
WO 2012/010351PCT/EP2011/058509 1 Description Process for semipermanent
straightening of curly, frizzy or wavy hair. The present patent application
for industrial invention relates to a process used to straighten curly,
frizzy or wavy hair semipermanently, which is based on the combined use of
glyoxylic acid and a temperature higher than 150C. The structure of human
hair fiber (or hair) is well described in US 6517822B1. 5The techniques
that are currently used to straighten curly or frizzy hair can be grouped
in three families: a. Simple treatment with electrical irons basically
composed of two hot plates (temperatures higher than 100C), between which
hair is placed and pressed to obtain desired styling. 10 b. Chemical
treament plus low-temperature mechanical treament: it uses chemical
substances that, after being applied on hair and after treating it at
temperatures lower than 100C, are able to induce modifications in the
aspect of hair. c. Chemical treatment plus high-temperature mechanical
treatment: it uses chemical substances that are applied on hair to treat it
at temperatures higher than 100C. Such a technique is able to induce hair
modifications that are more considerable than the ones obtained with
technique (a) due to the combined action of heat and chemical substances
applied to hair. Numerous chemical substances are currently used to
straighten frizzy or curly 20  hair, which are able to interact with
bisulphide brdiges of cystine or with pepticlic bonds of amminoacids that
compose hair. These treatments are well described, for instance, in WO
2007/135299 and US 2010/0300471. In the majority of cases, the substances
used for this type of treatments are impaired by problems of high toxicity
for man and/or high aggression for hair (i.e. formaldehyde, glutaraldehyde,
sodium hydroxyde, ammonia, sulphur compounds, guanidine, etc.).  WO
2012/010351PCT/EP2011/058509 2 FR 1 323 640 discloses a hair straightening
composition that contains vaselina and vegetal resins and also rhodinol to
avoid hair breakage and ionone and coumarin to perfume.     FR 2 845 903
discloses a hair straightening composition that contains 5bisulphilketone.
These documents do not disclose any hair straightening process and do not
describe the synergic effect of compositions as heating means. EP 1 900 393
discloses the use of a dione, in particular diacetyl, to improve hair dying
and reduce irritation caused by dyes, 10DE 198 20 894 discloses a dye that
contains tiobarbituric acid and carbonyl compounds, such as diacetyl. These
documents do not disclose that the dye has a hair straightening effect.
Moreover, an expert of the field has no incentive in using a dye with irons
to straighten hair. 15Numerous patent documents refer to the use of
glyoxylic acid in hair treatment to improve the visual aspect and
physical-mechanical features of hair. GB 1416564 uses mercaptoderivatives
to obtain permanent hair deformation based on the principle of breakage of
cystine disulphide bridges using also 20 glyoxilyc acid salts (not
glyoxylic acid) in the mixture with evident purpose of pH buffering agents.
The declared concentrations of glyoxylic acid salts are all lower than 4%
by weight and moreover the process disclosed in GB 1416564 excludes the use
of temperatures higher than 150C. Such low glyoxylic acid concentrations
and such temperatures are not effective for hair 25straightening. US
6086861 uses glyoxylic acid and its salts to treat hair dandruff. WO
2007/135299 and FR 2901472 disclose a method to treat keratine fibers using
high temperature and special families of carboxylic acids (alphahydroxylic
and alpha-ketone acids) and derivatives, and in particular pyruvic 30acid.
Moreover, the concentration ranges of pyruvic acids (2-8 Molar) are
excessively high, making the acid ineffective in the following hair
washings.  WO 2012/010351PCT/EP2011/058509 3 The purpose of the present
invention is to eliminate the drawbacks of the prior art, by disclosing a
hair straightening process that is efficient, effective and time-lasting
for at least six washings. Another purpose of the present invention is to
provide such a hair straightening process that is not harmful for hair and
for the health of the person applying it. These purposes are achieved
according to the invention, with the characteristics disclosed in the
attached independent claim 1. Advantageous embodiments are disclosed in the
dependent claims. 10 The object of the invention is a process based on the
combined use of glyoxylic acid and a high-temperature mechanical treatment.
Said mechanical treatment provides for mechanical straightening with iron
at a temperature of about 200C (+1- 30C). More precisely, the process
comprises the following steps: 15- application of aqueous solution of
glyoxylic acid on hair; - permanence of said substance in contact with hair
for a time included from 30 to 120 minutes; - hair drying;      - hair
straightening with hair-straightening iron at a temperature of 20
approximately 200 +/- 30 C. Unlike the precepts of the prior art, the
process of the invention allows for obtaining straight, soft, glossy hair
(with strong volume reduction in case of frizzy hair) from curly and/or
frizzy hair, maintaining such properties also after repeated washings with
water and shampoo (semipermanent effect). 25The process of the invention
modifies the spatial conformation of hair, reducing volume and number of
curves. Glyoxylic acid is dissolved in water to obtain an aqueous solution
of glyoxylic acid. Advantageously, glyoxylic acid is dissolved in water
with concentration comprised between 4.5 and 14.5% by weight. Said range
has given the best 30results in terms of efficiency to obtain straight
hair. Advantageously, the aqueous solution of glyoxylic acid can be added
with a mixture of Diacetyl and Acetoin. The addition of said mixture has
given  WO 2012/010351PCT/EP2011/058509 4 remarkable effects in terms of
hair straightening. In particular, the mixture of Diacetyl and Acetoin is
dissolved in said aqueous solution of glyoxylic acid in concentration
comprised between 1 and 5% by weight. Moreover, the aqueous solution of
glyoxylic acid can be dissolved in a 5 cosmetic hair composition containing
one or more ingredients that are commonly used in cosmetics. For instance,
said cosmetic ingredients can be the ones describes in the Decision of the
European Commission dated 8 May 1996 published on the Official Journal of
the European Community (GUCE L 132 dated 01/06/1996). 10 The process of the
invention allows for changing the conformation of hair so that it acquires
a straight shape, if originally curly and frizzy, and maintains it for at
least six hair washings.    In particular, said process has proved to
induce semipermanent modifications in hair conformation, which remain such
also after repeated hair washings in 15 common use conditions. Additional
characteristics of the invention will appear more evident from the
following detailed description that refers to merely illustrative, not
limiting embodiments, illustrated in the enclosed drawings and tables.
Experimental tests were carried out consisting in dissolution of Glyoxilyc
acid 20 in water in ponderal ratio comprised between 4.5 and 14.5 % by
weight. Following are composition examples of aqueous solutions of
glyoxylic acid used for the tests. Example 1; Water 95.5 grams 25Glyoxylyc
Acid  4.5 grams (0.6 Molar) Example 2: Water    90 grams 



