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TITLE: HAIR COLOURING COMPOSITION USING PLANT DYES

FIELD OF INVENTION

The present invention relates to dyes/ plant dyes for dyeing keratin fibres, and more
particuiarly, relates to said plant dye based hair colour composition/ kit for dyeing/
colouring the hair free. of_any pH controlli'ng agent and oxidizing agent.vParticularIy, the said
plant dye based hair colour composition/ kit of the present invention comprises selectively
atleast one or more 'dye, plant dye, concentrated plant dye and atleast one or more
inorganic metal salt baséd mordanting agent for generating dye/concentrated plant dye
metal'complex free of any pH controlling agents and oxidizing agents, which while providing

for safe base colour shade of the dye, plant dye, concentrated plant dye also provides for

. safe quiﬁed base colour shade thereby displaying superior colour delivery and colour

variance. e _

Advantageously, the invention provides for a hair colour compoéition/ kit_ for dyeing
keratinous fibers comprising selectively at least one dye, plant dye, concentrated plant dye
and at least one or more inorganic metal salt based mordanting agent for generating dye/
plant dye/concentrated plant dye-metal complex free of any pH controlling agents and
oxidizing agents, with safe modified base colour and/ or base colour of the dye/ plaht dye/
concentrated plant dye. Advantageously, the invention favours achieving the much desired
variance of the base colour of dye/ plant dye/ concentrated plant dye when the same is
present in combinafion with different nﬁetal mordants for the purposes of dyeing of keratin
fibres involving a much simple and cost-effective route free of any pre-mordanting and
post-mordanting steps under ambient temperature conditions and in the process providing
much desired broadening of the rangé of colours for such purposes that may be generated

out of plant dyes suitable of such dyeing purposes.
BACKGROUND ART

Metal complex dy_es are pre-metalised dyes, in which one or two dye molecules are co-
ordinated with a metal ion. Mordanting of dyes in this way can work in a way wherein the
positively charged metal ions are capable of interacting quite strongly with the hair. This is
especially true for copper and more so in damaged hair which has a higher negative charge
than uhdamaged hair. The metal ions can then interact with the (i.e. form complexes with)
the aromatic plant hair dye molecules, thus locking them to the hair.. Whether this effect

occurs at the hair surface or within the hair depends to some extent on the size of the dye
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molecule and the strength of the hair/metal ion/dye interaction. The stronger the interaction
the more likely the dye complex is to be héld close to the surface of the hair.

If the metal ion/dye‘ complex is particularly strong then a water insoluble complex is formed
to be fixed just prior to use. The coloured insoluble complex is then precipitated on and

around the surface of the hair.

Several natural hair. colouring compositions are known in the art for dyeing keratin fibers

involving natural hair colouring dyes along with mordanting agents.

US: 7550014 and WO 2007130777 by Greaves et al. teaches a composition for dyeing
keratin fibres, comprjsingj approximately 0.1 to 30 percent of at least one concentrated-
plant dye extracted using at least one of a solvent extraction process and a supercritical CO,
extraction process, and a mineral or metallic salt with approximately 0.01 to 5 percent
active metal capable of acting as a mordanting agent, and wherein at ieast one of the
concentrated plant dye and the mineral or metal salt ‘capable of acting as a mordanting
agent is encapsulated in a water imp'ermeabl'e shell.- The crux of this prior art is mainly
based on the attainment of substantially pure plant dyes by solvent or supercritical CO,
extraction, and mordanting with mineral or metallic salts in combination with or without
encapsulation, to create safe hair dyes that unexpectedly and surprisingly produce bright
and permanent or semi-permanent colours similar to synthetic dyes in 10-20 minutes or
less, thereby improving on the safety,' durability, quality and application time of existing
products oh the market. ' ‘

The said dyes and miheral salts are packaged separately in aqerus solutions and are
mixed together just before use. The metals act as a mordant which helps to hold the dyés
on the hair to provide for a permanent 'célouring effect against shampooing. The colour
solution-contains citric acid and lactic acid whereby the final colouring solution is at quite

low pH values.

US2009/0249563 aiso by Greaves et al. teaches a composition for dyeing keratin fibers,

comprising: approximately 0.1 to 30 percent of at least one concentrated plant dye; and a
mineral or metallic salt with abproximately 0.01to5 pe.rcebnt active metal capable of acting -
as a mordanting ageht, wherein the mineral or metallic salt is selected from the group
consisting of iron gluconate, ferrous. aspartate, copper gluconate, calciurh gluconate,

calcium aspartate, sodium gluconate, magnesium gluconate, magnesium aspartate,
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magnesium citrate, magnesium palmitate, zinc gluconate, zinc aspartate, and manganese

gluconate, which are essentially organic acid based mordanting agents.

UsS4801302 by Grollier et al. discloses a process for dyeing hair in several separate steps -
consisbting in applying a cosmetically acéeptable composition containing at least one cupric
salt and, before or after this application, a cosmeticél!y acceptable composition containing a
dye chosen from brazilin and its hydrok‘yl derivative wherein the copper content in the

composmon containing said cupric salt is between 0.01 and 2% by weight, and said dye is

“present in the composition contalnmg it in a proportion between 0.05 and 5% by weight.

