention are

'generally employed as 50-98% aqueous solutions of

deionized water, preferably between about 75 and about 95%
aqueous solutions.

-The hair can be prerinsed'with water or the
reducing solution apolied directly on the hair wound rods
or 'in a straightened condition for softening and

relaxation of the hair leer. ,The softening effect is

produced by rupture of the disulfide bonds of thercystine"

residue in the keratin,protein to produce the
corresponding cysteine residue which can bhe represented

for example by the following reaction
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In this relaxed state; the hair fiber, wound on
rods,of Straightenedfaccording to the desired structure,
is held at foom temperature, or slightly increased
témperature up to about 50°C. for acceleration of the

5 - chemical reaction, for a period of between about 5 and
~about 20 minutes; after Whichithe reducing solution is
water washed from the hair and the disulfide bond are
reformed byrair oxidation or by the application of an
ox1dlzlng lotion which sets the hair accordlnq to the

10 de31red struccure. The degree of curl depends primarily

~ on the size and shape of the rods on whlch the hair is

wound. 7 , ' 7

Réformacion of the cystine resiéuerby oxidation

is considerably high,,for'exaﬁple”up,to 90% reformation.

15 - Thus, the oxidizing solution which neutralizes the reducer

' can be regarded as a fixing lotion. Suitable oxidizing

ragents include’hydrdgen perqxide, potassium bromate,
sodium bromate, calcium bromide, sodium'perborate,asodiﬁm
persulfate, sddium iodate, potassium percarboﬁate and, for

20 the removal of sulfite or bisulfité reducing agents, 8 to
12% of'bérium chloride or calcium chloride has been used
effectively. Other'oxidizing agents are employed in 1 to
. 20% solutions in water; although hydrogen peroxide is
usually employed as a 1 to 2% aqueous solution.

25 Some typical reduc1ng hair waving lotlons are

1llustrated by the follow1ng formulations.

SINGLE STEPVWAVING FORMULATION

Ingredients ' ' % By Weight
Ammonium thloglycolate ‘ "  0.20
30 Potassium sulfite o _ 0.80
Tartaric acid o B 0.03
Ethyl alcohol : - ' : ) 1.00
Monoethanolamine - ' , 0.03
Potassium iddide; ' : 7 0.80
35 -~ Water , , - : 97.34

7]
¢
w
7]
-
-
¢
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BISULFITE WAVING FORMULATION
Ingredients % By Weiaght
Water 55.55
Ammonium bisulfite 22.00
Hydroxyethyl cellulose 2.50
Urea 10.00
Isopropyl alcohol 5.00
Disodium phosphate 1.14
Citric acid 0.46
Ammonium hydroxide 1.10
Chelating agent 0.05
Fragrance 0.20
Surfactant 2.00
and

Ingredients % By Weight
Sodium bisulfite 6.46
Sodium borate - : ' 4,10
Sodium carbonate 4.10
Monoethanolamine 4.92
Diethanolamine 4.92
Wetting agent 1.00
Water dg.s. to 100.00

The basic technical premise underlying permanent
hair straightening is similar to that in waving. Hair is
softened, maintained straight under tension for a period of
time by means of the high viscosity of the product and
repeated combing, and after rinsing, rehardened by
application of the neutralizer. Many hair-straightening
compositions are merely thickened versions of
permanent-waving products. For example, alkaline
thioglycolate (6-8%) is formulated into thick oil-water
emulsion or cream using generous concentrations of cetyl and
stearyl alcohols and high molecular weight polyethylene
glycol together with a fatty alcohol sulfate as emulsifier

which of fers an added advantage of ready rinsability.
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Mixtures of ammonium bisulfite:and urea have also found
application in hair-straightening. Processing time may be
between about 30 minutes and 2 hours, depending on the
initial curlinees of the hair. Conventional oxidizing
neuttalizers e.g.'H202, bromates, and perborates are
most often used in the final step of the process. The
reformation of the cystine cross-linkages in
bisulfite-reduced hair is effected by a rinse (pH 8-10).
An important class of nermanent straighteners 1n
frequent use is based on alkali as an active ingredient.
Sodium or potassium hydroxide or sodium carbonate in
combination with guanidine are used at concentrations of
1.5-3% in e'heavy'creaﬁ base. Although the recommended
treatment time is only 5-20 minutes for this mixture, the
straightening effects, in general, surpass those obtained
w1th elther thloglycolates or blsulfltes because of the:

greater aggressiveness of the alkaline relaxers. It has

been found that a 1S5-minute treatment irreversibly decreases

the cystine content of hair to about two thirds of its

1nitial value.