Glyoxylyc Acid  10 grams (1,35 Molar) Example 3: 30 Water   85.5 grams
Glyoxylyc Acid  14.5 grams (1.9 Molar)  WO 2012/010351PCT/EP2011/058509 5
These solutions were placed in contact with hair that had been previously
washed with shampoo according to common use. Said solutions were then
applied on hair with a rigid bristle brush.   Hair was covered with a
plastic cap to reduce water evaporation, left in 5contact with said
solutions for 30, 60, 120 minutes, and then dried with hair dryer according
to common use. Once dry, hair was straightened with hair-straightening iron
heated at average temperature of approximately 210C. Finally, hair was
washed with shampoo and dried. 10At the end of treatment, hair was shiny,
straight, soft to touch, with a particularly pleasant general aspect.
Experimental tests were carried out on hair straightening effect that
evaluate the reduction of curves and volume in hair.    In particular,
comparative tests were carried out, comparing the straigthening 15effect
after mechanical action/heat of irons obtained by putting hair in contact
with: - water only: - compositions according to the present invention;
- a known composition, such as the composition described in example 3 of 20
WO 2007/135299. To that purpose, the solution described in example 3 of WO
2007/135299 was prepared, consisting in a solution of pyruvic acid 4 Molar
(35.2 % by weight) in water. Said solution was used according to the
instructions contained in WO 2007/135299, that is hair temperature of 40C,
25 minute 25contact time and iron temperature of 1800 . The results of the
tests are shown in the enclosed tables 1 to 5. Said tests were carried out
with different contact time of the solution with hair. Tables 1 to 4 show
the results obtained with the composition of the invention for 60 minute
contact time. Instead, table 5 shows the results obtained with 30 the
composition of the invention for 30 and 120 minute contact time. Additional
tests were carried out to see whether the effect obtained with solutions of
glyoxylic acid could be replicable also when the solution of  WO
2012/010351PCT/EP2011/058509 6 glyoxylic acid was added to a commercial
cosmetic formulation (i.e. substances that are normally used in the
cosmetic sector). To that end an additional test was carried out on a
composition of the invention by adding a solution of Glyoxylic acid with a
cosmetic found on the 5  market for hair treatment. In particular, a hair
straightening test was carried out using a cosmetic product found on the
market (Crema Balsamo BALM produced by Tricobiotos spa Vatano (PO) -
Italy), without semipermanent hair straightening effect.      80 grams of
said cosmetic product were added to 20 grams of aqueous 10 solution of
Glyoxylic acid at 50% by weight. After carrying out the same hair treatment
operations described in the previous pages, results similar to the ones
obtained in the tests that were carried out using the same solution of
example 2 of the invention were obtained. 15As shown in the tables, all
tested compositions have a higher straightening effect compared to the
simple use of water and hair straightening iron. In particular, the method
described in WO 2007/135299 has proved to achieve satisfactory results only
for the first four washings, and afterwards hair resumed its original shape
(curly and frizzy). 20Instead, with the method of the invention, a
remarkable result was obtained at the end of the hair treatment: hair was
shiny, straight, soft to touch, with a generally pleasant aspect that was
maintained also after six consecutive washings with water and shampoo.
The efficacy of the treatment of the invention, in the modification of the
shape 25 of hair, has proved to be stable over time for at least six
washings, rinsings and dryings in common use conditions of hair shampoo. As
shown in tables 1- 5, the method of the invention has given the best
results with the solution of glyoxylic acid described in example 2 for 60
minute contact time on hair. 30 Better results were even achieved by adding
the aqueous solution of glyoxylic acid to a mixture of Diacetyl and Acetoin
in ponderal ratio between 1 and 5% with respect to the total aqueous
solution.  WO 2012/010351PCT/EP2011/058509 7 The ponderal ratio between
Diacetyl and Acetoin can change according to the purity of substances. For
illustrative purposes, 1:10, 1:1 and 10:1 diacetyl/acetoin ponderal ratios
were considered in examples 4, 5 and 6. Following are composition examples
of some of the mixtures used for the 5tests. Example 4: Water 86 grams
Glyoxylyc acid    10 grams Diacetyl/Acetoin mixture in 1:10 ratio  4 grams
10 Example 5: Water 86 grams Glyoxylyc acid  10 grams Diacetyl/Acetoin
mixture in 1:1 ratio  4 grams Example 6: 15 Water    86 grams Glyoxylyc
acid  10 grams Diacetyl/Acetoin mixture in 10:1 ratio4 grams Also in this
case, a comparison was made with the method described in example 3 of WO
2007/135299, 20 Additional tests were carried out to see whether the effect
obtained with the aforementioned mixtures could be replicable also in the
case when the mixtures were added to a cosmetic formulation. So, an
additional test was carried out by adding a cosmetic hair treatment found
on the market to glyoxylic acid and Acetoin and Diacetyl mixture. In 25
particular, a hair straightening test was carried out using a cosmetic
product found on the market (Easy care relaxing conditioner produced by
Unicompany spa Rome-Italy), without semipermanent hair straightening
effect.    76 grams of said cosmetic were added to 20 grams of aqueous
solution of 30 Glyoxilyc acid at 50% by weight and 4 grams of
Diacetyl/Acetoin mixture in 1/1 weight/weight ponderal ratio.  WO
2012/010351PCT/EP2011/058509 8 After carrying out the same hair treatment
operations described in the previous pages, the same results obtained in
the tests that were carried out using the same solution as example 2 of the
invention (Water + Glyoxylic Acid Diacetyl/Acetoin mixutre in 1/1 ratio
(weight/weight)) were obtained. 



