WO 2012/ 010351PCT/ EP2011/ 058509 1 Descri ption Process for sem pernmanent
straightening of curly, frizzy or wavy hair. The present patent application
for i nduswoi2ai2/dio8sention relates to a process used to skcaippbéensssuy |y,
frizzy or wavy hair sem permanently, which is based on the conbi ned use of
gl yoxylic acid and a tenperature higher than 150C. The structure of hunman
hair fiber (or hair) is well described in US 6517822B1. 5The techni ques
that are currently used to straighten curly or frizzy hair can be grouped
inthree famlies: a. Sinple treatnent with electrical irons basically
conposed of two hot plates (tenperat ggggﬁgigner than 100C), between which
hair is placed and pressed to obtain styling. 10 b. Chem cal
treanent plus | owtenperature nechanical treanment: it uses chem cal
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aspect of hair. c. Chemcal treatnent plus high-tenperature nmechani cal

treatnment: it.uses chen cal substances that .are applied on hair to treat it
ot Chenmer at urBE Faser Fefh oot bR B0 FuBRRL FleRS B2k e b
nodi fi cati onsudeliab stiagyhid eulris Aesabhey hhinbehirenesnphtaiicer widel

techni que (a) due to the conbj ned action of heat and chem cal substances
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bi sul phi de brdi ges of cystine or with pepticlic bonds of anm noacids that
conpose hdi r . ThEhesanigpeathas sre cuirentivepsecdiesdiaiaisen cey of Weenhaie can hewd
2007/ 135299 ; . In the mgjority of cases, the substances
used for thi ??tgufpe %‘%%eeaﬁgrrﬁs%s are inpaired by problens of high toxicity
for man and/ . Binghedggiresst with tlectrical irorf{d basicdlig ravadpdehy dé fwghat pietsdehy de,
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avoid hair br eaé%ge,and i onone and coumarin to FR 2 845 903

erfune
di scl oses'®a Hai ! giFﬁaéW’ﬁgp*é‘%Hﬁﬁ’étﬁm%ﬁat???d[#%ﬁf‘§?hé’egmeé‘ﬁil BHiS5%et one.
These document scémpat s?ﬁsﬁ%&%&hﬁf}kfﬁé@!ﬁéjr@t AEHBBLANhEY aPHOGRS Yrcdfifg 0 not

descri be the synergic effect of conpositions as heating neans. EP 1 900 393
di scl oses the udblegtpaiaigresndwer dhaynd B9 Xulaip aplaatseinglce modifigations imidier dyi ng
and reduce irri %&%é’c’q%fﬁg’ysed by dyes, 10DE 198 20 894 di scloses a dye that
contains tiobarbituric acid and carbonyl conpounds, such as diacetyl. These
docunent s do moChdivéedl destmbat pluhenighréerhperaturbanechsnical dleabmenty iteddesct .
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washi ngs. WO 2012/ 010351PCT/ EP2011/ 058509 3 The purpose of the present

i nvention i s YERIINENGERITAG: fFdwbacks of the prior art, by disclosing a
hair straightening process that is efficient, effective and tinme-lasting
for at |east six washings. Another purpose of the present inventionis to
provi de such a hair straightening process that is not harnful for hair and
for the health of the person applying it. These purposes are achi eved
according to the invention, with the characteristics disclosed in the
attached i ndependent claim 1. Advantageous enbodi nents are disclosed in the
dependent clains. 10 The object of the invention is a process based on the
conbi ned use of glyoxylic acid and a hi gh-tenperature nechanical treatnent.
Sai d mechani cal treatnment provides for nechanical straightening with iron
at a tenperature of about 200C (+1- 30C). More precisely, the process
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G yoxylyc Acid 10 granms (1,35 Molar) Exanple 3: 30 Water 85.5 grans

d yoxylyc Acid 14.5 grans (1.9 Molar) WD 2012/ 010351PCT/ EP2011/ 058509 5
These solwDizores10esne pl aced in contact with hair that hadThPee 158509 ously
washed wi th shanpoo according to conm®n 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 m nutes, and then dried with hair dryer according
to common use. Once dry, hair was straightened with hair-straightening iron
heated at av ge 1epReha ,rg@%@ 1060 I S
washed with gﬁgrrgo% andbdpf%gjsg%oig%ﬁ?ten é’? %reat‘?ﬁe‘fér%t'lgEH t%{t?tr Eél\/\r/lé‘a%’ﬂ\sélal ny,
strai ght, sofvaseina endhyegataihresinsaand aldcartogdin dasawmid deiebmiakagpant.