The damaging action of strong alkali on hair is not

restricted to the disulfide bonds alone. Apart from the

potential of the main-chain scission, the very nature of the

high pH base leads to a build—up of negative charges in hair

which results in increased swelllng, the latter belnq

1nten51f1ed by concurrent breakdown of the dlsulfldp bonds.



Y,

10

20

30

WO 88/02997

- 13 -

PCT/US87/02456

Typical formulations for hair straightening

preparations include the following Examples A-D

Ingredients

Petrolatum

Polyoxyethylene oleyl ether
Lactic acid, 90%
Thymolphthalein

Water

Sodium hydroxide

Sodium lauryl ether sulfate
Hydrolyzed animal protein
Mineral oil

Petrolatum

Squalene

Lauryl alcohol

Lanolin fatty acids

Cetyl alcohol

Sodium isostearoyl-2-lactylate

Emulsifying wax NF (Polawax)
Cetyl alcohol (Crodacol C-95)
Petrolatum (Protopet)
Carnation mineral oil
Steareth 2 (Volpo S-2)
DEA-oleth-10 phosphate
(Crodafos N10N)

Propylene glycol

Steareth 10 (Volpo S-10)
Deionized water

NaOH, 25%

Diazolidinyl urea (and) methylparaben
(and) propylparaben (and) propylene

glycol (Germaben II)

SUBSTITUT:

v
(&
o

U
Iy

% By Weight

76.75
21.00
2.20
0.05

42.25
2.20
6.00
1.00

21.30
8.00
3.00
1.25
2.00

12.00
1.00

7.5
1.0
4.0
15.0
0.5

1.5
2.0
2.5
53.0
12.0
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D i Carbomer 941 (Carbopol 941) o 2.0
Deionized water ) ' 77.8
Triethanolamine 1.0
ii Ammonium thioglycolate , 13.2
Ammonia - - 3.5
Laureth-23 (Emthox 5964) 0.5

Quaternium-33 (and)'ethyl hexanediol
(Lanoguat 1756) ' 2.0

Solutions (i) and (ii) are combined.
Typical okidizingrand neutralizing formulations
for permanent waving or straightening lotions include the

following.

HEAT HAIR WAVE NEUTRALIZING SOLUTION

Hydrogen pequ1de ' o 1.3000
- Citric acid - S 0.5000
Phoéphoricracid, adjusted to pH 2.84 - 0.0064
Water i '  g.s. to 100.0000
NEUTRALIZER WITH CITRATE BUFFER
Hydrogen peroxide, 35% sol. : 5.00
Isostearamidopropylmorpholine lactate 7 0.7%5
Cetearyl alcohol/ceteth 20 0.50
Mineral oil ' ' ' 0.07
Methylparabeq 7 7 0.10
Phenacetin | - ~ 0.10
Fragrance . o . ' 0.05
Citric acid , : : 4,00
Water - 7 ~ g.s. to 100.00
Sodium citraté ) : o g.s. to pH 1.9

suBSTITUTE SHEET
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COLD WAVE NEUTRALIZER WITH KERATIN HYDROLYZATE

We. %
Sodium bromate 5.0
Amphoteric surfactant 0.5
Cationic cellulosic 0.5
Perfume 0.1
Keratin hydrolyzate 2.0
Water g.s. to 100.0

The present lactams, preferably the pyrrolidones, of
the present invention can be applied to either or both the
reducing and oxidizing lotions emploved for permanent
waving or straightening of hair to achieve remarkable
benefits 1n the overall processing. Such benefits include
a nigher degree of curl and curl retention over an

extended period, high lubricity on the hair, significant

-elimination of erythema, masking of thiol odor, hair

conditioning action during processing, faster and higher
penetration of reducing lotion into the hair and lotion
viscosity 1ncrease. The present lactams do not react with
hydrogen peroxide or other peroxygenated compounds; thus,
the amount of oxidizing agent can be minimized to only
that required to neutralize the reducing solution. The
lactams of this invention are also non-reactive with
anionics so that they may be incorporated into a wide
variety of testing solutions.