5As shown in tables 5 to 10, at the end of the treatment with addition of
Diacetyl and Acetoin mixture, a remarkable result was obtained, which was
even better than a solution exclusively containing glyoxylic acid.
DEFINITIONS   Glyoxilyc Acid: (CAS number: 563-96-2 or, in aqueous
solution, CAS 10number: 298-12-4). Its use in the cosmetic sector as
buffering substance is considered to be safe and is permitted without
restrictions. Diacetyl: (CAS number 431-03-8). It is an organic substance
produced by lactic bacteria in presence of carbohydrates and oxigen (see
EPO430406). In the production of Diacetyl by means of bacterial
fermentation also Acetoin is 15 produced by the same bacteria. Diacetyl is
normally used as aroma in the food industry. Acetoin: (CAS number
513-86-0). It is an organic substance produced by lactic bacteria in
presence of carbohydrates and oxigen (see EPO430406). In the production by
means of bacterial fermentation of Acetoin, Diacetyl is 20 produced by the
same bacteria. Acetoin is normally used as aroma in the food industry.
Mixture: solution composed of Diacetyl and Acetoin in variable poncieral
ratio. Buffering agent: when dissolved in water, it reduces the pH
variation of the solution to the addition of acid or alkalinesubstances.
Semipermanent treatment: treatment in acid environment (pH lower than 7) of
curly or frizzy hair to straighten it, with permanence in such a condition
for at least six washings with water and shampoo, without using substances
able to react with cystine disulphide bridges or by means of alkali
30Permanent treatment: hair treatment to bring it to curly or straight
condition with permanence in such a condition for at least six washings by
means of oxido-reduction process of disulphide bridges of the cystine
contained in hair  WO 2012/010351PCT/EP2011/058509 9 or by means of
hydrolysis of peptidic bonds with alkali (pH higher than 7). The technique
is well known and described in WO 2007/135299 Al and US 4409204.
Hair-straightening iron: Electrical heating device that is used by
associating 5  heat and pressure to straighten hair. It is generally
composed of two flat heating elements, covered with various materials,
between which a lock of hair is pressed at a time. Said hair-straightening
irons are commonly found on the market. Hair dryer: ordinary hair-drying
device with heating resistance and fan.  WO 2012/010351 10 Table 1  "AFRO"
TYPE, NATURAL CURLY HAIR     Buyup pue odium's 419 Jaye (-) 7 - (+4-) (++)
(++)     6u;Alp pue ooduleys Ifig Jaye (-) (3-) (++) (++) (++)     514,443
pue odium's Lilt Jelly  (++) (++) (++) (+4-) (++)    oupilip pue oaduseus
PJE Jane  (++) (+++) ( + + + ) (+++) (++)  