The cupric salt is selected from Cupric- chloride, sulphate, nitrate, acetate were used in
combination with Haematoxylin dye and/ or Brazilin dye to give different colour shades

under different pH conditions adjusted by external source of alkali/ acids.

US4004877 by Saphir et al teaches about aerial oxidation of natural and synthetic hair

comprising of an air oxidation hair dye, a metal complex compound and a sofvent which

‘keeps the air oxidation hair dye and the metal complex compound in solution, said metal

complex compound consisting of a metal present in a quantity ranging from 0.1% to less

‘than 1% by weight and selected from the group consisting of copper, iron, manganese,

cobalt, nickel, chromium, titanium, tin, hafnium, zinc, vanadium, zirconium and
molybdenum; a complex forming agent present in the weight percent range c_ofresponding
to that of said metal 'quantity given above, and monoethanolamine ranging from 1.0% to
1.36% by wei'ght, said solvent ranging from 38.3% to 55.25% by weight, said solvent
comprising formamide said percént by weight re'ferring‘ to the weight of the total

composition. The copper metal in the said’ air oxidation hair dye is present in the form of

‘copper sulphate, said complex forming agent is tartaric acid, and wherein said solvent

includes isopropyl alcohol and formamide. The aforesaid cited art involves an amine and a

complexing agent such as tartaric acid in its air oxidation hair dye formulation.

US20030066140 by Bartolone et al.: is directed to a composition for coloring hair which
comprises a first composition comprising: (@) a dye forming transition metal salt or
compIeX; and a second composition which comprises the following two compositions which
are mixed just prior to appl'ication to the hair: (a) a composition comprising a water-soluble
peroxygen oxidizing .ag_ént; and (b) a composition éomprising one or more 6xidative hair

coloring agents selected from the group consisting of an aromatic diamine, an aminophenol,
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a polyhydrio phenol a catechol and mixtures thereof. The aforesaid prior art involves the use

of a water-soluble peroxygen oxidizing agent in its hair colouring composition

Regarding “Natural hair dyeing agent prepared by plant pigment catechu and hair
dyeing method by Hou et al.”, the same teaches a hair dying agent comprising two parts,
agent A and agent B. Agent A comprises with:1.(by wt%) 3-10% of plant color matter
catechu, a traditional Chinese medicinal material. 2. 10-50% of organic solvent. 3. Watef

Agent B comprises with: 1. (by wt %) 1-5% of ferrous salf mordant. 2. 0.2-1.0% of reduced
iron powder. 3. 1-10% of surfactant. 4. 1-5% of thickening agent. 5. Acidifying agent. 6.
0.1-0.3% of natural essence. 7. Water This prior art involves acidifying agent in its

composition.

US5725602 by Balcour Carbo et al., is directed to a hair dyeing process comprising the
steps of: a) obtaining a composition in the form of an aqueous dispersion containing a
product of grinding plants or parts of plants of the species Impatiens balsamina, in an
appropriate liquid carrier, said dispersion fdrming a pulp which has a consistency that.is
sufficient to coat the hair and to adhere thereto without running after the application to the
hair; b) bringing the hair to be dyed into contact with the composition as obtained in a)
above; c) and maintaining the said contact for a sufficient period to obtain the desired

colour. The above prior art does not involve any mordanting agent.

Regarding “"A novel permanent acid type hair color mode possible with dye metal
ion technology” in J. Cosmetic. Sci. 56: 29-46, 2005 by Ochiai et ai, the same is
based on the interaction of various metal ions namely AICl;.6H,0, ZnCl;, FeCl;.4H,0,
MnCl,.4H,0, NaCl, KCl, MgCl,.6H,0, CuS0,.5H,0, FeS047H,0 and BaCl,.2H,0, in
pefmanent hair dyes. Specifically the superior efficacy of AlCl;.6H,0 (optimum concentration
0-1.6%) in dye uptake is disclosed and the contribution of the acidic compounds such as
formic acid, lactic acid,'acetic. acid, glycine hydrochloride, tretronic acid and specifically
glycolic acid (concentration 0-3.2%) in color brightness and in long retention of the color is
also taught. The results revealed that glycolic acid can provide colour brightness and
longevity effects when compared to other acids. Further the author made an attempt to
find out the optimum concentration of glycolic acids. Concentrations rénges from 0 to 3.2

% of glycolic acid were .investigated and the colour brightness and longevity effects were

optimum at 1.6 %. The study clearly i_ndit_ated that further increment of glycolic ‘acid

concentration does not improve the colour brightness and colour longevity behaviour.
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Therefore the above prior art involves only one type of counter anion for each of the cations

and further involves acidic compounds for dyeing the hair,

US6849096 by Tagu‘ch-i et al., teaches a hair-dyeing method comprising the steps of: first
mordanting hair with a dye mordant selected from the group consisting of a metal element
of aluminum, iron, zinc, nickel, calcium, or magnesium, a metal salt thereof, and a mixture
thereof; then secondly uniformly applying a hair dye comprising a formulation primarily

composed of a dye component including an indican derived from an indigo plant and a

formulation primarily composed of B-glucosidase enzyme component, the hair dye being

applied to hair either directl‘y or after mixed with a proper amount of water; and, upon
completion of hair dyéing, finishing the hair by rinsing with water and drying. This prior art -

involves an enzyme in addition to the dyeing material and a mordanting agent for colouring

-the hair.