Experi nment al on hair straightening effect that

eval uate the ‘&?@* wég%rﬁgcur vg rﬂﬂh% volune in hair. In particular,
conpar ative tEBt3 84 @0GadiscReesus, haionaidenibd ecatpadiginrn ematn godiaerkf ect
after nec anlbcal ﬁ} on/ heat of irons obtained by putting hair in contact
Wit h: t erP P t)’/ orrp05| tions according to the present invention;

- a knovvn conmpsiet damaHs Boamt dirienRoshiit efadesmindaebls examp got3 of 20
WO 2007/135299. To that purpose, the solution described in exanple 3 of WO
2007/ 135299 SSCHPR i Baergis cest 3fkgmnesiioss eateaHN@MaAPBuvi ¢ acid 4 Mol ar
(85.2 %by weimhidod BoukhioscSahd 8ld(ld RNBAM HACLIACEREBHNG0 DI
instructions contained in WO 2007/ 135299, that Ts hair erature of 40C
25 minute 25dGinddtg andreduse iiritation eavsed &yuivesof 1800 . The results of the
tests areg,sh 4 , ed out
w th df 10 ente csh AL POFAaER 4 DL Shartnsels iBH B AS H R P 15 BBh Y S o
t he resul ts clrgaedsywsudn ashdiacetgposi ti on of the invention for 60 m nut e
contact tine.lnst bl.e 5 h esul obt ai ned t e
conposition OﬁhetsF?echchie %”PB@'S%’S%%%& té% d%‘?%’ﬁfea t&%h? %‘9%(‘ fﬁfgl tional
tests were candisedequn é)Cpe‘ifte@f aetdnehat he ietdreivk ioRsRgNe dysiviin 15@5%' ons of
gl yoxylic acid could be replicable also when the solution of WO

2012/ 010351 PEHALBE PAK58509 6 gl yoxylic acid was added to a commerci al
cosmetic ifwor%r%!c@@ late@zt SAHRSIANE erdrhad tﬁéeuéprdif%ilyé!xﬁséegcnbnﬁ fﬁ%zr
cosnetic sector). hat end an additional test was Carried out

conposi tion dfea{tfﬁém H EnpioyA 1By i@l mghactsyidiphyHcafmedhpsiop T%a’(*a'@SdOfvm th a
cosnetic fourhqj}- nthe 5 mnmarket for hair treatnent. In particular, a hair
straightening tést was carried out using a cosnetic product found on the
mar ket (Cr eneGBaldd&664 Bﬁhﬁ/lnpevrodmtoddri\tmiv@s it@ obiant psrmwwmmférﬁ@tim

Italy), with ermanent | tra| eni.n t anms of
said cosneti 33 § Fn pr&c;g 2brteg ‘”8f&a§'8é'é‘§ brﬂg;eg,oq q%[?

A yoxyli c;zoaglgly@m 5%%&%3&£e(lngh‘glyok¢¥tc%cz@)azhrtye mgx?m vxtsthee\swarm dmabd;]set asfeat ment
operations ée int ev es, result ar to the ones
obtarned ©n b cuBeNad PR e G PR duDRe ARG 3 b Suhe astt s oot
exanpl e 2 of Jingvdverh 99 \‘}?r\ﬁe@ﬁi ahBefhorekves tﬁ@%céé& bleidsalligsgpal |
tested conpositions have a higher straightening effect conpared to the

sinpl e use of 141&66# @xriudesi ihesupai YhieamangiurasoRianen thar tiSeiPaduchHewet hod
described in %ﬂgyc@%%%nﬁéﬁ d%r §%¥c?9uér9t | 2 FoSald ﬁ Fe%\ye FESHait s only
for the first washi n af t erwar arr resurre ts original shape
(curly ard fratzaghtenid@l nstead, with the nmethod of the i nventl on, a

remar kabl e r I 0 iLned .at_t n t al.l nt hai r was
shiny, strai S‘Z#@%@?‘ Pgéﬁaglﬁgﬁié\ﬂcﬁgﬁgggﬁ%&saﬁoquﬁ % 36{5}55@@5%& t hat was
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The efficacy of the treatment of the in i@PS n the npdification of the