STRAIGHTENING EFFECT ASSESSMENT (curve reduction) ouptip pue oodusegs PLIE
JeJte (-) (+++) (+++) (+++) (+++) (+++)    ButifJp pue ackitueys ; 'ou Jaye
(+++) (+++) [ ( + + ) (+++)     (a) uctui ougiammans .1,/e4 jo ,duisi  (Re
01-Z 01-Z 081-    (semului) eLtin )oeluoo 09 1 09  1 09 oo 09     (a)
earualedure; Jecw 441 08 oe 0 08 08 70-17-    TEST PREPARATION I_WATER 100
ml [95.5 g WATER + 4.5 g GLYOXYL1C ACID 190 g WATER + 109 GLYOXYLIC ACID
85.59 WATER + 14.59 GLYOXYLIC ACID 76 g CREMA BALSAMO Tricobiotos + 20 g
solution of GLYOXYL1C ACID  50% in water (w/w)  PYRUVIC ACID 4 Molar
(Example 3 of W02007/135299 Al)  PCT/EP2011/058509 %06 < uolionPeef I- +
%06 pue 92 ueamleg uoponpaa 



%9Z pue tg ueemjeq uoponpea 1,-+ -  %09 pus' 90 ueemleq uallonpaid  `Yoga
ueLii  _lama, uoimpoH 4. Pelle ON i MEASURED PARAMETER % Reduction of
number of curves found in 30 cm of hair (no. of residual curves/no, of
initial curves x 100)  11  z awl "AFRO" TYPE, NATURAL CURLY HAIR VOLUME
REDUCTION ASSESSMENT (reduction of hair spatial volume) ow/Up pue oothuecis
479 Jane I(-) (4) I(4.) T I (-/+)    &gip pue ooduleys L/9 Jane   (+4) (+4)
(+4)     oupfJp pue odium's 141ft Jalie  (4+) (+4) (+4) (+4) (++)    &gip
pue oocituetis pir Jaye  (+4) (+++) (4+) (+++) (++)    ouptip pue ooduietis



