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shampoos to the next level
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Taking anti-dandruff shampoos
to the next level - Octopirox®

Piroctone olamine is one of the most efficient anti-dandruff actives available on
the market today. Designed specifically to treat seborrheic dermatitis and dry
scalp, piroctone olamine offers additional benefits: it is environmentally friendly,
multifunctional (doubles as preserving agent), and can be used in various cos-
metic formats. We present a key active ingredient from Clariant’s product range
for the personal care industry: Octopirox® - your best alternative.

Scalp Care Benefits Formulation Features Additional Benefits

e Dandruff- and flake-free e Transparent formulation * Low aquatic toxicity

e ltch-free e Easy to formulate (no labeling required)

e Gentle on scalp * pH- and temperature- e Broad-spectrum
stable preservation

Scalp Care
DANDRUFF- & FLAKE-FREE

Octopirox® is an effective, nontoxic anti-dandruff active ingredient. It is particularly suitable for the

manufacture of anti-dandruff shampoos and hair care products such as hair tonics and cream rinses.

Microorganisms such as Malassezia furfur produce enzymes which decompose fats into their respective
fatty acids. These and other products of decomposition, such as lipo-peroxides, irritate the scalp. As a
result, mitosis and production of keratinocytes increases, leading to desquamation and parakeratosis.!

Octopirox® controls the growth of microorganisms effectively and directly targets the cause of dandruff.
Use concentration can be between 0.1 and 1.0%, depending on the finished product. For leave-on products,
the concentration can be lowered to between 0.05 and 0.1%.

STUDY: ANTI-DANDRUFF ACTION IN SHAMPOOS
In a study over the course of 1.5 months, a formulation with Octopirox® at a concentration of 0.75%
showed clear decrease of dandruff compared to a placebo shampoo.
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1 Lupke N.-P. “Wirkstoffe in Antischuppen-Kosmetika”, Arztliche Kosmetologie, 1979, 9, 174-180



Scalp Care

Scalp Care

ITCH-FREE SCALP FORMULATION FEATURES

They just can’t stop scratching their heads:
Many people in the world suffer from an
itchy scalp. Various conditions can lead to
this nerve-racking feeling, but in most cases
it is caused by dandruff. When the scalp
becomes irritated by dandruff, it can start

EASE OF FORMULATION .
Piroctone olamine is extremely easy to for- ‘
mulate, giving a stable formulation with no ‘
effort. It is well soluble in surfactant systems
and can increase the system's viscosity.

Zinc pyrithione requires a stabilizer and

to feel itchy as skin sheds its outer layer in suspending agent to be dispersed (insoluble W
a bid to get rid of the irritant. in water). ‘ "/
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STUDY: ITCHING REDUCTION WITH SHAMPOO INFLUENCE OF THE PH VALUE AND THERMAL STABILITY
In a comparison with a placebo it has been shown that a 0.5% concentration of Octopirox® helps With a pKa value of ca. 74, Octopirox® is present as free acid in neutral solutions and is chemically stable

relieve the itching within 54 days.
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over a wide pH range. It can be formulated in a pH range of 3-9. When used in a normal manner during
production, temperatures of up to 80 °C do not cause decomposition of the product or loss of efficacy.

Nevertheless, prolonged heating should be avoided.
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VIISUAL COMPARISON OF OCTOPIROX"® VERSUS ZINC PYRITHIONE

Mildness to scalp

Itching score

3
1.0 Placebo
/ Octopirox®
0.5 :
! Clear formulation pH stability
0.0 w w w w w . . _
¢} 14 26 42 54 = Piroctone olamine (Octopirox)
Zinc pyrithione
Days
Source: Doctorate thesis 2005, Marcus Blémer, 262/5000, Double-blind, randomized, placebo-controlled.
Ease of formulation Temperature stability

Formulating with Octopirox is easier and more efficient than zinc pyrithione.



Additional Benefits

NO AQUATIC TOXICITY LABELING

The cosmetic industry’s growing concern
about the effect of its supply chain on

the environment increases the need to
ensure that the final product has a low
environmental impact. Favorable ecotoxicity
parameters of raw materials can allow
more sustainable products to be developed,

prioritizing substances with low environ-

mental impact. Contrary to ZnPTO,

Octopirox® has no environmental toxicity

labeling.