U55447538 by Rosenbaum et al, teaches a milk or water-dilutable composition in dry
form for application in diluted form to human hair to color said hair consisting essentially- of
a mixture of:(a) between 3 and 95 weight percent based on the total weight of said
composition of particies of a végetable substance wherein at least 95 percent by weight of
said particles have a granulometry below 180 microns, said vegetable substance being of
the non-exhausted type and not naturally containing dye principles, said substance being
selected from the group consisting of (1) the entire plant of wheat, (2) the leaves of a plant
selected from the g'roup consisting of cassia obovata, and (3) corn stalks,

(b) a direct dye in an amount of 0.05 to 30 percent by weight based on the total weight of
said compositi'on, said direct dye being selected from the group consisting of lawsone,
hematoxylin, purpurin, - alizarin, indigo and curcumin, and
(¢) a solid diluent present in an amount of 5 to 75 peréent by weight based on the total
weight of said compoéition, said solid diluent exhibiting in a 40% solution or dispersion in
water a viscosity, at ambient temperature, ‘not greater than 150 centipoises, said diluent
being selected from the group consisting of powdered milk, glucose, levulose, lactose,
sorbitol, maltose, sucrose, starch, sodium carbonate, and sodium citrate.

This prior art mentions a vegetable substance that imparts to the composition good

~unctuousness after dilution, facilitates its. removal and imparts both softness and a shiny

appearance to the hair but does not refer to any mordanting agent in the composition.
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US5725603 by Audousset et al., teaches about a process for the direct dyeing of human
keratinous fibers which comprises directly dyeing the fibers by contacting the fibers with a
composition containing at least one natural dye and with a gas containing water vapor, the
temperature of the gas being at least 85-150 degree. C. and the contact time between the
gas and the fibers to be dyed not exceeding two minutes. The hair is dyed in the absence of

any mordanting agent in this prior art but using water vapour.

US5865853 by Schmitt et al., is directed to a composition for dyeing keratin fibers, said
composition comprising from 35 to 75 percent by weight of at least one powdery vegetable
dye material; from 25 to 65 percent by weight of at least one oil; and from 0.001 to 15
percent by weight of at least one synthetic direct-dyeing dye compound selected from the
group consisting of nitro dye compounds, azo dye compounds, quinone dye compounds and
triphenylmethane dye‘ compounds. To adjust the pH of the dye-containing suspension
acchding to this prior art, alkalizing agents, such as alkali metal hydroxides, sodium
carbonates, sodium hydrogen carbonates, magnesium carbonates, ammonium carbonates,
ammonium hydrogen carbonates or sodium silicates, or acidifying agents, such as citric
acid, tartaric ac'i_d, ammonium chioride or ammonium sulfate are added. This prior art does
not involve any mordanting agent but involves higher wt % of the dye material in the hair

dying composition.

| “Structure and properties of hematein derivatives” by Azuko Shirai and Masaru

Matsuoka 1996. Dyes and pigments Vol: 32:3, relates to the investigation of oxidation
of hematoxylin to hematein under various conditions, and the formation and absorption
spectra of the hematein metal complexes were studied and conformational structures of
hematoxylin and hematein were calculated by MOPAC PM3. The possibilities of their
structural isomers, heat of formation, and their-dimensional structures were evaluated and
the most stable conformers. This prior ‘art does not hint at a hair dyeing composition but
teaches on hematein metal complexes.

The above state of the art related to colouring/ dyeing of keratinous fibre reveal that while
there are several processes for achieving such colouring, when use of mordanting agent is
involved for such dyeing of keratinous fibers, to achieve the base colour of the dye there
has been a necessity to involve additional -additives in the nature of pH
modulators/activators or oxidising agents. While such approath to generation of dye colour
involving mordanting agent has been followed over the years, the nature of colouring

obtained following such processes with additional additives as mentioned above was not



10

15

20

25

30

35

WO 2012/127502 PCT/IN2012/000173

studied to thé desired level and there has thus been a need to appreciate'the function of pH
regulators'and/ or oxidising agents in such dyeing processes under ambient temperature
conditions and to provide avenues for dyeing avoiding the use of pH regulators and/ or
oxidising agents so that any unwanted harmful effects of such additional additives coulid be
avoided. Moreover, the above state of the art further revealvs the limitation of such known
prior processes in generating variants of base colour invoiving only mordanting agents and

dye at ambient temperatures,
OBJECTS OF THE INVENTION

It is thus the basic object of the present invention to explore the heretobefore unknown
possibilities of achieving ready and effective dyeing of keratinous fibres avoiding the use of
external additives such as pH regulators, oxidizing agents to make dyeing of keratinous
fibres more safe and convenient for variety of dye based applications under ambient

temperature conditions.‘

Another object of the present invention is to provide for a dye/ plént dye/concentrated plant
dye based hair colouring co‘mposition/ kit involving simply a mordanting agent and a dye
adapted for generating a safe modified base colour and/ or safe base colour of the dye/
plant dye for effective and safe colouring/ dyeing of the keratinous fibers such as hair at

ambient temperature avoiding any oxidizing and other external pH controlling agents.

Another object of the present invention is to provide for the said dye/ plant dye/

concentrated plant dye based hair colouring composition/ kit simply including selective

metal salts/ mordants and dyes at their selective levels adapted to generate selectively

modified base colour of the dye/ plant dye or safe base colour of the dye/ plant dye to

thereby provide for extensive colour variance/ shades at ambient temperatures.