pue Jene  (444) (+44) (+++) (+4+) (4+4)    bliptip pue acclaim's 1 .ou Jane
(+4+) (444) (+4+) (+++) (444)    (a) ow! BUILI0111516.11S Jieti lo
..ofulkt, 0 2 cue 0 2  0 2     (seplugu) out!' joemoo 09 09 09 09 09
(a) amieJeduiej Jagli neki 06 06 0 0 0 017    TEST PREPARATION WATER 100 ml
95.5 g WATER + 4.5 g GLYOXYLIC ACID 909 WATER + 109 GLYOXYLIC ACID 85.59
WATER + 14.5 g GLYOXYLIC ACID 76 g CREMA BALSAM Tricobiotos + 20 g solution
of GLYOXYLIC ACID 50% in water (w/w) PYRUVIC ACID 4 Molar (Example 3 of
W02007/135299 Al)  WO 2012/010351PCT/EP2011/058509 12  Table 3  "European"
TYPE, NATURAL CURLY HAIR STRAIGHTENING EFFECT ASSESSMENT (curve reduction)
Bug.,ip pue ()odium's 189 Je4v (-)(-) 



(-0(++) (++)(++) (+)(+ ) (++)(++) (-1+)(+)    6uptip pue oodureqs Lit9
Jelie          But/Up pue ooduteqs flit, Jalie (-) (4+) (+++) (++) (+++)
(++)    6upOp pue oodureqs pie .184je (-) (+++) (+++) (+++) (+++) (++)
Ougip pue ooduteals pue Jaye (-) (+++) (++++) (+++) (++++) (+++)    Ougap
pue ooduieqs i -au Jew (-) (++++) (++++) (++++) (4+++) (+++)    (a) 1104
BugfavAreAts Jiey jo -dwai 0 t  otz 0 tZ 



091,    (samurai) 01.11fl )08741.100 09 09 09 09 09 SZ    (a) eime.taduum
Aceqll JicH 0 0 0 L 0     TEST PREPARATION WATER 100 ml 95.5 g WATER + 4.5
g GLYOXYLIC ACID 909 WATER + 109 GLYOXYLIC ACID [85.5 g WATER 4- 14.5 g
GLYOXYLIC ACID 76 g CREMA BALSAM() Tricobiotos + 20 g solution of GLYOXYLIC
ACID 50% in water (w/w) PYRUVIC ACID 4 Molar (Example 3 of W02007/135299
Al)  13 amei  "European" TYPE, NATURAL CURLY HAIR VOLUME REDUCTION
ASSESSMENT (reduction of hair spatial volume) ouptlip pus' odium's qi9
JaJie (-) (4+) (44)  (44)     oupilip pue odium's tag Jane (-) (444) (4+)
(+4) (+4) (+)    Bulk', pue odium's Llit7 -mile (-) (444) (444) (+4) (444)
(44)   



&gip pus, odium's PE Jelie  (++s) (444) (+4) (444) (+4)    BulAlip pue
ooduieqs pue Jebre  (44+) (4+4+) (444) (+44+) (44,-)    oupCip pue odium's
". .OU Mile  (+44+) (+44+) (+44+) (+444) (+44+)    (00) 04 Outualqfl'aus
4eil "o dwei 01-e   0 tZ 0 Ve 08 t    (seintqw) awg lasluoo 09 09 09 09 09
SZ    (a) ame.tadtas' Jefill -1!e14 OE 08 OS OC OE     TEST PREPARATION
WATER 100 ml 95,5 g WATER 4,5 g GLYOXYLIC ACID 909 WATER 4- 109 GLYOXYLIC
ACID 



85.5 g WATER + 14,5 g GLYOXYLIC ACID 76 g CREMA BALSAM Tricobiotos 20 g
solution of GLYOXYLIC ACID 50% in water (w/w) PYRUVIC ACID 4 Molar (Example
3 of W02007/135299 Al)  WO 2012/010351PCT/EP2011/058509  14 Table 5 "AFRO"
TYPE, NATURAL CURLY HAIR   Bupfrp pue oodureqs t.119 Jaye   (1+) (-0 (-1+)
......_ ...._ (++) (-0 (++) (+)    Buplap pue oodureqs tils   (+) 4- 4-
(++) (++) (++) (-4-+) (++) (+4-)    Birgit) pue oodatetis yip Jane   (++)
(++) (++) (++)  (+++) (++) (+++) (+++)   EVALUATION OF STRAIGHTENING EFFECT
(reduction of curves) with differenI Bugip pue oodwegs pm ..10410   (++)
(++) (+-4-) (+++) (+++) (++++) (+++) (+++) (+++)    ouplip pue 



