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What sustainability means today for a
personal care ingredient supplier

The balance between sustainability and performance

Dr. Michael Franzke

Principal scientist

Ashland personal care R&D

9’7) Ashland

G.d"'
ashland.cem / efficacy usability allure integrity profitability™ always solvmg



Who is Ashland

20 R&D labs

36 manufacturing sites
3] offices

3,800 employees G\’o? 'S alilamd

always solving



Ashland’s product focus-additives and ingredients

. ]
pharma
crop care
diagnostic films life
nutrition sciences
additives
&
ingredients
focus
specialty personal
additives care
coatings = skin care
construction hair care
energy/resources oral care
household

llbig 3”
\

[
pharma

o leading position in
high-purity excipients
(oral solid dose)

o building injectables &
new drug delivery
modality offerings

o APIZ2 manufacturing
consumables

personal care

(@)

industry leading
product portfolio for
oral, hair, skin care
ingredients

strong offering of
natural and nature-
derived products

leading the ESG3
transition

\

coatings

(@)

leading product
offering in rheology

expanding new
additives beyond
rheology

well-positioned in
architectural.
expanding in
industrial

O\’o? Ashland
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global technology and a global technology team

global technology infrastructure to support customer innovation and growth

: biofunctionals polysaccharides .
Small organic )i po.lymers | based acti Eluloseder captivates
Reppe chemistry- natural based active ellulose derivates,
molecules VPVCAP polymers molecules for skin and polygalactomannanderiv
Esters, ethers, ’ _ hai ‘i
acrylates chemistry alr atives
alcohols

3 pilot plants

21 R&D labs 360 R&D staff

O\’o? Ashland
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The four main beauty categories are projected to grow in the next few years.

Global beauty market retail sales, by category, $ billion
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Source: Euromanitor; McKinsey analysis; Mckinsey Global Institute analysis

Year-over-year growth, %
2015—- 2019- 2022-27

19 22  projected
Total 5] 4 B
M Fragrance 3 5 7
Makeup 8 -1 §]
B Hair care 3 6 B
W Skin care 8 5 6

Projected personal care
ingredients market
development

2021 10.4BnS

2031 18.5BnS*

cagr ~6%/yr

>|<aIIied marketresearch
Industry forecast 2031

\9/ Ashland
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sustainability commitments — the actual challenge for personal care

— 100% of main renewable materials from

sustainable sources by 2025 [ CO, neutral in 2040 ]
-50%

By 2030, our strategic suppliers will
their direct emissions BIODEGRADATION CLASSIFICATIONS
(scopes* 1and 2), by 50% in ‘Readily and Ultimately’ biodegradable - achieving

absolute terms, compared to 2016. this classification confirms the ingredient will rapidly \ coLb
and completely biodegrade by the action of micro- ) STANDARD
organismsin the environment, usuallyin hours/days. -

‘Inherently and Ultimately’ biodegradable - achieving
this classification means that the ingredient has a % SILVER

slower rate of degradation in the environment butthat | &+ stanparD

it will completely degrades, usuallyin hrs/days/weeks. | 9 5 %

100% renewable b)I 2030 ] m of our ingredients

gia will be bio-based,

our consumers to reduce the CO»

2 5 derived from abundant minerals
| i
% or from circular processes.
By 2030, we will innovate to enable
6 2016, on average and per finished
product.

emissions resulting from the use of @/?Ashlandm
our products by 25% compared to \o
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How to react to the new challenges and
extended sustainability requirements
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ESG innovations

aligned with the UN Sustainable Development Goals

natural, renewable, biobased biodegradable

resources by design enhanced product sustainability

O\’o? Ashland
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innovation capabilities and
focus
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global technology team

adapt global technology infrastructure to support sustainable innovations

360 R&D staff

3 pilot plants

Add new capabilities and extend already existing ones in terms of ESG
requirements
Expand field of existing “sustainable” chemistries

Look for new “sustainable” Chemistries O\ZJ)AAShl&Ildw

always solving

21 R&D labs
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digital innovation now

modeling and Al capabilities are key to accelerating projects - already

artificial innovation embedded in Ashland’s innovation process

ideation : ;
intelligence

Al and machine learning
* ingredient discovery

* rational design

* accelerates discovery

new Al technology is currently being applied to accelerate ingredient design,
targeting specific performance

in silico lab

e critical insight

" property prediction modeling is key to the elucidating mode of action of ingredients when