Yet another object of the present inventioh is to provide for the said composition/ kit
comprising ‘the said selective mordanfi‘ng agént and the dye/ plant dye/ concentrated plant
dye based hair colour "m combination. with other hair care benefiting agents, other
compatible carriers of the said dyes and mordants to provide favouring different acceptable
forms of the said composition/ kit including creams, Io>tions, powders for effective end use/

application in colouring/dyeing of the keratinic fiber under ambient temperature conditions.
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It is yet another object of the present invention to provide for a dye/ plant dye/concentrated .
plant dye based hair colouring composition/ kit invoiving mordanting agent and said dye
adapted to generate vanety of colours just by changing the metal mordant -wherein such
wide variety of colour generatlon while colourmg/ dyeing of the keratinous fibers would be

achievable in a single step under ambient temperature conditions.

SUMMARY OF THE INVENTION

-Thus according to the basic aspect of the present invention there is provided a hair colour

cdmposition/ kit for dyeing keratin fibers comprising selectively only atleast one or more
dye, plant dye, concentrated plant dye and—étleast one.or-more inorganic metal salt based
mord‘anting agent for generating dye/plant dye /concehtrated plant dye-metal complex free
of any pH controlling agents and. oxidizing agents, with safe modified base colour and/_or
base colour of the ‘dye/ plant dye/ concentrated plant dye undef ambient temperature

conditions.'

According- to another preferred aspect of the present invention there is provided the said

~hair colour composition/ kit comprising:

a) said atleast one or more dye, plant dye, concentrated plant dye;

b) said atleast one or more inorganic metal salt based mordanting agent

and selectively anyone or more of |

i) copper salts;and _

ii) suitable hair grooming/ benefiting agent;

iii) an aqueous solution ‘comprising anyone or more of lactic acid, IPA (iso propyl alcohot),
Benzy! alcohol;- ' ,

iv) instructions for producing the safe colouration by generatioh 'of modified base colour
and/ or base colour of the dye/plant dye/ concentrated plant dye including shine-metallic

lustre to said keratinic fiber.

It is thus the surprlsmg and selectlve fmdlng of the present invention that by snmply

involving -at least one or more morgamc metal salt based mordantmg agent in combmatlon

with a-at least one or more dye, plant dye, concentrated plant dye for generating dye/plant
dye/ concentrated plant dye-metal complex free of any pH controlling agents and oxidizing

agents, a safe modified base colour and/ or base colour of the dye/plant dye/ concentrated
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plant dye could be achieved with variants of base colour shades with superior colour

delivery at ambient temperature conditions

Advantageously, the delivery of variants of base colour shade and/ or base colour by the
composition/ kit of the present invention could be thus readily achieved in a single step
under ambient temperature conditions by selective inorganic metal salt without requiring

the need of any pre-mordanting or post-mordanting steps for colour delivery.

According to'another preferred aspect of the presént invention there. is provided the said
hair colouring composition/ kit wherein said (a) dye/ plant dye/ concentrated plant dye is
present in amounts of 0.1 to 15% and said (b) inorganic metal salt based mordanting agent

is present in amounts of 0.01 to 10 percent of the active metal in the composition.

According to yet another preferred aspect of the present invention there is provided the said
hair colouring composition/ kit wherein said (a) dye/ plant dye/ concentrated plant dye is
either pure dye/ pure natural dye or an extract/ concentrate of the plant material or an
unprocessed plant material that selectively includes flavonoids, terpenoids, polyphenolics or
its derivatives as the basic molecular skeleton including selective additional monoazo,
hydroxyl, carboxyl or amino groups and preferably comprises anthocyanins preferably
Haematoxy.lin, Tanihs, Benzoquinones, Naphthoquinones preferably Henna, Walnut,
Anthroquinones preferably Alizarin, carotenoids, indigo, indigocaramine; rubiethyric acid,
purpuroxanthin, rubiadin, morindanigrin, munjistin, morindadiol, carotene, crocentin, bixin,
canthaxanthin, lycopene, capsanthin, apocarotenal, xanthophylli, curcumin, morin,
malclurin, luteolin, apigenin, kaugeti.n,.datiscetin, kaempferol, rhamnocitrin, rhamnethin,
zanthorhamnin, isorhamnetin, Eharmazih, guercetin, rutin, gossypetin, butin, rotterin,
chlorophyll A & B, catethin, fisetin, lapachol, juglone, alkénnin, alkannan, deoxysantalin,‘
atromenti‘n, ‘awobamin, briboflavin, anthocyanin, lawsone, embilica extract, carajuirin,

dratorbohdin, berberine,"befanin orcein, xanthone, naphthalene, alfalfa extract, black tea

' extract, green tea extract, white tea extract and red sandalwood; and

wherein said (b) mordanting agent selectively includes inorganic metal salts including
Ferrous sulphate, Ferric oxide, Ferric nitrate Zinc sulphate, Zinc nitrate, Zinc Chloride, Zinc
Oxide, Copper Sulphate, Copper Nitrate,  Copper Chloride, Copper Oxide, Magnesium
Sulphate, Magnesium Nitrate, Magnesium Chloride,. , Magnesium Oxide, Magnesium
carbonate, Sodium Chlor@de, Sodium bicarbonate, Sodium Carbonate, Cobalt Nitrate, Tin

Chloride, Barium Chloridg, Lead Nitrate, Potaésium tellurate.
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According to another preferred aspect of the preseht invention there is provided the said
hair colour composition/ kit comprising (a) haematoxylin and anyone or more mordanting

agent (b) selected from ferrous chloride, ferrous sulphate.