oodureqs pug' Jaye 0 0 rLL (++)(++) (++)) (++)(+++) (+++)(+++)
(++++)(++++) (++++)(++++) (++++)(++++) ------ (++++)(++++)    Bupfip pue
oadtuetis I -ou Jaye               (0-.) uon 6umelq6le4s areti jo .dutea
F-01-3 01.3 02 me   02 02 01.3 091-    (segwful) awn ioemoo 0 031- OE OE OE
OE 031- 03 031. aet. 93    (a ) atmetadtuej Jog!! JIEH 0 OE OE OE 06 OE 0  



0E 0 OE Ot7    TEST PREPARATION IWATER 100 ml I WATER 100 ml 195.5 g WATER
+ 4.5 g GLYOXYLIC ACID 1909 WATER + 10 g GLYOXYLIC ACID [35.5 g WATER +
14.5 g GLYOXYLIC ACID 176 g CREMA BALSAM() Tricobiotos + 20 g solution of
GLYOXYLIC ACID 50% in water (w/w) 195.5 g WATER + 4.5 g GLYOXYLIC ACID 190
g WATER + 10 g GLYOXYL1C ACID 185.5 g WATER + 14.5 g GLYOXYLIC ACID 76 g
CREMA BALSAM() Tricobiotos + 20 g solution of GLYOXYLIC ACID 50% in water
(w/w) PYRUVIC ACID 4 Molar (Example 3 of W02007/135299 Al)   WO 2012/010351
15 Table 6  "AFRO" TYPE, NATURAL CURLY HAIR   Bluittp pue odium's Lug
falste (-) (++) (+++) Hs+) (+++)     &gip pue podium's ills Jaye (-) (+++)
(+++) (+++) (+++)     5upfdp pue podium's cut Jaye (-)1 (+++) (+++)  (+++)
(++)    Bug* pue ooduieqs pig Jaye (-)  (++++) (++++) (++++) (++++) (++)
STRAIGHTENING EFFECT  ASSESSMENT (curve reduction) Buptip pue oodaieqs pug'
Jelje  



(++++) (++++) (++++) (++++) (+++)    6W* pue oodi.ueqs i 'ou JOIN (-)
(++++) (++++) (++++) (++++)     (a) uou auluepifitaus J"eq lo -dtuai 02  0
2 w_e  0E41-    (seinupu) OLIN )00)U00 09 09 09 09 09     od anneladarel
Jag!' Jleig 06 06 06 06 06 017    TEST PREPARATION WATER 100 ml 76 g WATER
+ 20 g solution of GLYOXILYC ACID 50% in water wiw + 4g DIACETYLIACETOIN
mixture 1/10 w/w 76 g WATER + 20 g solution of GLYOXILYC ACID 50% in water
w/w + 4 g DIACETYUACETOIN mixture 1/1 w/vv 76 g WATER + 20 g solution of
GLYOXILYC ACID 50% in water vviw + 4 g DIACETYUACETOIN mixture 10/1 w/w 76
g Unicompany COSMETIC BASE + 20 g solution of GLYOXILYC ACID 50% in water
w/w 4- 4 g DIACETYIJACETOIN mixture 1/10 w/w PYRUVIC ACID 4 Molar (Example
3 of W02007/135299 Al)  16  Table 7  "European" TYPE, NATURAL CURLY HAIR
STRAIGHTENING EFFECT ASSESSMENT (curve reduction) OupUp pue ooduieqs LI)9
Jane  (++++) (++++) (++++) 



(++++) (-I+)   5upfap pue oodureqs Lag Jalie (-) (++++) (++++) (++++)
(++++)    buplip pue ooduieqs illk -toile (-) (++++) (++++) (++++) (++++)
(++)   Buptip pue oackueqs PJC Jelly (-)(-) (++++)(++++) (++++)(++++)
(++++)(++++) (++++)(++++) (++)(+++)   Ouplip pue Podium's puE Jane
fluptip pue ooduietis L CAI Jene  (++++) (++++) (++++) (-H.++) (++++)   (a)
tiali eaquagp5m4s ileg jo 'ritual, 02 1 02   081.   (samurai) OLIN pewoo 09
09 09 