shape 25 of H&NS HaE HMRFE D ¢ s"P%‘BP‘ t¢imEaror i acigsfalkha

washi ngs, ri Wd’ﬁ@@h@%ddéiwh@gétdrﬂé SOMRTOAhHEENEPIRES tdNF PAribakf pgthu@fépoo As
shown in tables 1- 5 the nethod of the invention has given the best

resul ts W% h 3@ %”@FQR\’eénﬂ“@f CRISRTKRIIOR raReeP @bsyriMiredcids @x&rilanaeor 60
mnute cont ach,cbliBegMightlnakiiPirield@inetBetd f HEIoRNRIhAF hENAds by addi ng
t he aqueous solution o glyoxyliic acid to a mxture o acetyl and Acetoin
in ponderal ratio between 1 and 5% with respect to the total aqueous
solution. WD 2012/010351PCT/ EP2011/ 058509 7 The ponderal ratio between

Di acetyl and Acetoin can change according to the purity of substances. For
illustrative purposes, 1:10, 1:1 and 10:1 di acetyl/acetoin ponderal ratios
were considered in exanples 4, 5 and 6. Follow ng are conposition exanpl es
of sone of the m xtures used for the bStests. Exanple 4: Water 86 grans

G yoxylyc acid 10 granms Di acetyl/Acetoin mxture in 1:10 ratio 4 grans
10 Exanple 5: Water 86 grans d yoxylyc acid 10 grams D| acetyI/Acet 0| n
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5As shown in tables 5 to 10, at the end of the treatnent with addition of
Di acetyl and Acetoin m xture, a remarkable result was obtained, which was
even bet two 20t2amoxm1sol ut i on excl usi vel y cont ai ni ng gl yoP¢riEP2@aiosssos

DEFI NI TIONS dyoxilyc Acid: (CAS nudber: 563-96-2 or, in aqueous
solution, CAS 10nunber: 298-12-4). Its use in the cosnetic sector as

buf fering substance is considered to be safe and is permtted w thout
restrictions. Diacetyl: (CAS nunber 431-03-8). It is an organic substance
produced by lactic bacteria in presence of carbohydrates and oxi gen (see
EPO430406) . I1hd hapBs@diflel BBt itdARiBh Y tdMinTRARSnO Ly RASAREIRkhe prior
fermentation also Acetoin is 15 produced by the sanme bacteria. Diacetyl is
normal |y used®rhdyadispiasing a heirfSwdohtpdog tnrocessclbabimeffiicens eftasbee and
513-86-0). It.,is i - roduced by lactic bacteria in
presence of é‘é‘?%&%@ﬂ%@ Igan%ggi\l&%%ﬁﬁ See EPO430406). In the production by
nmeans of bactArdtiadr foerpesst atfi dre girefedt aiventitn asetty | prosvic?0 quebdac ddirby t he

sanme bacteria, _Acetqin i s nor Ly used a ropa. in the foad inpdustry.
Vit ur oo Sol aeiTRh Ardertar TBt i ol Mg 260y ARG abS ook
ratio. Buff ergangoraggsitingwhen di ssolved in water, it reduces the pH
variation of the solution to the addition of acid or alkalinesubstances.

Seni per manent ! 1&S8atERRSeS; X8t ASREVER ZEFHCRIvi tPortRRninvepiPToWsth t1HEn 7) of

curly or frizurdidblistlcd dicle@Nh @b hitachddlifdRNIBAEASE: kN such a condition
for at |least six washings with water and shanmpoo, W thout using substances

abl e to reactAdvaiRgepse PRI aNHre dissiaseg &3 ther dapendeandaisrs. al kal |

30Per manegpt t X LI n i i r i ght
cond ¢ ot (TRt of 18b{inbARITTEN, bihopts Mstd dP ticotiMed LEELAN ¢ by
means of oxi diyretiuetidondr bigsstengleralilsumphhadcdiniachdmsnoSaichmechsticale

fyar ol yei s oft uBETPEYEBR I8 ERASPRLT SR RE SR, YoR an s oA Bt que
i's wel i knownbmod20@sE(4/bed<d)n WO 2007/ 135299 Al and US 4409204