According to yet ar;othér preferred aspect of the present invention there is provided the said
hair colour composition/ kit comprising

(a) haematoxylin and anyone or more mordanting agent (b) selected from zinc sulphate,
zinc chloride, zinc nitrate, zinc oxide, potassium tellurate; and (a) Alizarin and anyone
mordanting agent (b)“selve,cted fromv magnesium oxide, magnesium carbonate, sodium

carbonate, potassium tellurate.

According to another preferred aspect of the present invention there is provided the said
hair colour composition/ kit comprising
(a) haematoxylin and anyone or more mordanting agent (b) selected from copper sulphate,

copper nitrate, copper chloride.

According to yé‘t another preferred aspect of the present invention there is provided the said
hair colour composition/ kit conﬁprising , ‘ _

(a) Alizarin and anyone.or more mordanting agent (b) selected from zinc sulphate, zinc
chloride, zinc nitrate, zinc oxide. o |

According to another preferred aspect of the presernt invention there is provided the said
hair colour cdmposit‘ion/ kit comprising

(a) Quercetin and anyone or more mordanting agent (b) selected from zinc chloride, zinc

nitrate, magnesium sulphate, magnesium chloride, magnesium nitrate, magnesium oxide.

According to yet another preferred aSpect of the present invention there is provided the said
hair colour composition/ kit comprising
(a) alizarin and anyone or more mordanting agent (b) selected from magnesium carbonate,

magnesium chloride, sodium carbonate, sodium chloride.

According to another aspect of the present invention there is provided the said hair colour

Composition/ kit in,volvinvg a hair colour formulation in at least two parts comprising the

10
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basic essential ingredients of (a) atleast one or more dye, plant dye, concentrated plant dye
and (b) atleast one or mére inorganic metal salt based mordanting agent.

According to yet another aspect of the present invention there is provided the said hair
colour composition/ kit additionally comprising hair colour/ dye/ plant dye/ mordanting
agent acceptable carriers involving emulsifiers’ sel‘ected from anyone or more of anionic,
cationic, non-io‘nic and amphoteric surfactants; and also comprises suitable hair benefiting

agents and color enhancing diffusion aids present in selective levels,

According -to yet another aspect of the present invention there is provided the said hair
colour composition/ kit suitably made available in various physical forms including powders,

creams, lotions, sprays, mousse, gel.

According to another aspect of the present invention there is providKed a method of colouring
the hair involving said hair colouring composition/kit comprising the steps of:

a. pro'viding an aqueous and/or alcoholic solution of the said inorganic metal salt based
mordanting agent with'vor without hair benefiting/conditioning agents on hair; ,

b. applying said dye molecule on the hair in solid and/ or in solution form favouring complex
formation on the surface or within the hair for effective colouration of the hair through
generation of safe modified base colour and/ or safe base colour of the dye/plant
dye/concentrated plant dye including imparting shine-metallic lustre to said keratinic ﬁber

under ambient temperature conditions.

According to yet another preferred aspect of the present invention there is provided a

method of'colouring the hair involving hair colouring composition/kit comprising the steps

of:

a. mixing of the inorganic metal salt based mordanting agent with or without hair
benefiting/conditioning agents and dye/ plant dye/concentrated plant dye with or without
hair benefiting/conditioning agents to achieve uniform'c,onsistency;

b. applying the mixture to hair/keratin fibre favouring effective colouration of keratinous

fibres in variety of shades under ambient temperature conditions.

Yet another preferred aspect of the present invention there is provided a corhpositioh/ kit
for dyeing keratin fibres wherein the metal ion solution pH is the natural intrinsic pH of the
mordant sofution under which it effectively complexes with the dye to vyield different

insoluble metal ion-dye complex delivering different colours.
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The invention is illustrated hereunder in greater detail in relation to the non-limiting

exemplary illustration hereunder:
DETAILED DESCRIPTION OF THE INVENTION

As discussed h'ereinbeforev, the presént invention provides for a hair colour composition/ kit

for dyeing keratin fibers comprising selectively atleast one or more dye, plant dye,

~ concentrated plant dye in combination with atleast one or more inorganic metal salt based

mordanting agent for generating dye/ plant dye/concentrated plant dye-metal complex free
of pH'controlling agents and oxidizing agents, with safe modified base colour and/ or base
colour of the dye/ concentrated plant dye thereby displaying superior colour delivery and

colour variance under ambient temperature conditions.

Preferably, the said dye/plant dye/ concentrated plant dye based hair colour composition/
kit provides for complexed dye/plant dye/ concentrated plant dyes with inorganic metal salt
basedmordants wherein the dyes/ plant dyes favour generation of the modified and/ or

base colour of the said dye/plant dye when present in their selective levels.