Because of their excellent hair penetration and
stability the present lactams can be used in much smaller
amounts than required for prior promoters while
accomplishing at least the same, more often better, and
faster results. Incorporation of the present lactams
results 1n hair having excellent wet and dry combability,
improved body and hair of a smooth, soft, lustrous and

s1lky texture after processing. It is theorized that the
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quaternized amino lactam, particularly the quaternized
amino pyrrolidone, penetrates deeply to the cortex of the

hair fiber and’proteéts the shaft against damage from

' within. The present N-alkyl 1actams appear to provide a

moisture barrier around the hair shaft and gives high
substantivity to the hair without interfering with the
relaxing process. Further, the present lactams can
tolerate usage over a very wide pH range without
precipi;ating out of solution. Theée and many other
advantages are realized by the use of ﬁhe present
compounds. o '

~ The lactam compounds of this invention are
preparéd by the process described in detail in co-pending

U.S. patent applicatioh,,Serial No. 922,923, filed

‘October 24, 1986, entitled "QUATERNIZED NITROGEN

CONTAINING COMPOUNDS". )

Having generally describedrthe present invention,
reference is now had to the foliowing examples which
illustiate'preferred embodiments but which are not to be
construed asrlimiting to the scope of the invention as

more broadly set forth above and in the appended claims.
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Design Freedom* permanent waving preparation was

used as the standard professional hair waving preparation

for this test. This professional product contained a

waving lotion and a neutralizing lotion represented as

follows.

REDUCING LOTIOW
Ammonium thioglycolate (60 wt.$%)

Ammonium hydroxide (28 wt. %)
Ammonium Bicarbonate buffer

Styrene/PVP Copolymer latex Opacifier
Igepal CA 630 Surfactant**
Deionized water

Fragrance

NEUTRALIZING LOTION

Hydrogen peroxide

Citric acid

Polyoxyethylene lauryl ether
Latex opacifier

Phenacetin

Deionized water

Fragrance
* Zotos International Inc., Darien,

** 1% Aqueous solution of

C8H4—C6H4-O—(CHZCHZO)av.9CH2CH2OH

SUBSTITUTE SHEET

% by Weight
15.20
0.80
0.80
1.60
0.20
81.00
0.40

% by Weight
4.50
0.20
0.50
0.10
0.04
94,26
0.40
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The subject on which'this experiment was
performed had hair of normal typé, medium texture, good
cdndition and of medium length. The hair of test subject
was saturated with water, allowed to drip dry, after which
the hair was Sectiohed'into about 25 sections and the
discaL,énds of each section is wrapped in a porous end
paper'and rolled on a permanent hair setting rod.

To a one half portion of the above reducing
lotion, 1.00 % by weight of dimethyl '
hexadecyl- [N—(Z-pyrrldonyl) methyl] ammonium chloride
(Qs- 470) was added and thoroughly mixed. The resultlng
reduc1ng lotion was then unlforml] applied to the rolled

sections of hair on a one half area (left side) of the

scalp. To the remaining portion of reducihg,lotionrl%rof

Igepal CO-630* was added, mixed and uniformly applied to
the remaining rolled sections of hair on the other half
section (right'side) of the scalp. ‘The reducing lotions
were allowed to remain on the hair for a period of §
minutes  at room temperature, after which the rolled hair
was thdrbughly rinsed with wéter, allowed to drip dry and.
a,neutralizing lotion uniformlyrwas then applied to
saturate the hair. The peutralizing solution was allowed
to remain on the hair for 3 mihutes,'after which the hair
was rinsed and the rods removed. The hair'wasragain,
rlnsed and brush dried. _

The left half section of the head treated with
the reducing lotion containing the present lactam
possessed excellent wet and dry cémbability, and the hair
had a silky soft texture characteristic of conditioning.
The remaining half section of the hair to which the
reducing lotion containing no lactam was applied, showed

notiéeably less combability and softeness and less curl..

*  ethoxylated nonylphenol,
C9H190 (CH,CH,0) __ H
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The results of additional specific tests are

reported in following Table I.

EXAMPLES 2-6

The general procedure outlined above in Example 1
was repeated on a different second subject whose hair
condition was of normal type but long and coarse. In both
of the following tests, 1% of lactam based on total

composition, was added.