Hai r-straightening iron: Electrical heati evice that is used b
associ at i ng Drﬁe‘%\?‘“ﬁﬁ@’ Pedestees ?W@f%i@%f@‘ﬁ“ﬂﬂ $ePPt is gener al>ll y

conposed gf t-vaz;piaba%tomaédu@@u_@ls@m@&%f%@@me%d\bﬁ Raiyarious materials,
bet ween which a lock of hair is pressed at" a tinme. Said hair-strai ghtening

irons are comRAMAEBEA Q! SAICI HOSHIICRAR COPECE Withy e fop edimarielyrgd freinyi ng

device W th hgat m&.ance and fan. WD 2012/010351 10 Table 1 "AFRO
TYPE, NATURAL CURL ' Buyup pue odium s 419 Jaye (-) 7 - (+4-) (++4)
(++) 6u; Alhgpipdrgingodul eys 1fig Jaye (-) (3-) (++) (++) (++) 514, 443

pue odiumt ¢ Li Iy el okt (i) fithedgfiohing Pon otOUP! bhboPHE23gSeus

20 approximately 200 +/- 30 C°.
Unlike the precepts of the prior ar, 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 shampoao {(semipermanent effect).

25 The process of the invention modifies the spatial conformation of hair,
reducing veolume 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

30 resulls in terms of efficiency to obtain straight hair.
Advantageously, the agueous solution of glyoxylic acid can be added with a
mixture of Diacetyl and Acetoin. The addition of said mixture has given



STRAI GHTENI NG EFFECT ASSESSMENT (curve reduction) ouptip pue oodusegs PLIE
Jedte (-) (+++) (+++) (+++) (+++) (++4) ButifJp pue ackitueys ; 'ou Jaye
(+++) (+WD 212016835+ ) (+++) (a) uctui ougi ammans . 1pCeAPpa1/oskisi (Re
01-Z 01-Z 081- (semul ui) eLtin )oekuoo 09 1 09 1 09 oo 09 (a)
earual edure; Jecw 441 08 oe 0 08 08 70-17- TEST PREPARATI ON | _WATER 100
m [95.5 g WATER + 4.5 g GLYOXYL1C ACID 190 g WATER + 109 GLYOXYLIC ACI D
85.59 WATER + 14.59 GYOXYLIC ACID 76 g CREMA BALSAMO Tri cobiotos + 20 g
solution of GLYOXYL1IC ACID 50%in water (wWw PYRUIC ACID 4 Ml ar
(Exampl e 3 of ; ; 9 ugld Qr fol- +
b06 e 9 uggmﬁg%% %ﬁg%tggn%ﬁns B AFRRALHARRP O] s PR TV RREGST of
Diacetyl and Acetoin is dissolved in said aqueous solution of glyoxylic acid in

concentration comprised between 1 and 5% by weight.

Moreaver, the agueous solution of glyoxylic acid can be dissolved in a

1]

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 agueous solutions of glyoxylic acid

used for the tests.

Example 1;
Water 95.5 grams

25 Glyoxylyc Acid ... 4.5 grams {0.6 Molar)
Example 2;
Water 80 grams
Glyoxylyc Acid ... 10 grams {1.35 Molar)
Example 3:

300 WaBr (e B5.5 grams

Glyoxylyc Acid ... 14.5 grams (1.9 Molar)



99Z pue tg ueenjeq uoponpea 1,-+ - %9 pus' 90 ueenl eq uallonpaid ° Yoga
ueLii _lama, uoinpoH 4. Pelle ONi MEASURED PARAMETER % Reducti on of
nunber ofwounwenodsound in 30 cm of hair (no. of residualPCTmPe&3/0s8509 Of
initial curves x 100) 11 2z aw "AFR®' TYPE, NATURAL CURLY HAI R VOLUME
REDUCTI ON ASSESSMENT (reduction of hair spatial volunme) ow Up pue oot huecis
479 Jane 1 (-) (4) 1(4.) T1I1 (-/+4) &gi p pue oodul eys L/9 Jane (+4) (+4)
(+4) oupfJp pue odium s 141ft Jalie (4+) (+4) (+4) (+4) (++) &gi p
pue oocituetis pir Jaye (+4) (+++) (4+) (+++) (++4) oupti p pue ooduietis