The said dye/ plant dye/ conceritrated plant dye molecules incluc;e anyone or more
flavonoids, terpenoids polyphenolics or its derivatives, as the basic molecular skeleton of the
said dye/ plant dye and preferably comprises anthocyanins (such as Haematoxylin), Tanins,
Benzoquinones, Naphthbquinones (such as Henna, Walnut), Anthroquinones (such as
Alizarin), & carotenoids  .including selective additional monoazo, hydro.xyl, carboxy! or
amino groups, which are capéble of forming strong co-ordinati‘on complexes with transition

metal ions such as chromium, cobalt, nickel, copper-and the like.

EXAMPLE I: REACTION PROTOCOL

.

The experiment protocol is based on conventional methodology for the generation of

modified base colour and/ or base colour shades of the dyes involving dye/ plant dye/

concentrated plant dye combination with at least one or more inorganic metal salt based

mordanting agent'and the results are summarized in the following Table 1.

Table 1

12
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S. No. Treatment Details Shade
M— _ ‘ Black shades _
1 Haematoxylin + 3% Ferrous chioride Brownish Black shade
2 Haematoxylin + 3% Ferrous sulphate Natural black
v ’ ’ Violet shades
3 Haematoxylin + 3% zinc sulphate Violet shade
4 Haematoxylin + 3% zinc chloride Violet shade
5 Haematoxylin + 3% zinc nitrate Violet shade
6 Haematoxylin + 3% zinc oxide ‘Dark viotet shade
7 Alizarin + 3 % Magnesium oxide Dark violet shade
g Alizarin + 3 % Magnesium carbonate Dark violet shade
9 Alizarin + 3 % Sodium carbonate Dark violet shade
10 Haematoxylin + 3 % potassium tellurate Violet shade
11 Alizarin  + 3 % potassium tellurate Dark violet shade
_ . » Brown shades
12 Haematoxylin + 30/0 co_ppersulphate Brown
13 Haematoxylin +-3% cupric nitrate Metallic brown
14 Haematokylin + 3% cupric chloride Very shine metallic brown
15 Haematoxylin + 3% cupric acetate brown
‘ : _ Burgundy shades
16 Alizarin + 3 % zinc sulphate Dark burgundy
17 Alizarin + 3 % zinc chloride burgundy
18 Alizarin -+ 3 % zinc nitrate burgundy =
19 Alizarin + 3 % zinc oxide burgundy
. Yellow shades
20 Quercetin + 3. % zinc chloride‘ | Dark yellow
21 Quercetin + 3 % zinc nitrate Dark yellow
22 Quercetin + 3 % Magnesium sulphate Yellow
23 Quercetin + 3 % Magnesium chloride Yellow )
24 Quercetin + 3 % Magnesium nitrate Yellow
25 Quercetin + 3 % Magnesium oxide Yellow

13
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Hence it is concluded from the above table, that the dye haematoxylin which originally has
an ash shade, also'g‘enerates different modified colour shades simply upon selective
combination with specific inorganic metal sait based mordanting agents in the absence of
any pH controlling agent or oxidizing agent.

It is further observed from thé above table that Iron salts reacted with Haematoxylin
produce the black/ brown shade, Zinc salts react with alizarin to generate burgundy shade,
copper salts reat:t with haematoxylin to yield the brown shade, salts of magnesium reacted
with Quercetin to yield yellow shades, Zinc salts reacted with haematoxylin to generate
violet shades, Potassnum tellurate reacted with haematoxylin to yield violet shade and also
reacted with alizarin to generate dark violet shade, magnesium salts and sodnum salts also
reacted with alizarin to result in dark violet/ violet shades thus displaying a broad colour

¢

variance in the absence of any pH controlling agent and oxidizing agent.

EXAMPLE II: The effect of pH controlling agent on the colour of inorganic metal mordant-
dye complex: : '

Table 2
S. » Details pH of ‘Treatments Shade
No v the
metal
salt
solution
DATASETI
1 1.0 % Haematoxylin + 3.0 % | 1.67 - Brownish black
FeCl; _ : shade
2 1.0 % Haematoxylin + 3.0 % | 5.18 - Natural black shade
FeSO4 . '
3 | 1.0 % Haematoxylin + 3.0 % 1.49 Aqua acid. - | No dye uptake
FeSO4
4 1.0 % Haematoxylin + 3.0 % 1.69 Lactic acid No dye uptake
FeSO_4
5 1.0 % Haematoxylin + 3.0 % | 4.76 - Dull blue shade
Ferrous gluconate
DATA SET 11
1 1.0 % alizarin + 3.0 % 11.87 - Dark violet shade
Magnesium carbonate
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2 1.0 % alizarin + 3.0 % Sodium 11.89 - Dark violet shadé
carbonate '

3 1.0 % alizarin. +. 3.0 % 6.73 violet shade

Magnesium Chloride

4 1.0 % alizarin + 3.0 % 11.89 Ammonia (NH3) | No dye uptake
Magnesium Chloride '

5 1.0 % alizarin + 3.0 % 11.21 Mono  ethanol | No dye uptake
Magnesium Chloride . amine (MEA)

6 1.0 % alizarin + 3.0 % 7.11 - Dull violet shade

Magnesium acetate

It is noted from Table 2 that the combination of ferrous chloride and haematoxylin yielded a
brownish. black shade under intrinsic ferrous chloride solution pH of 1.67. Therefore the
intrinsic pH of ferrous sulphate, involving a different ferrous salt was aiso adjusted with
external acidic agent like Iacfic acid énd aqua acid to desired similar level of 1.6-to explore
the reasons for wide. colour variance that may be contributed by specific inorganic metal salt

based mordanting agent. The dye uptake and shade direction are summarized as follows:

It was indeed found from table 2 above that the dye uptake was worst in the case of pH
adjusted swatches. The swatch analysis re\(ealed that the colour delivery was influenced
solely by specific inorganic metal salt mordants and not influenced at all by pH of the
mixture. Therefore theéxperiment proved that the shade direction was not influenced by pH

and is influenced only by the specific inorganic metal salt mordant.