° customer engagement : : : : : . .
interacting with the substrate or behavior and influencing the formulation

digital transformation

* competitive advantage ? .
* data utilization O\/G) AShland

always solving




enabling sustainable innovations

— strong in house capabilities

. OECD306D seawater test

in house biodegradation in house

testing ecotoxicity e OECD301D surface water/secondary effluent
testing

*  OECD301F surface water/activated sludge

* OECD302B Zahn-Wellens activated sludge
 EN 13432 ‘compostable packaging’

*  Structure/ property impact on biodegradability, aquatox
knowledge

. Iso 16128 Naturalness definition and calculation

*  Green chemistry principles

* LCA (in development)

fish cell gill line OECD 249 e CO2 emission factors (according to ISO 14067)

. etc ‘3\’0? Ashland

always solving
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new tfechnology platforms

expanding our fechnology toolbox and market parficipation

transformed liquid multifunctional } bioresorbable
vegetable oils PURR S cellulosics cellulose+ starch sshbeeiiclon! polymers

‘3“"? Ashland

scalable, tunable, profitable technologies that excite our customers Sihiae bt




platform benefit ambition — hair care

defined by nature™

““

[0}
® high performance deposition film formers for aerosol superior pigment dispersion and
polymers appllcatlons retention
________________________________ - o novel rheology solutions for o multifunctional polymers for o novel rheology solutions for
target is readily- thlc;(en;r:cg andtsuspen5|on across styling and protection colourants
. product formats i
blodegradable - o novel rheology solutions across
) o damage prevention product formats
with a minimum of ) o .
_ superior conditioning O manageability
inherently super wetter
biodegradable.

novel cellulosics
transformed vegetable oils

mulltifunctional starches )
G\’j Ashland
14 always solving

All solutions to be
nature derived or
natural




platform benefit ambition — skin care

BT T T

deposition polymers o polymeric emulsion stabilizers o SPF boosters

novel rheology solutions for o superior sensorials o water resistance
thickening and suspension o enhanced sensorials

@o
O O

o novel rheology solutions for
superior sensorials thickening and suspension across

PTTTTTTTTemmmsssmooooooooos . o moisture retention product formats
target is improved foam boosters o reduce formulation whitening
biodegradability over

s .

| benchmarks | ,
L ! novel cellulosics
i with focus on nature

derived technologies transformed vegetable oils
---------------------------------- _
\o? Ashland
15 super wetter always solving
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transformed vegetable oils

new to the world additive

vegetable oils offer
attractive characteristics

o sustainable solution

o renewable and natural

o biodegradable e
O non-microplastic |

o non-GMQO, vegan
(as required)

o |IP protected

17

@

built on the attractive characteristics and created a technology
with many functionalities

4 N

dissolves in water

[ R

0% 100%

precise control on % dissolved

in water

/

multifunctional

4in1

dispersant, film former,
binder, delivery system

~

/

‘3\’0? Ashland
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palm
soybean
rapeseed
sunflower
peanut
cottonseed
coconut
corn

olive

vegetable oil

water soluble

renewable, nature-derived (> 80%
naturality)

inherently biodegradable
non-microplastic
non-GMO, vegan as needed

water resistant

Al-powered molecular engineering
versatile functional modifications
tunable hydrophobicity/hydrophilicity
differentiated, IP protected
innovative process

single reaction vessel
100% yield
no solvent, no catalyst, no waste

g{ Ashland

always solving









transformed vegetable oils

sustainable, versatile and scalable technology

vary hydrophilicity/hydrophobicity

hydrophilic, water-soluble — hydrophobic, water-resistant

)A‘ softhance™ mr
skin care

* toothpaste and mouthwash * excellent deposition profile
* nature-derived e skin moisture retention
* biodegradable * creates conditioned skin feel
e water soluble * nature-derived
* retains actives * biodegradable, non-microplastic
* long-lasting benefits * non-GMO, vegan suitable

antaron” soja

sun care and color cosmetic

nature-derived
biodegradable
film-former
water-resistance
SPF boosting
long-wear

color-transfer resistance

with 1 %
antaron™ soja

‘\’o? Ashland

always solving



Captured with Snagit 2019.1.0.2653  

Webcam - Integrated Camera  

Microphone - Microphone Array (Synaptics Audio)






Captured with Snagit 2019.1.0.2653  

Webcam - Integrated Camera  

Microphone - Headset Microphone (Poly BT600)






Fresh lipstick
Uneven

coverage

Cleanlips

in control

’{/ Ashland
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Hair Care
novel cellulosics

\
an

Q| rele rheology
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N

conditioning polymers

styling polymers

C"\’J Ashland

always solving
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natural, ethically sourced and sustainable
styleze™ es-forza polymer

inclusion in
‘ Ashland’s

@ Q sustainable and

ethically-sourced
guar program:

globally
compliant INCI:

naturality
index

>80 %

15016128 calc. nature derived and
biodegradable.

reduced carbon
footprint.

