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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procgdures used to develop this document and those intended for its further maintenance. gre
described|in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed-for the
different fypes of ISO documents should be noted. This document was drafted in accordance with the
editorial fules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention|is drawn to the possibility that some of the elements of this document maybé the subject of

patent ri

ts. ISO shall not be held responsible for identifying any or all suc

h patént rights. Detailq of

any patenf rights identified during the development of the document will be in the.Introduction andjor

on the IS

Any trade
constitute

For an e
expressio

list of patent declarations received (see www.iso.org/patents).

an endorsement.

name used in this document is information given for the convénience of users and does ot

planation of the voluntary nature of standards, the 4€ieaning of ISO specific terms and
hs related to conformity assessment, as well as information about ISO's adherence to the

World Tralde Organization (WTO) principles in the Technical Barriers to Trade (TBT), see www.iso.ofg/

iso/forew

prd.html.

This docujment was prepared by Technical Committee ISO/TC 217, Cosmetics.

Any feedb
complete

isting of these bodies can be found at www.iso.org/members.html.

ack or questions on this document should be directed to the user’s national standards body. A
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Introduction

The ISO 16128 series provides guidelines on definitions and criteria for natural and organic cosmetic
ingredients and products. These guidelines are specific to the cosmetics sector, taking into account that
most existing approaches written for the agricultural and food sector are not directly transferrable to
cosmetics. They apply scientific judgment and offer principles towards a consistent logical framework
for natural and organic cosmeticingredients and products incorporating common approaches employed
in existing references.

edients in

O . . . .
DOSEe O ne . a a 2 e aAW2lalala oy A e no 2.0 e a 2Ralalalale.

the¢ formulation of a diverse variety of cosmetic products to encourage innovation.

e purpose of this document is to help ingredient manufacturers and cosmetic cémpanigs, or any
regder, to qualify cosmetic ingredients as natural, natural derived or non-natural ‘when [using the
[S] 16128 series.

© IS0 2021 - All rights reserved v
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Cosmetics — Answers to frequently asked questions on
ingredients and product characterization according to ISO

16128-1 and ISO 16128-2

1 _Scope

Thlis document provides answers to questions which can arise when calculating indexes antli contents

ac¢ording to ISO 16128-1 and ISO 16128-2.

It ¢larifies conditions on process, solvents and

carbon sources to qualify ingredients regdrding the

ISQ 16128 series. Detailed examples, explaining how to use the ISO 16128 series’are also provided.

2 | Normative references

Thlere are no normative references in this document.

3 | Terms and definitions

No terms and definitions are listed in this document.

ISQ and [EC maintain terminological databases for:use’'in standardization at the following addiresses:

—1| ISO Online browsing platform: available athttps://www.iso.org/obp

—| IEC Electropedia: available at http://www.electropedia.org/

4 | Questions and answers

4.1 General

Table 1 — General questions

No. Question

Answer

0 |[How can(@n‘ingredient manufacturer and/or
a cosmetic manufacturer assign the category
and\index of an ingredient?

Ingredient manufacturers are recommended fo provide
cosmetic manufacturers with information relatgd to com-
position, origin and processing of ingredients to letermine
ingredient indexes. For all ingredients, cosmeti¢ manufac-
turers verify the category and index based on information
provided. Therefore, dialogue between ingredient and

cosmetic manufacturersis encouraged.

1 What are the differences between the following
terms: ingredient, substance, raw material, and
renewable material?

A cosmetic raw material is an ingredient or a mixture of
ingredients. An ingredient is a substance, i.e. a chemical
element and its compounds in the natural state or the result
of a manufacturing process, excluding any solvent which
may be separated without affecting the stability of the
substance or changing its composition. Certain substances
are renewable if they are replenished naturally at a rate at
least the same as their consumption.

2 How does the definition of an extract relate to
its INCI composition?

An extractis a substance or amixture of substances. In most
cases, its INCI name is the same as the natural ingredient
it comes from, with, when relevant, the INCI name(s) of the
ingredient solvent(s) used for extraction.

© IS0 2021 - All rights reserved
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Table 1 (continued)

No. Question Answer

3 Canthe INClingredientlists be used to deter- | No. More information is needed to make that determination.
mine if a product is natural, derived natural |INClingredients can be produced in different ways and pro-
or non-natural? cess solvents used will not appear in the INCI ingredients
list. For example, it is possible to have two products with
the exact same INCI names list be classified differently when

using the methods set out in ISO 16128-1.
4 How do the different categories of solvents|ISO 16128-1 refers to two categories of solvents: ingredient

2

rel tato b ol TNTCT o oo ool ot e
ree-—to—tr et e oM ehtratcates

selvents—and-precesssolvents—whichare-definrediniH0
16128-1:2016, Annex A. Ingredient solvents appear-ifnthe
INCI ingredients list. Process solvents do not remain in the
ingredient (except as traces) and will not appear.,in the INCI
ingredient list.

4.2 Natural ingredients

Per ISO 1
micro-org

— physi

ferms

other

intentional chemical modification.

See Table 2.