Similarly experiment was carried out in alkaline range. The magnesium carbonate and
sodium carbonate yielded the dark violet shade with alizarin. The pH range of sodium
carbonate and magnesium carbonate is 11.8. Therefore the pH of magnesium chloride was

adjusted with ammonia and mono ethanolamine (MEA) and no dye uptake was observed.

" The above study,thus confirmed the role of specific ihorganic metal salt mordants to be

effective in displaying such wide collour variance and therefore the colour variance is
essentially and simply baséd on selective at least one or more of inorganic metal salt based
mordanting agent in combination with at least one or more dye, plant‘dye, concentrated
plant dye for generation of specific col‘ourv'shades-including modified base colour of the said

dye thereby providing for wide colour variance.
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- More specifically the above table also clearly illustrates that the inorganic meal salt based

- mordanting agents provides for superior colour delivery over the organic acid salts.

Thus it is evidevnt from the results obtained under tables 1 and 2 that the technical advance
of the hair dyeing :composition/ kit made possible by way of the present invention is based
on the surprising fin‘di‘ng of a selective combination of selectively only one-atleast one or
more dye, plant dye, concentrated plant dye and one-atleast one or more inorganic metal
salt based mordanting agent for generating dye/plant dye/ concentrated plant dye-metal
complex free of any pH controlling agents and oxidizing agents, with safe modified base
colour and/ or base colour of the dye/ concentrated plant dye, for effective and Safe
colouration of keratinous fibres including shine-metallic luster under ambient temperature‘

conditions.

Characteristic features of the hair dyeing composition/kit of the present invention
and the advantages obtained as set forth hereunder:

a) A hair dyeing composition/kit simply comprising. atleast one or more dye, plantbdy'e,-
concentrated plant dye in combination with one-atleast one or more inorganic metal
salt based mordanting agent for generating safe modified base colour and/ or safe
base colour in the absence of oxidizing and other external pH controlling agents, for

effective colouration of the keratinous fibers under ambient temperature conditions.

b) A hair dyeing composition/kit comprising selectively only at least one or more dye,

‘plant dye, concéntratéd plant dye in combination with one-atleast one or more

" inorganic metal salt based mordanting agent including selective inorganic metal

salts/ mordants at their selective levels adapted to generate selective modified base

colour and/or base. colour of the dye/ plant dye to thereby provide for extensive

colour variance/ shades without reqUiring any pre-mordanting and post-mordanting

steps for said géneration of extensive colour shades in a single step under ambient
temperature conditions.:

c) A naturai hair dyeing composition/kit provides a much simple and cost-effective

route for the purpose of dyeing of keratin fibers.
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WE CLAIM:

1. A hair colour composition/ kit for dyeing keratin fibers comprising selectively'atl'east oné
or more dye, plant dye, concentrated plant dye and atleast one or more inorganic metal salt
based mordanting agent for generating dye/concentrated plant dye-metal complex free of
any pH controlling agents and oxidizing agents, with safe modified base colour and/ or base

colour of the dye/ concentrated plant dye under ambient temperature conditions.

2. A hair colour composition/ kit as claimed in claim 1 comprising:

a) said at least one or nﬁore dye, plant dye, concentrated plant dye;

b) said at least one or'more inorganic metal sait based mordanting agent

and selectively anyone or more of

i)'copper salts;

ii) suitable hair grooming/ benefiting agent;

iii) an aqueous solution comprising anyone or more of lactic acid, IPA (iso-propy! alcohol),
Benzyl alcohol; o

iv) instructions for producing the safe colouration by geheration of modified base colour
and/ or base colour of .the_ dye/plant dye/concentra_téd plant dye including shine-metallic

lustre to said keratinic fiber.

3. A hair colour composition/ kit as claimed in anyone of claims 1 to 2 wherein said (a) dye/
plant dye/ COncéntrated plant dye is present in amounts of 0.1 to 15% and said (b)
inorganic metal salt based mordanting agent is present in amounts of 0.01 to 10 percent of

the active metal in the composition.