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

n

contact with said solutions for 30, 80, 120 minutes, and then dried with hair
dryer according to common use.
QOnee dry, hair was straightened with hair-straightening iron heated at average
temperature of approximately 210°C,
Finally, hair was washed with shampoo and dried,
10 At the end of treatment, hair was shiny, straight, soft o 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
15 effect after mechanical action/heat of irons obtained by putting hair in contact
with:
~ water only;
- compositions according to the present invention;
- a known compasition, such as the composition described in example 3 of
200 WO 2007/135298,
To that purpose, the solution described in example 3 of WO 2007/135288
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 2007/135239, that is hair temperature of 40°C, 25 minute
25  contact time and iron temperature of 180°
The results of the tesis are shown in the enclosed tables 1 to 5.
Said {ests were carried out with different contact time of the solution with hair.
Tables 1 1o 4 show the resulis 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 sclution of
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(a) am eJeduiej Jagli neki 06 06 0 O ©@ 017 TEST PREPARATI ON WATER 100 m
95.5 g WATER + 4.5 g GLYOXYLI C ACI D 909 WATER + 109 G.YOXYLI C ACI D 85.59
WATER + 14.5 g GLYOXYLIC ACID 76 g CREMA BALSAM Tri cobi otos + 20 g sol ution
of GLYOXYLIC ACID 50% in water (ww PYRWIC ACID 4 Ml ar (Exanple 3 of
W2007/ 135299 Al) WD 2012/ 010351PCT/ EP2011/ 058509 12 Table 3 "European"

TYPE, NATURA . R I E AS - I reducti on)
Bug. ip pue ( !@j&h{}; E@%SQS\%}%\?@%‘J)?A;\L@ EERRelciaS oM s fliMBn ?!.é{
substances that are normally used in the cosmetic sector).

To that end an additional test was carried out on a compaosition 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 Vaiano (PO) - ltaly), without semipermanent hair
straightening effect.

80 grams of said cosmetic product were added to 20 grams of agueous

10 solution of Glyoxylic acid at 50% by weight.

After carrying out the same hair treatment operations described in the
previous pages, results similar {o the ones obtained in the tests that were
carried out using the same solution of example 2 of the invention were
obtained.

15 As 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 ifs original shape (curly and frizzy).

20 Instead, with the method of the invention, a remarkable result was obtained at
the end of the hair treatment: hair was shiny, straight, soft to fouch, 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 80 minute
contact time on hair.

30  Better resuls 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 o the total aqueous solution.
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30

The ponderal ratic between Diacetyl and Acetoin can change according to the
purity of substances, For iflustrative purposes, 110, 1:1 and 104
diacetyl/acetoin ponderal ratios were considered in examples 4, 5 and 6.

Following are composition examples of some of the mixtures used for the

tests.

Example 4;

WaASr i e B6 grams
Glyoxylyc acid ... eeeeee 10 grams
Diacetyl/Acetoin mixture in 1:10 ratio ....... 4 grams
Example 5:

Water 86 grams
Glyoxylyc acid ...oooovvvivinrie 10 grams
Diacetyl/Acetoin mixture in 1:1 ratio ..... 4 grams
Example 6:

Water ... 86 grams
Glyoxylyc acid ... oooiiiii 10 grams
Diacetyl/Acetoin mixture in 10:1 ratio ... 4 grams

Also in this case, a comparison was made with the method described in
exampie 3 of WO 2007/135299.

Additional tests were carried out 1o see whether the effect obtained with the
aforementioned mixtures could be replicable also in the case when the
mixtures were added {0 a cosmaetic 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
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 agueous solution of
Glyoxilye acid at 50% by weight and 4 grams of Diacetyl/Acetoin mixture in
1/1 weight/weight ponderal ratio.
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Acegll JicHOOOLO TEST PREPARATI ON WATER 100 ml 95.5 g WATER + 4.5
g GLYOXYLWQ 2000009 WATER + 109 GLYOXYLIC ACI D [85.5 gPUWEPRM4A58495 ¢
GLYOXYLIC ACID 76 g CREMA BALSAM ) TrBcobiotos + 20 g solution of G.YOXYLIC
ACID 50%in water (ww PYRWIC ACID 4 Ml ar (Exanple 3 of W2007/ 135299
Al) 13 amei "European" TYPE, NATURAL CURLY HAI R VOLUME REDUCTI ON
ASSESSMENT (reduction of hair spatial volunme) ouptlip pus' odiunis qgi9
Jadie (-) (4+) (44) (44 oupilip pue odium s tag Jane (-) (444) (4+)

EZB (+4) (Fatter Blfing SUEsRIIUMS el bhariBiCobaranbdd HastAdd 1k (444)
previous pages, the same resulls 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.