In one half of the reducing lotion, dimethyl
hexadecyl-[N-(2-pyrrolidonyl)methyl] ammonium chloride
(Qs-470) was added and thoroughly mixed. The resulting
lotion was uniformly applied to hair rolled sections on
the left side of the scalp. To the remaining portion of
the reducing lotion, dimethyl octadecyl-[N-(2-
pyrrolidonyl)methyl] ammonium chloride (0S-570) was
introduced and mixed to provide a uniform composition.
This later composition was uniformly applied to the
subject's scalp on the right side. The remaining
procedure 1s as described in Example 1 and the results of
this Example are also shown on Table I.

Table I reports the results of permanent waving

test comparisions on the second subject.
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TXAMPLE 7

The permaﬁent waving formulation employed in
Example 1 is used with 2.00% by weight of methyl
dioctadecyl-FN;(2—azacyélohaptané-2-one)methle ammonium
chloride in place of dlmetnyl—hexadecyl-lJ—(2~py;r011donyl‘
methjl] ammonium chloride in the reducing lotion.

“Then aopllpu to the hair rolled on permanent hair
secting rods, followed by application of the naute calizing
solution nnoloyed in Example 1 and rinsed and dried in the

manner described therein, the same hair conditioning,

benefits are achieved.
FXAMPLE 8

The permanent waving formulation employed in
Example 1 is used with 1.5% by weight of Aimethyl
tetraﬁecyl—Lg-(Z—piperiﬂonyl)ethylj ammonidm chloride in the
reducing lotion ia place of dimethyl-hexadecyl-[N#(2-

rpyrroiidonyl)methYLl ammonium.chloride in the reducing

lotion.

When applied to tHe hair rollad oan permanent hair
settlng rods, followed by aoollcatlon of the neutralizing
solution employed in Example 1 and rinsed and dried in the

manner described therein, the same hair conditioning

venefits are achieved.

(7]
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Comparable results are obtained when 0S-470 or
QS-570 are replaced with other quaternized amino lactams of
this invention, particularly
methyl-didodecyl~[N~(2-pyrrolidonyl)methyl]chloride
methyl-dihexadecyl-[N-(2-pyrrolidonyl)methyl]chloride
dimethyl-ecosyl-[N-(2-pyrrolidonyl)methyl]chloride
methyl-dioctadecyl-[N-(2-pyrrolidoanyl)methyllchloride

Many other substitutions and modifications will
become apparent from the foregoing disclosure without

departing from the scope of this invention.

Lid
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COMPOSITIONS USED IN PERMANENT STRUCTURE
ALTERING OF HAIR '

WHAT IS CLAIMED IS:

1. A hair structure altering composition
containing a keratin softening and hair fiber penetrating

agent of a quaternized amino lactam having the formula:

( . C=0
N/ . X—
+ 1
(CHz)mN-—-R3
Ry
5 wherein m is an integer having a value of from 1 to 4: R

is alleene having from 3 to 8 carbon atoms and is
1 R
and R3 are each independently selected from the group of
alkyl, alkyl oxide, alkylhydroxy, alkoxy, aryl, aralkyl,
10 alkaryl, and alkyl amidoalkyl radicals, said gfoups each

optionally substituted with C, to C4 alkyl:; R

having from 1 to 30 carbon atoms and at least one of R1,
R, and R3'is a radical having from 8 to 30 carbon

atoms; and X is a chloride, bromide or iodide anionm.

2. A permanent structute altering composition
for hair containing between about 0.01% and about 7.00% by
weight of the quaternized amino lactam of Claim 1 wherein
R' is methyl or alkyl containing from 14 to 22 carbon

5 " atoms.

SUBSTITUTE SHEET
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3. The composition of Claim 1 wherein said

lactam is quaternized amino pyrrolidone.

4, The composition of Claim 1 wherein said
composition is a hair reducing lotion containing the

quaternized amino lactam of Claim 1.

5. The composition of Claim 4 wherein the
reducing lotion is an aqueous solution of ammonium
thioglycolate and the quaternized amino lactam is a
quaternized amino pyrrolidone wherein R' is methyl or

alkyl containing from 14 to 22 carbon atoms.