Cal processes (e.g. as grinding, drying, distillation);

ntation reactions occurring in nature and leading to molecules occurring in nature; and

Table 2 — Questions on natural ingredients

6128-1, natural ingredients are cosmetic ingredients obtained only\from plants, animdls,
anisms, or minerals, including those obtained from these materials by:

processes of preparation, including traditional ones (€:g. extraction using solvents) withgut

No.

Question

Answer

Hoy is water defined in ISO 16128-1?

Water is defined as always natural in ISO 16128-1:2016, 2.4.

Th¢ definition of water of crystallizationis not
prdvided in ISO 16128-1. How is it defined?

In chemistry, water of crystallization is water molecules that
are presentinside crystals of minerals. It can be considered
as constitutive water in natural minerals. In the cases which
water is either added during or produced after a reactign,
itis considered as formulation water.

Hoy is aromatic water.obtained by distillation
clagsified in 1SO 1642817

It is classified as extraction water.

Arg ingredients Such as ethanol, amino acids,
or}ucleic acids eonsidered natural if obtained

by fermentation reaction using a substance
ocdqurring;ih nature as a starting material?

Yes. Aslong as the feedstock is natural, the reaction fermgn-
tation occurs in nature and the fermentation productis one
that occurs in nature, the result is natural.

Canp Formula (1) in ISO 16128-2:2017, 4.3.1 be

diacalcnlatatbha n ool i day of o0 T gen

Formula (1) in ISO 16128-2:2017, 4 3 1 is used only for ¢x-

dractoaphan tangeadiont coluante opn nracandt O Ao

Us de-toeatertate therataraHndexofarinsre

dient that does not contain ingredient solvents?

O+ ot
tractswheningredientsolventsare present—Otherwiserthe

natural index is assigned, according to the same paragraph,
is either 1 or 0.

10

Aromatic natural raw materials are defined
according to ISO 9235. How are the indexes
of aromatic natural raw materials calculated
per ISO 16128?

“Fragrance/Parfum” are often mixtures including aromatic
natural materials. The calculation of indexes of all ingredi-
ents containing aromatic natural raw materials follows ISO
16128. The exact composition, according to ISO 16128-1, can
be obtained from the suppliers.

© ISO 2021 - All rights reserved
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4.3 Physical processes for natural ingredients

Table 3 — Questions on physical processes for natural ingredients

No.

Question

Answer

11

Can “processing by micro-waves” be considered
as physical process?

Yes. Any sort of drying process can be considered as physical
process if it does not lead to chemical modification.

12

Are new technologies for physical extraction
considered as physical extraction process?

Yes, new technologies, such as use of micro-waves, sonication
and ultrasounds can be considered, as long as there is no
chemical modification. The use of solvents is defined in ISO

16128-1:2016 Table A.1.

In case of a plant extract extracted with a mix-
ture consisting of a non-natural solvent and a
natural solvent, is the final extract considered
as a natural ingredient?

If a non-natural solvent remains in the figal l€xfract as an
ingredient solvent, this extractis consideredas a npn-natural
ingredient. If the non-natural solventis.éliminatged, this ex-
tract can be considered as a naturalingredient if fonditions
of ISO 16128-1:2016, Table A.2 arefulfilled.

The value k is the dry/fresh ratio for leaves
or flowers when calculating natural/organic
index of plant extract. If a supplier can specify
the actual dry/fresh ratio and it is different
from k value, can the specified values be used
for calculation?

Yes.

Provide index calculation examples for the
extract of a dried organic plant.

EXAMPLE

5 kg of dxy plant (organic flower) was extracted by 90 kg of
30 % glycerin (a derived natural solvent) aqueous solution
was@btained. (k=4,5)

—Starting materials: 5 kg of dry plantis equivalentto 5 x 4,5
= 22,5 kg of fresh plant

— Solvent: 63 kg of water, 27 kg of glycerin
— Reconstitution water: 22,5 -5 = 17,5 kg
— Extraction water: 63 - 17,5 = 45,5 kg
NOTE Extraction water is as defined in ISO 161]28-1.
Natural index of the extract: 1 - (27/(5+ 63 + 27))=0,71

Natural origin index of the extract: 1 as all ingredjients meet
the definition of derived natural ingredients

Organicindex of the extract: 1 - ((45,5+27)/ (5+63427)) = 0,24

Organic derived index of the extract: 1 - ((45,5 + 27)/
(5+63+27))=0,24

According to ISO 16128-2:2017, 4.2: “The use
of-nen-natural ingredients (e.g. alcohol denatur-
ants) is allowed in ingredient solvent. However,
if the mixture contains a non-natural ingredient

The bullet from ISO 16128-2:2017, 4.2 stating thaf the use of
non-natural ingredients (e.g. alcohol denaturants)is allowed
iningredient solvents means, for example, that dgnaturated
alcohol can be used for extraction and leads td a natural

solvent, then the entire mixture is non-natural.”

Does it mean, for example, that the addition of
phenoxyethanol to an extract is OK and only
affects the index value, but if an extraction
solvent of butylene glycol (non-natural) is used,
then the index is 0, regardless?