09 09 91e   (0) amievaduia; Jeqll 40144 WATER 100 ml 30 76 g WATER + 20 g
solution of GLYOXILYC ACID 50% in water 30 wlw +49  DIACETYUACETOIN mixture
1/10 vvlw 76 g WATER + 20 g solution of GLYOXILYC ACID 50% in water 30 w/w
+4 g DIACETYUACETOIN mixture 1/1 w/w 76 g WATER + 20 g solution of
GLYOXILYC ACID 50% in water 30 11 w/w + 4g DIACETYUACETOIN mixture 10/1 w/w
76 g Unicompany COSMETIC BASE + 20 g solution of GLYOXILYC ACID 50% in
water w/w +4 g DIACETYL/ACETOIN 30 mixture 1/10 w/w PYRUVIC ACID 4 Molar
(Example 3 of W02007/135299 Al) 40   Z 0 I= ct CC < O. uu et Ct. 1- V, U.t
)-        WO 2012/010351PCT/EP2011/058509  17 8 emei  "AFRO" TYPE, NATURAL
CURLY HAIR VOLUME REDUCTION ASSESSMENT (reduction of hair spatial volume)
BupUp pue oodweqs (119 laile  , + + (+4+) (++) (++) (-1+)    6upfutp pue
oodweqs LIK Ja4ie  -I- -I- + (++++) (+4+) (+4+) (4)    BuyUp pue odium's
tilP JoJie + + + (++++) (++++) (+4+) (4+)  



&gap pue oodweqs PIE Jane  - 4- + + 1 (++++) (++++) (++++) (++)    5uptip
pue oodweqs PUZ Jaye  --1- + 4- + ..... (++++) (++++) (++++) (+++)
6upirp pue oodweqs I .ou Jew -r- I..I + (++++) (++++) (++++) (+4+)    (a)
uall BuwaNBleilis J'eq lo .dwai, 2 0  01-3  02 081    (semww) swig pew  0
co 09 09 09 93    (a) auuededwai 490 -11e14  



0 cf) 06 08 06     TEST PREPARATION WATER 100 ml 76 g WATER + 20 g solution
of GLYOXILYC ACID 50% in water w/w 49 DIACETYUACETOIN mixture 1/10 w/w 76 g
WATER + 20 g solution of GLYOXILYC ACID 50% in water w/w + 49
DIACETYUACETOIN mixture 1/1 w/w 76 g WATER + 20 g solution of GLYOXILYC
ACID 50% in water w/w 4g DIACETYUACETOIN mixture 10/1 w/w 76 g Unicompany
COSMETIC BASE + 20 g solution of GLYOXILYC ACID 50% in water w/w + 4g
DIACETYL/ACETOIN mixture 1/10 w/w  PYRUVIC ACID 4 Molar (Example 3 of
W02007/135299 Al)  18  Table 9 "European" TYPE, NATURAL CURLY HAIR VOLUME
REDUCTION ASSESSMENT (reduction of hair spatial volume) Burkp pue odium's
4)9 dalle (-) 1 (+++) (++++) (+4-0  (-to   outhp pue odium's gig Jane
(++++) (++++) (++++) (+++) 'I   Biukp pue odium's Lilt Jane (-) (++++)
(++++) (++++) (++++) (+)   6upilip pue podium's pig -tali&  (++++) (++++)
(+++ +) (++++) (++)   6luillip pue podium's pue "Imp (-) (++++) (++++)
(++++) (++++) 



(+++)   Muicip pue podium's I 'OL1 JaIle (-) (+*++) (+4-4-0 (++++) (++++)
(++++)   (a) Liao 6ugte'451e4s um' "o .diusi 01.0 01.Z 0 IZ  01.Z 091.
(segiultu) aLigi loegtoo 09 09 09 09 r- 09    (a) aunateduielt Jag!' ueiti
OE OE OC OC c, 0, Ott   TEST PREPARATION [WATER 100 ml 176 g WATER  20 g
solution of GLYOXILYC ACID 50% in water wiw + 49 DIACETYUACETOIN mixture
1/10 wlw [7_6, g WATER + 20 g solution of GLYOXILYC ACID 50% in water vv/w
+ 4 g DIACETYUACETOIN mixture 1/1 w/w  76 g WATER + 20 g solution of
GLYOXILYC ACID 50% in water w/w +49  DIACETYUACETOIN mixture 10/1 w/w 76 g
Unicompany COSMETIC BASE + 20 g solution of GLYOXILYC ACID 50% in water
vv/w + 4g DIACETYL/ACETOIN mixture 1/10 w/w PYRUVIC ACID 4 Molar (Example 3
of W02007/135299 Al)  WO 2012/010351PCT/EP2011/058509  19 Table 10  "AFRO"
TYPE, NATURAL CURLY HAIR EVALUATION OF STRAIGHTENING EFFECT (reduction of
curves) with different contact time  BurifJp pue ex/wells cog Jaye   0  I [
(+) I(++++) (++)  (+++) (++)   