O ‘3’? Ashland

22 always solving

(Winherent and ultimate biodegradation according to OECD 302B; (2) creates full traceability from farm to production, currently in pilot phase, materials available from fall 2022; (3) based on INCI listing in PCPC (US), COSING (EU), Japan (JCIA) and
China (IECIC), with CAS included on the major international chemical inventories; (4) sold as 100% active powder, reducing CO, on shipping vs. solution alternatives



styleze™ es-forza polymer

INCI: hydroxypropyl guar hydroxypropyltrimonium chloride (and) guar hydroxypropyltrimonium chloride

C— sustainability profile
styling benefits high naturality

o strong hold ' clean INCI
customizable stiffness & hold

O q
. . . responsibly sourced
o very high humidity resistance tp q y q *
o heat protection up to 450F HEEREES erlv.e
o Deliver thickening properties beside styling benefits Inherently biodegradable+
reduced carbon footprint #
temperature of denaturation
145
140
135
o
& 0
120
o applications o pomades
ne virgin hair untreated/heated 1% es forza 2% es forza 9 geIS o NOT INTENDED FOR
O cremes AEROSOLS
enthalpy of denaturation o lotions
O waxes
%”
g use level: 2.0 - 3.0%
o putties
o pastes
virgin hair untreated/heated 1% es forza 2% es forza

23 * 80.3 % according to 1SO 16128:2-2017; (+)according to OECD testing
parameters; # reduced carbon from shipping compared to aqueous
solution competitive products;

novel nature derived
biodegradable polymer that
provides superior styling
performance and versatility

@\’o? Ashland

always solving



natural, ethical and sustainable
n-durhance™ es-repair polymer

inclusion in
Ashland’s
@ Q sustainable and
ethically-sourced
guar program:

globally
compliant INCI:

naturality
index

>83 %

15016128 calc. nature derived and
biodegradable.

O

reduced carbon
footprint.

O O\’o? Ashland

always solving
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1 inherent and ultimate biodegradation according to OECD 302B; 2 creates full traceability from farm to production, currently in pilot phase, materials available from fall 2022; 3 based on INCI listing in PCPC (US), COSING (EU), Japan (JCIA) and China
(IECIC), with CAS included on the major international chemical inventories; 4 sold as 100% active powder, reducing CO, on shipping vs. solution alternatives



n-durhance™ es-repair polymer

INCI: hydroxypropy! guar hydroxypropyltrimonium chloride (and) guar hydroxypropyltrimonium chloride

. ]
repair & protect
durable split end mending
o cuticle repair
o improved wet combing
o reduced hair breakage due to combing
o helps prevent frizz
o shine
o fiber alignment (manageability)
o heat protection up to 450F
untreated control before treatment
lifted
cuticles\
after 1x treatment
Thermal 4 ‘e
mechanical treated with 1% n-durhance™ es-repair
protection
after combing
25

sustainability profile
high naturality
clean INCI
responsibly sourced

nature-derived **
inherently biodegradable ***
reduced carbon footprint ****

applications
o gels

o cremes

o lotions

O waxes

O serums

O

putties
pastes
pomades

o O

Split end
mending

o NOTINTENDED
FOR AEROSOLS

novel nature derived
biodegradable polymer
that provides superior split
end repair benefits

use level: 1 - 2%

** 83 % according to ISO 16128:2-2017; *** according to OECD testing N\ ?A_Shla,nd

« kkkk H H -
parameters, . .reduced carbon from shipping compared to aqueous always solving
solution competitive products;



Summary

There are extended “environmental “ requirements in personal care world.

To meet this challenges Ashland made changes/adaptions in company structure, company
capabilities and

Examples of that are the establishment of biodegradation and aquatox testing capabilities.

With establishment of a platform system new chemistries were brought in and existing one
were focused better on sustainability aspects

First launches look promising.

‘3\’0? Ashland

always solving
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Thank you to all Ashland solvers
contributing to that described journey

T ? Ashland
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