6. The composition of Claim 4 wherein said

reducing lotion is a permanent waving lotion.

7. The composition of Claim 4 wherein said

reducing lotion is a hair straightening lotion.

8. The reducing lotion of Claim 4 containing
between about 0.5% and about 5% by weight of said

gquaternized amino lactam.

9. The composition of Claim 8 wherein said
quaternized amino lactam is dimethyl hexadecyl-[N-(2-
pyrrolidonyl)methyl]chloride and wherein the composition
contains between about 0.75% and about 1.5% of said lactam

in the hair reducing lotion.

SUBSTIiTUTE SHEET
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10. The composition of Claim 8 wherein said
quaternized amino lactam is aimethyl octadecyl-[N-(2~
pyrfolidonyl)methyl]chloriderand—wherein the composition
contains between about 0.75% and about 1.5% of said lactam

in the hair reducing lotion.

11. The composition of Claim 1 wherein said
composition contains a hair reducing lotion and a
neutralizing lotion for éaid reducing lotion and said
quaternized amino lactam is added to at least one of the
reducing and neutralizing lotions in a concentration of
between ébout 0.01% and about 7% by weight based on the

total volume of each lotion.

12. The permanent hair structure altering

composition of Claim 1 wherein said lactam has the formula

2 CHy
cH &=0

KN/ c1”
l' : CH

" CH rfz_.a ’
2 \\\\ 3

Ry
wherein at least one of Rzrand'R3 is selected from the
group consisting of octadecyl, tetradecyl, hexadecvyl,.
hydrogenated tallow and coco and the other of R, and

, , 2
Ry is methyl or the same as R

3"

13. The prccess'of;cbntacting hair with a
reducing lotion containingia'keratin reducing agent and
the quaternized amino lactam of Claim 1 in a mole ratio of

between about 5:1 and about 30:1.
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14. The process of Claim 13 wherein said
reducing lotion 1is an aqueous solution containing between

about 0.0l wt. % and about 7 wt. % of said reducing agent.

15. The process of Claim 13 wherein the mole
ratio of reducing agent to guaternized amino lactam is

between about 8:1 and about 20:1.

16. The process of adding an effective hair
penetrating amount of the quaternized amino lactam of

Claim 1 to a permanent hair reducing lotion.

17. The process of adding an effective hair
penetrating amount of the quaternized amino lactam of

Claim 1 to a hair straightening lotion.

-18. The process of Claim 16 wherein said
quaternized amino lactam 1s a guaternized amino

pyrrolidone.

19. The process of Claim 17 wherein said
quaternized amino lactam is a quaternized amino

pyrrolidone.

20. The process of Claim 16 wherein said

quaternized amino lactam 1is the quaternized amino lactam

of Claim 12.

21. The process of Claim 17 wherein said

quaternized amino lactam is the quaternized amino lactam

of Claim 12.

SUBSTITUTE SHEET
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22. A process for permanently altering the
configuraﬁion of hair without damage including the steps of .
(a) imparting the desired configuration to
7 the hair 7
5 . B (b) treating the hair with an aqueous
‘alkaline solution containing a
rmercaptan keratin reducing agent and a
quaternized amino lactam of Claim 1 in
a mole ratio of from about 3:1 to about
10 . : 30:1 reducing agent to lactam at a pH
of from about 7 to about 10.5 for a
period sufficient to obtain a permanent
- hair configuration alteration without
damage torthe hair and
15 (c) fixing said altered configuration with

a neutralizing solution. '

23. The process of Claim 22 wherein the mole
ratio of reducing agent to quaternized amino lactam is

between about 8:1 and about 20:1.

24. The process of Claim 22 wherein saiAd
neutralizing solution contains a peroxy oxidizing agent

and the quaternized amino lactam of Claim 1.

25. The process of Claim 24 wherein said
quaternized amino lactam is quaternized amiho pyrrolidone
wherein R' is alkyl having from 14 to 22 carbon atoms and
between about 0.01% and about 7% of said lactam is

5 contained in said neturalizing solution.
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26. The process of Claim 22 wherein said
neutralizing solution contalns a peroxy oxidizing agent

and the quaterﬁized amino lactam of Claim 12.

27. The process of Claim 22 wherein the
quaternized amino lactam in the aqueous alkaline solution

is the quaternized amino lactam of Claim 12.
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