AQUATIC TOXICITY

Compared to zinc pyrithione, Octopirox® showed lower environmental impact

ZINC PYRITHIONE

PIROCTONE OLAMINE
(99% ACTIVE)

COMPARISON

Fish LC50 (Pimephales promelas
(fathead minnow)): 2.6 pg/1

LC50 (Danio rerio
(zebra fish)): 1.89 mg/1

Piroctone
olamine better

Daphnia LC50 (Daphnia magna
(water flea)): 8.2 ug/1

EC50 (Daphnia magna
(water flea)): 1.8 mg/1

Piroctone
olamine better

Algae EC50 (Navicula pelliculosa
(freshwater diatom)): 4.1 pg/1

EC50 (Desmodesmus

subspicatus (green algae)):

6.7 mg/1

Piroctone
olamine better

Source: Safety data sheets piroctone olamine & zinc pyrithione

Additional Benefits
BROAD-SPECTRUM PRESERVATION

Preservatives are added to most personal care products

today in order to inhibit growth of bacteria and fungi.

Piroctone olamine and blends thereof have been success-

fully used as preservatives for over 30 years because of

their formulation compatibility, antimicrobial functio-

nality and long shelf life.

Under the trade names Octopirox® and Nipaguard® PO
blends, Clariant offers broad-spectrum efficacy over a
wide pH range.

OCTOPIROX" - A RELIABLE WELL-KNOWN SOURCE

PRODUCT INCI FORM APPLICATIONS pHRANGE MAX.TEMP. REC.USE EU us JP MICROBIOLOGICAL
LEVEL (%) (%) (%) (%) EFFICACY
single Active = 0= G- G+ Y M
Octopirox® Piroctone Powder H B B 4.0 -10.0 <80°C 0.05-0.1 1.0* no 0.05 R
Olamine 0.5%*  restrictions

* Rinse-off ** All others

NIPAGUARD" PO BLENDS - BROAD-SPECTRUM EFFICACY OVER A WIDE PH RANGE

PRODUCT INCI FORM APPLICATIONS pHRANGE MAX. REC. USE EU us JP MICROBIOLOGICAL
TEMP. LEVEL (%) (%) (%) (%) EFFICACY

Blends-Liquid = ' 2 G- G+ Y M
Nipaguard® Phenoxyethanol (and) Liquid H EH B 4.0 -10.0 <80°C 0.3-10 1.0 1.0 1.0 P T
PO5 Piroctone Olamine
Nipaguard® Phenoxyethanol (and)  Liquid H H B 4.0-6.0 <80°C 03-10 1.2 1.2 1.0 o
POB Benzoic Acid (and)

Piroctone Olamine
Nipaguard® Phenoxyethanol (and) ~ Liquid H H B 4.0-8.0 <80°C 0.3-10 1.2 1.2 1.0 o
POM Methylparaben (and)

Piroctone Olamine

i Leave-on . Rinse-off = Wet wipes
G-: Gram- Bacteria / G+: Gram+ Bacteria / Y: Yeast / M: Mold
++: good / +: medium / O: none



Offering
FORMULATION FREEDOM

TYPICAL CONCENTRATIONS FOR
PERSONAL CARE PRODUCTS ARE:
* Hair shampoos 0.3 - 1.0%

* Hair tonics 0.05 - 0.1%

e Hair conditioners 0.1 - 0.3%

e Setting lotions / hair gels 0.05 - 0.2%
e Hair creams 0.1 - 0.3%

e Deodorants 0.1 - 0.3%

* Anti-acne leave-on: up to 0.2%

COMPATIBILITY WITH COSMETIC RAW MATERIALS
Octopirox® is compatible with most surfactants, additives and active ingredients used in cosmetics.

Compatibility with perfume oils with aldehyde and ketone functionality may be limited in some cases.

Despite the anionic character of the active ingredient molecule, Octopirox® can be used together with
most cationic surfactants (quaternary ammonium compounds) and cationic active ingredients. In
some cases, the solubility of Octopirox® in water will be increased. Nevertheless, it is advisable to carry
out compatibility and stability tests when using these substances.

Attention must be drawn to the product’s propensity to form complexes with metal ions, especially
iron and copper ions. For example, with mere traces of iron (1 ppm Fe) a clearly visible yellow iron
complex is formed. Adding the usual complexing agents does not prevent this complex from forming

(see section on processing information).

INFLUENCE ON VISCOSITY IN SURFACTANT SYSTEMS
In some surfactant systems, Octopirox® may cause an increase in viscosity which can be leveraged to

economize on consistency modifiers during formulation development.

SOLUBILITY

Generally, the solubility of Octopirox® is highly dependent on the pH value of the solution. As a rule of
thumb, it is better dissolved in neutral and slightly alkaline aqueous solutions than in acidic solutions.
It can be dissolved at levels of pH=5 to pH=8 in surfactant solutions and alcohol/water mixtures.