BupfJp pue ooduteys tog Jaye ir., ,...... -  (++) (++++) (+++) (++) (+++)
(++)    BupCip pue oodulegs top Jaye r   (++) (++++) (++++) (+++) (++++)
(+++) (++)   &gip pue oodulegs we Jaye - '.'1- - -='-  (+++) (++++) (+++)
(+++) (++++) (++++) (++)   oupi.Jp pue ooduieqs pug ..1840 0    (+++)
(++++) (++++) (++++) (++++) (++++)    Bugrp pue ooduieqs 1 *ou Jaye   (-)
(+++) (++++) (++++) (++++) (++++) (++++) (++++)   



(a) uaq SutuaitiBieys Jreu io -duJej  0 2  02  02 02 0 2 012 0 2 02 08 t
(salnugu) OW!) 10e)1.100 9 t. 06   91- 06  91- 06  GZ   (a) ) aitneJadwai
Jacill JfeH 06  HOE  06  08 OE 06 Oe 06 08 0t7   TEST PREPARATION 'WATER
100 ml  [WATER 100 ml  'WATER 100 ml  76 g WATER + 20 g solution of
GLYOXILYC ACID 50% in water w/w + 4 g DIACETYLACETOIN mixture 1/1 w/w  76 g
WATER + 20 g solution of GLYOXILYC ACID 50% in water w/w + 4 9
D1ACETYUACETOIN mixture 1/1 wlw  176 g WATER + 20 g solution of GLYOXILYC
ACID 50% in water w/w + 4 g DIACETYLIACETOIN mixture 111 w/w  176g
Unicompany COSMETIC BASE + 20 g solution of GLYOXILYC ACID 50% in water w/w
+ 4  9 DIACETYL/ACETOIN mixture 1/10 w/w  176 g Unicompany COSMETIC BASE +
20 g solution of GLYOXILYC ACID 1_50% in water w/w + 4 g DIACETYUACETOIN
mixture 1/10 w/w  76 g Unicompany COSMETIC BASE + 20 9 solution of
GLYOXILYC ACID 50% in water w/w + 4 g DIACETYL/ACETOIN mixture 1/10 w/w
PYRUVIC ACID 4 Molar (Example 3 of W02007/135299 Al)  WO
2012/010351PCT/EP2011/058509 20 Claims 1.A process for semipermanent
straightening of human hair, comprising the following steps:         a)
application of aqueous solution of Glyoxylic acid on hair;         b)
permanence of said solution in contact with hair for a time from 30 to 5120
minutes;         c) drying of hair with hair-dryer; d) hair straightening
with hair-straightening iron, set at a temperature of approximately 200 +/-
30 C.    2) A process as claimed in claim 1, characterized in that said
Glyoxylic acid is 10 dissolved in water in concentration comprised between
4.5 and 14.5 percent by weight.  3) A process as claimed in claim 1 or 2,
characterized in that said aqueous solution containing Glyoxylic acid is
added to a mixture of Diacetyl and Acetoin. 154) A process as claimed in
claim 3, characterized in that said mixture of Diacetyl and Acetoin is
dissolved in said aqueous solution of Glyoxylic acid in concentration
comprised between 1 and 5% by weight.    5) A process as claimed in any one
of the preceding claims, characterized in that said aqueous solution of
Glyoxylic acid is dissolved in a cosmetic hair 20formulation.  6) A process
as claimed in any one of the preceding claims, characterized in that said
aqueous solution of Giyoxylic acid comprises 90 g of water and 10 g of
glyoxylic acid,  7) A process as claimed in any one of the preceding
claims, characterized in that permanence of said aqueous solution of
Glyoxylic acid in contact with hair is 60 minutes. 