At what value does an added ingredient be-
come a solvent (i.e. polysorbate-80) or does
the definition refer only to extraction solvents?

extract. When phenoxyethanol is added to an extract after
filtration, this is a mixture which has no longer an index but
instead has a content. The use of butylene glycol (non-natural)
as an extraction solvent leads to a non-natural ingredient.
The use of polysorbate 80 during an extraction leads to a
non-natural ingredient as it is not of natural origin. But its
use after filtration leads to a mixture which has a content.

© IS0 2021 - All rights reserved
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Table 3 (continued)

No.

Question

Answer

17

Isadry herbal extract or a purified compound
isolated from a natural source considered as
a natural ingredient?

In the extent that solvents do not remain in the final ingre-
dients except as traces (process solvents), they are consid-
ered as natural ingredients according to ISO 16128-1:2016,
Table A.2 if:

— renewable solvents that pose minimal safety or environ-
mental risk are used; or

— if no physical process or no renewable solvent can be

used, a non-natural solvent that poses minimal safety
environmental risk is used.

18

WH

an
pe

at are the indexes of a rose extract, ob-

butylene glycol, if the butylene glycol is of
rochemical origin?

ta?ed by extraction with a mixture of water

Asthe butylene glycol is of petrochemical origin, it is a non-npt-
ural ingredient solvent. The rose extract is a\noh-natu
ingredient. Both natural index and natural ofigin index arg 0.

19

WH

at are the indexes of a rose extract, ob-

taiped by extraction with a mixture of water

ang
veg

butylene glycol, if the butelyne glycol is of
etal origin?

As the butylene glycol is a derived matural ingredient spl-
vent, the natural index is determified using Formula (1)|i
[SO 16128-2:2017, 4.3.1.

Starting material: 10 kg of flower

Total solvent introduced: ‘90 kg = 67,5 kg water + 22,5
butylene glycol

Mass of derived natural solvent introduced = 22,5 kg Qu-
tylene glycol

Total mass ifttroduced (natural ingredients and ingredignt
solvents)<10 + 67,5 + 22,5 =100 kg

The patural indexis=1-(22,5/100) = 0,775

Thenatural origin index is 1.

20

Is 1
Acq

ative guar gum a natural ingredient?

ording to a February 2010 Opinion-from

AF

thr
in

folll
chd
the

poy

bSA (ref. 2009-SA-0214), guar gum~is ob-

ugh traditional methods in the'grain milling
stry. Guar gum is obtairedthrough the
owing process:

taidEed, using Cyamopsis tetragonolobus seeds

seeds extracted froem/dried pods are me-
nically broken down in order to eliminate
sprout;

the endosperm is husked to obtain flakes;

flakestare ground then sieved to obtain a
vder;

potwder or flakes are washed using ethanol

Yes, the process of native guar gum used here is a physi¢al
separation of the molecules presentin the seeds. The natufal
index of the native guar gum is 1, if process solvents usged
respect the natural category of ISO 16128-1:2016, Table Al.2.

or isopropanol to limit the microbial load.

21

How is an extract from cell culture medium
defined in ISO 16128? For example, an Aloe
barbadensis Callus extractis an extract obtained
through the culture of Aloe barbadensis Callus.

The culture and extraction of a plant callus is carried out in
a medium. The natural index and the natural origin index
depend on the composition of the medium as defined in
[SO 16128-1.

None of the ingredients are organically produced. 0I=001 =0

© ISO 2021 - All rights reserved
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4.4 Fermentation for natural ingredients

Table 4 — Questions on fermentation for natural ingredients

2021(E)

No.

Question

Answer

22

What is fermentation?

Fermentation reactions result from a culture medium

containing micro-organisms, including bacteria,

moulds. According to the definition of ISO 16128-1

yeasts or
:2016 “fer-

mentation” also includes reactions generated by micro-algae

or plant cells.

23

What are the conditions for a fermentation
process to obtain a natural ingredient?

For a fermentation process to obtain a natural i
the process exists in nature, uses a natural'subg
starting material and leads to molecules whigh-éccu

ngredient,
tance as a
Iin nature.

24

What type of carbon sources can be used to
obtain a natural ingredient?

The carbon source (substrate) for thefermentati

pn process

can be a natural ingredient or mixtufe ef natural ingredients

(sucrose for instance). See NOTEA1.

25

Are citrate salts natural?

Yes, if the substrate is naturdl’{e.g. Beetroot syr
far as the ferment: Aspergillus niger naturally]
some citrate salt, the salt resulting from the fer
with Aspergillus niger-dnd the natural substrate
source) is natural.

lip) and as
produces
mentation
(as carbon

26

Which type of modifications can be considered
for microorganisms?

Selecting or crass-breeding native micro-organis
considered td.obtain natural ingredients. See NO

ms can be
TE 2.

27

How are adjuvant in the culture medium
treated?

Traces of.adjuvant from the culture medium in th
productare treated as process solvents. Adjuva
origizrcan be considered provided there is no alt

e finished
ht of fossil
ernative.

28

Is industrial fermentation considered to be a
biological process?