5 As 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
Glyoxilye Acid: (CAS number: 583-96-2 or, in agueous solution, CAS

10 number: 208-12-4), lts 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 EP04304086). 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 EP0430408). 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: sclution composed of Diacetyl and Acetoin in variable ponderal
ratio.
Buffering agent: when digsolved in water, it reduces the pH variation of the
25 solution {o the addition of acid or alkalinesubstances.
Semipermanent treatment: {reatment in acid environment (pH lower than 7)
of curly or frizzy hair to straighten it, with permanence in such a condition for
at feast six washings with water and shampoo, without using substances able
to react with cystine disulphide bridges or by means of alkali
30 Permanent treatment: hair treatment {o bring it to curly or straight condition
with permanence in such a condition for at teast six washings by means of
oxida-reduction process of disulphide bridges of the cystine contained in hair
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SZ (a) ane.tadtas' Jefill -1lel4 CE 08 OS CC CE TEST PREPARATI ON
WATER 100 ml 95,5 g WATER 4,5 g GLYOXYLI C ACI D 909 WATER 4- 109 GYOXYLIC
ACI D

or by means of hydrolysis of peptidic bonds with alkali {pH higher than 7). The
technigue is well known and described in WO 2007/135289 A1 and US
4409204,

Hair-straightening iron: Electrical heating device that is used by associating

h

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,
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100 mM [WATER 100 ml ' WATER 100 m 2076 g WATER + 20 g sol ution of

GLYOXI LYC ACID 50% in water ww + 4 g DI ACETYLACETO N mi xture 1/1 ww 76 g
WATER + 20 g solution of GLYOXILYC ACID 50%in water ww + 4 9
DI1IACETYUACETO N m xture 1/1 www 176 g WATER + 20 g solution of GYOXI LYC
ACID 50%in water ww + 4 g DIACETYLIACETO N m xture 111 ww 176g

Uni conpany COSMETI C BASE + 20 g sol uti;g r%f GLYOXI LYC ACID 50% in water ww
+ 4 9 DI ACETYL/ACETO N m xture 1/10 76 g Uni conpany COSMETI C BASE +
20 g solution of GLYOXI LYC AC D 1 50%in water ww + 4 g DI ACETYUACETO N

m xture 1/10 ww 76 Uni co 9 solution of
GLYOXI LYC AQD Bodb PPtast ot érraa@e“% IRt Ay R B OB % v
PYRUVI C AC Dtgem{wﬂé @@ggpl e 3 of WD2007/ 135299 Al) WO

2012/ 010351PCT/ EP2011 509 20 Clains 1. A Process for sem per manent
strai ghtening of) REREFANREIQT 20uBfpt FaMTRN phelyp as}'hcmmgn@@éps a)

application of Bﬂ?%g%!?néﬁdé%fz 080 Yoi o)X tha%tﬂ t%ﬂr 'art:me from 30 )

per menence of sai olution in contact wt ir for time from30 to 5120
m nutes; S d)ZOdﬁWUt&} of hair with hair-dryer; d) hai r strai ghtening

W th hair-stra| tenperature of approximately 200 +/ -
30 C 2) A roce%&gf hé;f%th %5( &E/e'laal m 1, characterized in that said

d yoxylic acid d}s hh simgmbmag with Walr&ttratgmt@timg:enhr atl ana compeizad det ween
4.5 and 14.5 percent )é V\%)gg% ?O .,process as claimed in claim1l or 2,
characterized in tWR{OLER R l'ution containing d@yoxylic acid is
added to a mxtapmcebs Bhangirl iRakirAcetRhictskéd lrﬁtﬁéﬁ@.ﬁﬂs@yaﬁw@@hmd in
claim3, characterized in that said m xture of Diacetyl and Acetoin is

di ssol vedY n SR THHS SEATTBI PN CPTERTPH Hebigan f‘ﬁ" FEh &St FYUERYN

conpri sed betkyya@@, ht.and 5% by wei ght. 5) A process as claimed in any one
of the precedin cI aims, characterized in that said aqueous sol ution of
dyoxylic acid A renessoiseldimes in eledmet Pc2heharagigfizednn that eaid agyeoNspr ocess

as claimed | Mo alANTROSAEUD0 6l AldB (S IATARLEL g aylhal sai ¢

aqueous sol ution of corrprl ses & and
gl yoxylic acifketoil) A process as clainmed in any one of t he preceding

ARG SRR R S AR
Diacetyl and Aceloin is dissolved in said agueous selution 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 agueous solution of Glyoxylic acid is dissolved in a cosmetic hair
20 formulation.

8) A process as claimed in any one of the preceding claims, characterized in

that said aqueous solution of Glyoxylic 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
25 that permanence of said aqueous solution of Glyoxylic acid in contact with

hair is 60 minutes.