4. A hair colour composition/ kit as claimed in anyone of the preceding claims

wherein - said (a) dye/ plant dye/ concentrated plant dye is either pure dye/ natural dye or

" an extract/ concentrate of the plant material or an unprocessed plant material that

selectively includes flavonoids, terpenoids, polyphenolics or its derivatives as the basic
molecular skeleton including selective additionai monoazo, hydroxyl, carboxyl or amino
groups and preferably comprises - anthocyanins preferably Haematoxylin, Tanins,
Bénzbquinones, Naphthoquinones préferably Henna, Walnut, Anthroquinones . preferably
Alizarin, carotenoids, indigo, indigocaramine, rubiethyric acid, purpuroxanthin, rubiadin,
morindanigrin, munjistin,"“morindadiol, carotene, crocentin, bixin, cahthaxanthin, lycopene,
capsanthin, apocarotenal, xanthophyll, curcumin, morin, malclurin, Iuteoiin, apigenin,
fukugetin, datiscetin, kaempferol, rhamnocitrin, rhamnethin, zanthorhafnnin, isorhémnetin, ‘

rharmazin, quercetin, rutin, gossypetin, butin, rotterin, chlorophyll A & B, catechin, fisetin,
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lapachol, juglone, alkannin, alkannan, deoxysantalin, atromentin, awobamin, riboflavin,
anthocyanin, lawsone, embilica extract, carajuirin, dbra'corbohdin, berberine, betanin orcein,
xanthone, naphthalene, alfalfa extract, black tea extract, green tea extract, white tea
extract and red sandalwood; and '

wherein said (b) mordanting agent selectively includes 'inorganic metal salts including
Ferrous sulphate, Ferric oxide, Ferric nitrate, Zinc sulphate, , Zinc nitrate, Zinc Chloride,
Zinc Oxide, Copper Sulphate, Copper Nitrate, Copper Chloride, Copper Oxide, Magnesium
Sulphate, Magnesium Nitrate, Magnesium Chloride, Magnesi.um Oxide, Magnesium
carbonate, Sodium Chlofide, Sodium bicarbonate, Sodium Carbonate, Cobalt Nitrate, Tin

Chloride, Barium Chloride, Lead Nitrate, Potassium tellurate.

5. A hair colour composition/ kit as claimed in anyone of the claims 1-4
comprising (a)»'hbaematoxylin and anyone or more of mordanting agent (b) selected from

ferrous chloride, ferrous sulphate.

6. A hair colour corhposi_tion/ kit as claimed in anyone of the cléimé 1-4 comprising

(a) haematoxylin and anyone or more mordanting agent (b) selected from, zinc sulphate,
zinc chldride, zinc nitrate, zinc oxide, potassium teilurate; and (@) Alizarin and anyone -
mordanting agent (b) selected from magnesium oxide, magnesium carbonate, sodium

carbonate, potassium tellurate.

7. A hair colour composition/ kit as claimed in anyone of claims 1-4 comprising
(a) haematoxylin and anyone or more mordanting agent (b) selected from, copper sulphate,

copper nitrate, copper chloride..

8. A hair colour compdsition/ kit as claimed in anyone of claims 1-4 comprising

(a) Alizarin and anyone or more mordanting agent (b) selected from, zinc sulphate, zinc
chloride, zinc nitrate, zinc oxide. o :

9. A hair colour composition/ kit as claimed in anyone of claims 1-4 comprising

(a) Quercetin and anyone or more mordanting agent (b) selected from zinc chloride, zinc

nitrate, magnesium sulphate, magnesium chloride, magnesium nitrate, magnesium oxide.

10. A hair colour composition/ kit as claimed in anyone of claims 1-4 comprising
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(a) alizarin and anyone or more mordanting agent (b) selected from magnesium carbonate,

magnesium chloride, sodium carbonate, sodium chloride.

11. A hair colour composition/ kit as claimed in anyone of claims 1-4 involving a hair colour

formulation in at least two parts comprising the basic essential ingredients of (a) at least
one or more dye, plant dye, concentrated plant dye and (b) at least one or more inorganic

metal salt based mordanting agent.

12. A hair colour composition/ kit as claimed in anyone of claims 1-4 additionally comprises

hair colour/ dye/ plant dye/ mordanting agent acceptable carriers involving emulisifiers
selected from anyone or more of anionic, cationic, non-ionic and amphoteric surfactants;
and also comprises suitable hair benefiting agents and color enhancing diffusion aids

present in selective levels.

13. A hair colour composition/ kit as claimed in anyone of claims 1-4 is suitably made

available in various physical forms including powders, creams, lotions, sprays, mousse, gel,

14. A method of colouring the hair involving hair colouring composition/kit as claimed in
anyone of claims 1-4 comprisin_g the steps of: _

a. providing an aqueous and/or alcoholic solution. of the inorganic metal salt based
mordanfing agent with or without hair béneﬁt_i_ng/cohditioning agents on hair;

b. applying the dye molecule on‘the hair in solid and/ or in solution form favouring complex
formation on the surface or within ‘the hair for effective colouration of the hair through
generation of safe modified base colour and/ or safe base colour of the dye/plant dye/
concentrated plant dye'ihcl'uding imparting shine-metallic lustre to said keratinic fiber under

ambient temperature conditions.

15. A method of colouring the hair involving hair colouring composition/kit as claimed in
anyone of claims 1-4 comprising the steps of: ’

a. mixing of the inorganic metal salt based mordanting agent with or without hair

benefiting/conditioning agents and dye/ plant dye/concentrated plant dye with or without

hair benefiting/conditioning agents to achieve uniform consistency; ‘
b. applying the mixture to hair/keratin fibre favouring effective colouration of keratinous

fibres in variety of shades under ambient temperature conditions. -
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16. A hair colour formulation for dyeing keratin fibers and a hair colour composition/ kit
obtained thereof substantially as herein described and illustrated with reference to the

accompanying examples.
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