Ingredients manufactured by industrial fermenjtation are

considered as natural ingredients, if the following]
fulfilled, even if it is intentionally manufactured:

1) using a natural substance as a starting mate

points are

rial;

2) by afermentation reaction which exist in najture;

3)

Ethanol for instance is natural when a native micrdg
is used and when the carbon source is a natural
such as saccharose. See NOTE 2.

leading to molecules which occur in nature.

-organism
ngredient

I[s Xanthan gum,a‘natural or derived natural
ingredient? How are the indexes determined?

Xanthan gum is obtained through the ferment
non-genetically modified bacterium (Xanthomo
estris) using a carbohydrate substrate (corn or s
Xanthan occurs in nature, produced by micro-
living in soils. As this is an ingredient - and not 3
indexes are calculated, based on quantities used

NI=1and NOI=1
See NOTE 2.

ation of a
has camp-
by starch).
rganisms
mixture -

NOTE 1 The fermentation substrate is natural in order to obtain a natural ingredient. This requirement is consistent with
[SO 16128-1:2016, Table A.1.

NOTE 2 Ingredients obtained by fermentation using genetically modified microorganisms can be considered as natural
ingredients in certain regions of the world and derived natural ingredients in other regions of the world.

© IS0 2021 - All rights reserved
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4.5 Process solvents

Table 5 — Questions on process solvents

No. Question Answer

30 |Cansupercritical CO, extraction be considered|Yes, supercritical CO, is one of the process solvents which
for obtaining natural ingredients? can be used to obtain a natural ingredient.

31 |Can non-renewable solvents be used for ex-|As process solvents of natural ingredients, natural mineral
traction? ingredients, derived natural ingredients and derived mineral
ingredients, renewable solvents that pose minimal safety or
environmental risk are used for the purpose of extractienfor
reaction processes. If renewable alternatives are not availalle,
non-natural solvents that pose minimal safety orjyenvirgn-
mental risk can be used, per ISO 16128-1:20164 Table A.2

32 |Arelvegetable oils and animal oils considered | Yes, if they meet the definition of natural’per ISO 161728-
as rjatural ingredients? 1:2016, Clause 2. Those manufactured by-physically procgss
such as squeezing are considered as naturdl ingredients. Hor
those extracted with solvents, in case those solvents remgin
in the final ingredients (ingredient'solvents), it depends pn
the origin of the solvents. ISO @6128-1:2016, Table A.1 is|to
be used for verification.

In case solvents do not rématin in the final ingredients excegpt
as traces (process solvernts), they are considered as natural
ingredients according to ISO 16128-1:2016, Table A.2 if:

— renewable solvents that pose minimal safety or envirgn-
mental risk ase used; or

— no physical process or no renewable solvent can be uséd,
a non-patural solvent that poses minimal safety or envirgn-
mentalrisk is used.

33 |For|the manufacturing of lecithin, hexane is|ASithe use of hexane for the manufacturing of lecithin is yn-
conpmonly used as process solvent. Does-it|avoidable at the current state of art, according to ISO 161728-
impair the classification of lecithin as natural| 1:2016 Table A.2 footnote “a”, the classification of lecithin] is
duejto its petrochemical origin? not affected by the use of hexane. Hexane concentration in the
finallecithin has to pose minimal safety or environmental rigk.

6 © IS0 2021 - All rights reserved
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Table 6 — Questions on mineral ingredients

No.

Question

Answer

34

Does ISO 16128-1:2016, Annex D contain
natural minerals?

Yes.ISO 16128-1:2016, Annex D is an illustrative, not exhaus-
tive, list of reaction products that may be considered derived
mineral ingredients. Ingredients on this list which are found
in nature (i.e. not chemical reaction products) are natural
mineral ingredients.

[N
%) ]

Is surface-coated titanium dioxide a non-nat-
ural ingredient?

When physically coated by encapsulation or elgctrostatic
surface modification, it is considered as a mixturg of titani-
um dioxide and coating agent. The titaniunt-dioxjde may be
considered as a derived mineral ingredient. The nptural and
natural origin indexes of the coating'are to be determined
separately.

When chemically modified with a natural (except natural
mineral ingredient) or derived'natural reactant that makes
up less than or equal to 50'% by weight of the ingfedient, as
a surface coating or otherwise, the result is a ngpn-natural
ingredient.

When reacted with a natural (except natural mingral ingre-
dient) or derived natural reactant that makes yip greater
than 50 % by weight of the ingredient, as a surface coating
or otherwise, the result is a derived natural ingre¢dient.

In either case, when chemically modified with ngn-mineral
ingfredients, the resultis not considered as a derived mineral
ingredient.

X
[=))

Is nano-sized titanium dioxide, consideredas
a derived mineral ingredient, as long as it has
the same chemical composition as a natural
mineral ingredient?

Since the properties other than the chemical composition,
such as crystal structure and physical propertig¢s, are not
specified in the definition of derived mineral ingredient, it
may be considered as a derived mineral ingredient, as long
as the chemical composition is the same as a naturjal mineral
ingredient and aslong as it respects the full definition of ISO
16128-1:2016, Clause 4, including process informjation.