« readily soluble in alcohol (10%),

* soluble in aqueous surfactant solutions

* soluble in water/alcohol mixtures (1 - 10%),

« slightly soluble in water (ca. 0.05%) and oils (0.05 - 0.1%)

LIGHT STABILITY
Octopirox® is sensitive to UV light and may decompose depending on the degree of exposure. Therefore
formulations should be protected from direct strong sunlight.

STORAGE

Octopirox® should be stored in its original container at ambient temperature protected from moisture.
If stored correctly in its original sealed container, Octopirox® can be kept for at least five years. A safety
data sheet is available on request.

MSDS available on Clariant.com/octopirox



General Information
OCTOPIROX"®

PROCESS INFORMATION FOR OCTOPIROX" ACTIVE INGREDIENT
Due to the good solubility in aqueous surfactant systems as well as alcohol /water mixtures, Octopirox®
. K . . . . . Chemical name 1-Hydroxy-4-methyl-6-(2,4,4-trimethylpentyl)-2(1H)-pyridone;
is especially suitable for formulating of clear products. Aqueous or alcoholic solutions of Octopirox® have combination with 2-aminoethanol (1:1)
a pH of 9-10, which can be adjusted using organic acids like citric acid or lactic acid. - -
International nonproprietary name Piroctone olamine

(USAN, WHO, INCI)

During the formulation process, Octopirox® can be heated up to 80 °C if necessary, but should not
Molar mass 2984 g/mol

exceed this temperature for a longer time period.

Appearance White to faintly yellowish-white
crystalline powder
QUALITY STANDARD Odor Faint characteristic odor
Active ingredient content Min. 99.0%
pH value OCP 052 AS 00000 C 8.5-10.0 .
Loss on drying Max. 0.3%
Related substances (TLC) OCP 062 AS 00000 C max. 0.5% 1oh N N
By-products, single Sulphate as| Max. 0.2%
Heavy metals OCP 081 AS 00000 C max. 10.0 pg/g pH (1% aqueous suspension, 20 °C)
8.5-10.0
Loss on drying OCP 091 AS 00000 C max. 0.3%
Sulphated ash OCP 101 AS 00000 C max. 0.2%

Content of monoethanolamine  OCP 122 AS 00000 C
(potentiometry)

20.1 - 20.9% calculated with
reference to the dried substance

Content OCP 131 AS 00000 C
(potentiometry)

98.0 - 101.5% calculated with
reference to the dried substance

P

NH,+

APPLICATIONS

Anti-dandruff /anti-itch

Shampoo, conditioner, scalp tonic, cream rinse

Deodorants

Roll-on, spray, foot deodorant cream, stick

Anti-acne products

Gel, lotion, cleanser




CLARIANT INTERNATIONAL LTD

BU INDUSTRIAL & CONSUMER SPECIALTIES
Rothausstrasse 61

4132 Muttenz

Switzerland

Sales & Marketing
Phone: +49 69 305 37270

Application Development
Phone: +49 69 305 39458

CLARIANT.COM

This information corresponds to the present state of our knowledge and is intended as a general descrip-
tion of our products and their possible applications. Clariant makes no warranties, express or implied,

as to the information’s accuracy, adequacy, sufficiency or freedom from defect and assumes no liability

in connection with any use of this information. Any user of this product is responsible for determining
the suitability of Clariant’s products for its particular application. * Nothing included in this information
waives any of Clariant’s General Terms and Conditions of Sale, which control unless it agrees otherwise
in writing. Any existing intellectual /industrial property rights must be observed. Due to possible changes
in our products and applicable national and international regulations and laws, the status of our products
could change. Material Safety Data Sheets providing safety precautions, that should be observed when
handling or storing Clariant products, are available upon request and are provided in compliance with
applicable law. You should obtain and review the applicable Material Safety Data Sheet information before
handling any of these products. For additional information, please contact Clariant.® Trademark of
Clariant registered in numerous countries.

* For sales to customers located within the United States and Canada the following applies in addition:
NO EXPRESS OR IMPLIED WARRANTY IS MADE OF THE MERCHANTABILITY, SUITABILITY,
FITNESS FOR A PARTICULAR PURPOSE OR OTHERWISE OF ANY PRODUCT OR SERVICE.

© 2018 Clariant International AG, Rothausstrasse 61, 4132 Muttenz, Schweiz
® Product and service marks protected by Clariant