X
N

What s the classification for KOH (potassium
hydroxide), derived mineral or non-natural?

KOH is not found in nature, so it is non-natural and cannot
be derived mineral.

X
(=]

Can cosmetic gradeifron oxides be considered
derived naturpaliifigredients?

Since they are from mineral rather than biological origin,
iron oxides are not considered derived natural injgredients.
If they meet the criteria, then cosmetic grade ironfoxides are
derived mineral ingredients and contribute to natfiral origin
content of a product.

)
O

Can-fumed silica be claimed derived mineral?

Silica is a natural mineral. Fumed silica which hag the same
composition as silica, may be classified as a derived mineral
ingredient. It is obtained through chemical processing of in-
/hich have

organicsubstancesoccurringnaturallzin earth 3
o o J 4

the same chemical composition of natural mineral ingredients.

40

When a natural mineral ingredient is reacted
with other ingredients, what is natural origin
index of the ingredient?

If it has the same chemical composition as a natural mineral
ingredient, it is considered as a derived mineral ingredient.
If it doesn’t have the same chemical composition as natural
mineral ingredients and is greater than 50 % natural origin,
then that portion of ingredient can contribute to the natural
origin index.
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4.7 Derived natural ingredients

Table 7 — Questions on derived natural ingredients

No.

Question

Answer

41

Why does the ISO 16128 series recommend
green chemistry principles?

While not mandatory, the use of green chemistry principles
(see Annex A and ISO 16128-1:2016, Annex B) is consistent
with the intent of the ISO 16128 series. Ingredient manufac-
turers are recommended to provide cosmetic manufacturers
with information related to composition, origin and process-

INg of Ingredients, Including related to green cnemistry,
determine ingredient indexes. For all ingredients, cosme
manufacturers determine the category and index baséd
information provided.

42

Derfived natural ingredients may undergo var-
iou$ reaction steps. Should all reaction steps
be ¢onsidered for obtaining natural derived
ingfedients?

Yes, every step of the synthetic pathway, béfore the 13
chemical transformation is considered fop-gbtaining a n
ural derived ingredient.

43

Is afid or alkali hydrolysis a chemical process?

Acid or alkali hydrolysis is considered as a chemical procg
with the intention of chemical-nodification. For examp
when a vegetable oil, which 1sa natural ingredient, is |
drolyzed with an acid or alkali, the resulting ingredient
considered as a derivedéatural ingredient.

44

Isahingredient obtained by hydrolyzing a nat-
ural ingredient considered as a derived natural
ingredient? [s an ingredient decomposed by an
enzlyme considered as a natural ingredient?

Chemically-hydrolyzed ingredient is considered as a
rived natural ingredient. In case of hydrolysis perform
by isolated enzymes, as enzymatic reactions do not ocg
in nature, it@ considered as a derived natural ingredie
Only in case of hydrolysis through a fermentation procsg
existingin nature, it is considered as a natural ingredier]

45

Whjy is the use of halogenated non-mineral
derjvatives not recommended in ISO 16128?

The\use of halogenated non-mineral derivatives is not r¢
ommended per ISO 16128-1 as they do not align with gre|
chemistry principles.

46

Whpt about solvents and catalysts which.do
notfremain in the finished ingredient?

The use of catalysts is allowed per SO 16128-1:2016, Annex

If solvents are used for processing ingredients and are 1
moved, consult ISO 16128-1:2016, Table A.2.

47

Whiat would the classificatipn.of hydrogen
perpxide be?

Since the reactants are inorganic and the product is a sy
stance found in nature, hydrogen peroxide is derived minei

48

Accprding to the definitionof derived mineral
ingfedients, a molectle such as potassium
perpulfate would be considered non-natural
bedause it does hot-exist in nature. The end
of life for this-molecule, after use or in terms
of gdeneral thermodynamic stability, does re-
sulf in a matural compound. Is this taken into
conjsideration when making calculations of
mirneral ingredients?

—

Potassium persulfate is a mineral but does not exist|i

nature. The end of life is not taken in consideration. It i
non-natural ingredient.

49

When is chemistry an important/necessary
consideration? For example, ammonium lau-
ryl sulfate is produced in one of two ways: a)
reaction with chlorosulfuric acid or b) falling
film, SO5. Both have very different chemical
footprints. Also, the ammonia used for neu-
tralizing is most certainly produced by Haber
Bosch, which means the hydrogen is mostlikely
coming from methane. Is the hydrogen source
counted, or not?

What matters is the carbon source of lauryl alcohol. T

he

hydrogen source is not considered if renewable carbon

method is used.
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No.

Question

Answer

50

How arethe indexes of a hydrolysate determined
given the following?

15 kg of fresh organic flowers are extracted
using 110 kg of water in order to obtain 100 kg
of extract solution. Then a chemical hydrolysis
of the extract solution is carried out using
sulfuric acid. 1 % derived natural potassium

Index of flower hydrolysate is calculated as follows:

Starting materials: 15 kg fresh organic flowers
Solvent: 110 kg water

Reconstitution water: 0 kg because fresh flower

isused

Extraction water: 110 kg (weight of natural solventintroduced)

1 : LI T P P
S0I'DdLe IS dulcu LIIcrcdIiict.

Totatwelgittimtroduced (orgamnic imgredients anmdjngredient

solvents): 110 + 15

So, the organic index and the natural index are 0,|due to the
chemically hydrolysis

The organic derived index =1 - (110, /(110+15)

The natural origin index = 1 aslall ingredients
definition of derived natural\ifigredients.

=0,12

meet the

Adding 1 % derived natdral potassium sorbate which has a
natural origin index.0f-1, (1 kg into 99 kg of extract) leads
to a mixture with a‘content:

Organic origin€entent = 0,12*0,99 + 0*0,01=0,119 %

Natural origin’content = 1 as both ingredient§ meet the
definitioirof' derived natural ingredients.
4.8 Calculating the natural origin index
Table 8 — Questions on calculating the natural origin index
No. Question Answer
31 |Which methods canbe considered tocalculate |ISO 16128-1 does not impose a specific method to|quantify
the natural origin index? the degree of natural origin in an ingredient, leaving it open
namely to molecular weight or renewable carbon methods.
14C method is particularly useful in the sense thaf it allows
to make sure no fossil material has been introducgd into
the raw material. An example of test method is A§TM D
68661, Some discrepancies between 14C and molecular
weight calculations can be observed. They may b related
to nitrogen, oxygen or other elements content. The cal-
culation method used is therefore be specified whenever
requested.

571 |Whatis “renewable carbon content or the |“Renewable carbon content or the related methods{ is a meth-
rélated methods” under the definition of|od which determines a biobased content using radiocarbon
natural derived ingredients? analysis. For example, there are methods stipulatefl by ASTM

D6R]AAS]
53 |When a fatty acid, which is a derived natural |Since a chemical modification was made the natural index is 0.

ingredient, is hydrogenated, how is the hydro-
genated fatty acid considered as?

By renewable carbon analysis the natural origin index (NOI)
of final ingredient is 1.

By molecular weight calculation, the NOI depends on the source
of hydrogen used. Hydrogen from petroleum cracking, for
example, is a non-natural reactant so NOI of the hydrogenated
fatty acid is less than 1. Hydrogen from electrolysis of water
is a derived natural reactant so NOI=1.
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Table 8 (continued)

No.

Question

Answer

54

Fatty alcohol is usually manufactured by
methyl esterification and hydrogenation of
fatty acid, or direct hydrogenation of fatty
acid. How is its natural index calculated?

Fatty acids obtained by hydrolysis of animal and vegetable
triglycerides are derived natural reactants which are further
chemically modified to product fatty alcohols. The natural
index of a fatty alcohol obtained in this way is 0.

By renewable carbon analysis the natural origin index (NOI)
of the fatty alcohol is 1.

By molecular weight calculation, the NOI depends on the source

of hydrogen used. Hydrogen from petroleum cracking, for
example, is a non-natural reactant so NOI of the fatty.alcoljol
isless than 1. Hydrogen from electrolysis of water is-a'derived
natural reactant so NOI=1.

55

Arel fatty acid sodium salts considered as
der{ved mineral ingredients, derived natural
ingredients, or non-natural ingredients?

Fatty acid sodium salts are not considered a$\inorganic syb-
stances. Therefore, they are not derived mineral ingredients.
Fatty acid sodium salts are considered as derived natural
ingredients or non-natural ingredients depending on whether
natural origin part is greater tham\50 % or not. In generjal,
sodium is considered as natural.grigin as it is derived frgm
seawater.

56

When calculating the natural origin index of a
subptance with a wide range of chain length,
e.g.|surfactant, how is the molecular weight
of the substance determined?

Natural origin index of ingredients with a wide range of chdin
length is calculated usingthe method indicated in SO 16178-
1:2016, Annex C or byrenewable carbon method.

57

When using molecular weight, it seems sim-
ple pt first glance to just cut the system into
rea¢tion input pieces, i.e.isopropyl myristate,
for pxample, comes from isopropyl alcohol
(petroleum) and myristic acid (derived nat-
ural) - 78,1 % derived natural, however, why
coupt the oxygen (even on the petroleum) as
nonf-natural? There are no distinguishable
lines for oxygen source, it’s either water,or
air, jn general. Now that compound becomes
84,0 % derived natural.

When using a molécular weight method, the origin of starting
material is eenisidered. In the case of direct oxidation reactipn
by molecular oxygen, it is necessary to determine the origin
of molecular oxygen as the oxygen is starting material.

In case of difficulties, the renewable carbon content methad,
which only evaluates the % of renewable carbon, is recommend-
ed: the natural origin index of isopropyl myristate is: 82,3 Pb.

58

Pledse provide example calculations for mixed
mineral-organic surfactants..e-dicetyl phos-
phafe?

As long as surfactants meet the ISO 16128-1 criteria, their
natural origin index can be obtained by 2 ways:

1) by calculation per ISO 16128-1:2016, Annex C, or
2) by renewable carbon analysis.

Dicetylphosphate is a derived natural ingredient with a NOI
of 1 in either method.

59

How can thenatural component of cocamido-
propylBetaine be calculated? Is there a need
to ajs$ess each supplier individually?

ISO 16128-1:2016, Annex C shows that by molecular weight
calculation, the natural origin index (NOI) is 0,53. Renewalple
carbon analysis may also be used, and the results may differ

Stightly:

The NOI is assessed from each supplier because the starting
materials and reaction conditions may vary.

60

Which method is used to calculate the nat-
ural origin index among molecular weight,
renewable carbon and other relevant methods?

The most suitable method should be chosen to provide an
accurate and truthful result. Renewable carbon method for
example is useful only for carbon-based ingredients; in the
other cases, the molecular weight method is preferred.

61

How should an ingredient originating from
anatural source that undergoes a hydrolytic
process (e.g. deglycosidation, ester hydrol-
ysis, etc.) with a final reduction of mass be
classified?

After a hydrolytic process the ingredient obtained is derived
natural. Its natural index = 0 and its natural origin index can
be either calculated (ISO 16128-1:2016, Annex C) or measured
by renewable carbon analysis.

10
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Table 8 (continued)

No. Question

Answer

62 |What are the indexes or the contents of a
raw material containing: 97,5 % ethylhexyl
acetate, 1,0 % palmitoyl nonapeptide-6, 1,0 %
sodium benzoate and 0,5 % lactic acid given

the following case?

Ethylhexyl acetate is the reaction product of
acetic acid from vegetable origin (25 %) and

This raw material is a mixture of four ingredients, so the in-
dexes of each have to be calculated to determine the contents

of the mixture.

None of the four ingredients are organically produced, so the
organic index (OI) and organic origin index (OOI) are 0.

Ethylhexyl acetate is non-natural since >50 % of the ingredi-
entis from petrochemical origin. The natural index (NI) and

1l 1c 1 - 1 P
Z'Ctllylllclidllul ITOHT pCll OCIICIIIIC Al OT'TZ 1T

(75 %).

Palmitoyl nonapeptide-6 is the reaction prod-
uct of palmitic acid from vegetable origin
(21 %) and nonapeptide-6 from wholly pet-
rochemical origin (79 %).

Sodium benzoate is the reaction product
of sodium from mineral origin (16 %) and
benzoic acid of petrochemical origin (84 %).

The lactic acid is from the fermentation of
sucrose.

None of the ingredients are organically pro-
duced.

natural origin index (NOI) are 0.

Palmitoyl nonapeptide-6 is non-natural sirce*5
ingredient is from petrochemical origin, NI=NOI=

Sodium benzoate is non natural sincg itis made fr
petrochemical reactants. NI=NOI=0»

Lactic acid is obtained throughythe natural ferms
sugars. NI=NOI=1.

See Table 9.

D.

D % of the

bm > 50 %

ntation of

What are the indexes or the contents of the
mixture from the previous question if, instead
of ethylhexyl acetate, ethylhexyl palmitate
obtained from esterification of palmitic acid
of vegetable origin (65 %) and 2-ethylhexanol
of petrochemical origin (35 %) is used?

This cosmetic raw material is a mixture of four in
None of the ingredients are organically produced.

— Ethylhexyl palmitate is obtained through est
between palmitic acid from vegetable origin (65 %
ecule) and 2-ethylhexanol from petrochemical or
of the molecule). NI=0; NOI= 0,65 = (65/(65 + 35))

— Palmitoyl nonapeptide-6 is non-natural since >
ingredient is from petrochemical origin. NI=NOI=

— Sodium benzoate is non natural since it is ma
50 % petrochemical reactants. NI = 0; NOI =0

— Lactic acid is obtained through the natural fer
of sugars. NI =1; NOI =1

See Table 10.

D.

gredients.
0I=00I1=0

brification
bf the mol-
gin (35 %

0 % of the

de from >

mentation

Table 9 — Example of a mixture 1

COMPOSITION % NI

NC (%) NOI NO(

(%)

Ethythexyl acetate 97,5 %

Palmitoyl nonapeptide-6 1%

Sodiumbenzgoate 104

i K = =N =]

Lactic acid 0,5 %

= Pp|lo|o
!

Cosmetic raw material 100 %

0,5%

0,5%

The raw material is a mixture of four ingredients. Natural and natural origin indexes for each ingredient
are displayed in Table 9.

The raw material features a natural content of 0,5 % and a natural origin content of 0,5 %.
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Table 10 — Example of a mixture 2

COMPOSITION % NI NC (%) NOI NOC (%)
Ethylhexyl palmitate 97,5 % 0 — 0,65 —
Palmitoyl nonapeptide-6 1% 0 — 0 —
Sodium benzoate 1% 0 — 0 —
Lactic acid 0,5 % 1 — 1 —
Cosmetic raw material 100 % — 0,5% — 63,8 %
The raw fent

are displaj

The raw material features a natural content of 0,5 % and a natural origin content of 63,8 %,

4.9 Examples

Table 11 — Additional examples for derived natural ingredients

No. Question Answer

64 |Carlthe following ingredients be considered of | 1,3-propanediol obtained thteugh fermentation has a natural
wholly derived natural origin: 1-3 propanediol, | origin index of 1(as glu¢oes€’is derived natural).

. .
glygerin, Hyaluronic acid? Glycerin obtained frotwa plant-based oil has a natural origin

index of 1.

Hyaluronic acidcan be either a natural or derived natufal
ingredient~depending on the production method used.

65 |Isbptylene glycol a derived natural ingredientif|As therge\isa chemical modification after the fermentati¢n,
butylene glycol is obtained through the natural |the butylene glycol is not a natural ingredient NI= 0 and it
fermentation of sugars (butylene glycol comes |is a-derived natural ingredient NOI =1.
from the chemical modification of the acetal-
dehlyde which is obtained through alcoholic
ferentation of sugar cane molasses)?

66 |Howiscitricacid defined according to ISO 161287 | It depends on the feedstock and processing of the ingrediept.
Assuming the citrate salt is obtained through the natutal
fermentation of sugars and acidified using sulfuric acjd,
citric acid is derived naturally.

67 |Whptare the indexes of anative guar gum and | The native guar gum is chemically hydrolyzed or chemically
thope of its chemically.niodified derivatives|depolymerised. These correspond to chemical modifications
(Hydrolyzed guar gitim ‘and depolymerised |of molecules existing in nature. Hydrolyzed guar gum apd

gudr gum)? depolymerized guar gum are derived natural ingredienits.
They both feature a Natural Index of 0 and a Natural Origin
Index of 1.
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4.10 Other chemical and biological processes

Table 12 — Questions on other chemical and biological processes

No. Question Answer

68 |Can all kinds of esterification processes be|The final ingredient is classified according to the definitions
considered? in ISO 16128-1. As esterification can use various process
conditions, the documents recommend the conditions most
consistent with the green chemistry principles where pos-
sible and practicable (e.g. enzymatic esterification in water
VS.Teaction In a petrochemical process solvent system). For
details, see Table 1, row 0.

69 |[Can a-non natural ferment substrate be used|No, when the fermentation substrate is non-natufral, the in-
to obtain a derived natural ingredient? gredient obtained is then non- natural(fwhich is fonsistent
with ISO 16128-1:2016 Table A.1).

70 |Are the following processes consistent with|This has to be answered on a casezby-case basis
the green chemistry principles: nitration,
nitrosation, nitrification, halogenation, silyla-
tion, sulfonation, processes using isocyanate,
processes using short alkyl chloride or short
alkyl sulphate derivatives (less than C-5),
processes using phosphorous oxychloride
or glycidyl ammonium chloride, treatments
using mercury, processes known as releasing
nitrosamines, ionizing irradiation?

Manufacturers can find guidanee for determining whether
the process they use is consistent or not with green/chemistry
principles in Annex A,

4.11 Index and content

Table 13 — Questions on index and content

No. Question Answer

71 |Do ingredients always have only-ifidexes or|No, it depends if they are single ingredients or mixtures.

contents? . . . .
Single ingredients, whether natural, derived naftural after

the last chemical transformation or extracts whijich are not
modified post filtration, are characterized by their various
indexes, as defined in ISO 16128-2:2017, Clausg 4.

When single ingredients are mixed with solvents, additives,
preservatives or other ingredients, they are a miixture and
are not characterized by their index but by thejir content.
As for finished cosmetic product, “contents” arje calculat-
ed according the method described in ISO 161p8-2:2017,
Clause 5.

72 |Inecaseofasingleingredient, when natural origin | Derived natural ingredients are cosmetic ingredients of
partin its chemical structure is less than 50 %, |greater than 50 % natural origin by moleculpr weight,
natural origin partis discarded, and the natural |by renewable carbon content, or by any othefr relevant
Ul ;Sill ;lldCA Ufbu\.,h ;llsl Cd;cllt ;D O- Cll thc Uthcl lllCthUuD- Th‘:l CfUl <, thc illdCACD lcUl oius}c ;1151 ..dient and
hand, in case of premixed ingredients (a mixture |the contents for premixed ingredients can be calculated
of ingredients), even though the total of natural |as shown in Table 14.

origin part from each ingredientis less than 0.5,
there is no need to discard natural origin part.
Therefore, for example, is the natural origin
index of 0,3 possible?

© IS0 2021 - All rights reserved 13


https://standardsiso.com/api/?name=759e347f0c2fb76971cb3630a48a4ff7

	Foreword
	Introduction
	1 Scope
	2 Normative references
	3 Terms and definitions
	4 Questions and answers
	4.1 General
	4.2 Natural ingredients
	4.3 Physical processes for natural ingredients
	4.4 Fermentation for natural ingredients
	4.5 Process solvents
	4.6 Mineral ingredients
	4.7 Derived natural ingredients
	4.8 Calculating the natural origin index
	4.9 Examples
	4.10 Other chemical and biological processes
	4.11 Index and content
	4.12 Other FAQs
	Annex A (Informative)  Green chemistry principles referred to in ISO 16128-1:2016 Annex B
	Bibliography

