)\ (GLOBAL BIOENERGIES

Plant-based cosmetic
Ingredients to replace
hydrocarbons and silicones

Luc Mathis
Chief Business Officer

luc.mathis@global-bioenergies.com




)\ S _

Making sustainability an easier choice

« Alarge part of today’s products, fuels, plastics and cosmetics are made

from petroleum, whose production and consumption contribute to global
warming.

« Some alternatives exist, but their properties do not match current
products.

* Using disruptive biotechnology, Global Bioenergies is proposing to
different industries the products they use today (same INCI = same
properties), but from plants instead of petroleum.
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Bringing a sustainable version of today’s products

« Renewable materials

* Plant-based cosmetic ingredients
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How can it be produced renewably?

» Synthetic biology has enabled Global Bioenergies to create “Microbial factories”

. Genetically engineered
© microorganism
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» This breakthrough innovation:
— Opens up a new domain: the direct production of gaseous hydrocarbons

— |Is protected by 32 patent families
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A simple and robust two-steps technology

Isobutene

Glucose
Sucrose

Breakthrough technology: Combination of proven
direct fermentation to a gas petrochemical modules

lllustrations are not representative of current Global Bioenergies’ installations A
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Approaching commercial maturity

2009 20|1 2 2014 2017 2020
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a2 Pre-industrialization Industrial pilot Demo plant Full-scale plants
Proof of concept Laboratory pilot First industrial scale up Final scale up before

commercial operations

BN, s

and prototype -

s IBN-One

Joint Venture with crisLUNIC

da IBN-Two
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IBN-One
Y CRISTEL UNION IBN-One: first commercial plant project

Production — 120-200Kt industrial sucrose are converted
into 30-50Kt gaseous, low purity isobutene

» Supported by the ADEME [ e |
Investissements d’Avenir .
orogram ===

Purification — isobutene is isolated from surrounding
fermentation gases

e Shipping — Liquid high purity isobutene (99.7%) is stored

and shipped for chemical applications

Conversion — Part of the production is converted on site
into oligomers (cosmetic ingredients, biofuels)

» Estimated CAPEX: €115 million
to be funded by

- Cristal Union

- Public & Private infrastructure Sugar mill
funds

- Banking debt | |-

» Engineering studies: Y TechnipFMC

SRS
» Commercial operations to start in
2021

» LOIs to support investment
decisions
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Plant-based cosmetic ingredients

* |sododecane (2,2,4,6,6-pentamethylheptane)

— Volatile emollient
— High spreadability

* Isohexadecane (2,2,4,4,6,8,8-heptamethylnonane)

— Emollient

 Derivatives of isobutene:

— Polyisobutenes
— Isononyl isononanoate

— Fragrances (citral, citronellol, linalool,
menthol)

.
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Substitution of silicones and mineral oll

» Silicones have been demonstrated to be harmful for the environment, with
evidence of bioaccumulation in the marine ecosystem.

"'2;“ - Silicones in cosmetics are becoming a
ol -

\ S B, concern for customers = in 2016, in

’ Germany, 12% of new skin care
products launched had the “free from
silicones” claim.

tq « Isododecane is a volatile emollient
which can replace cyclomethicone
(cyclopentasiloxane).

« Isohexadecane can replace dimethicone

« Plant-based ingredient can also replace mineral oil and isoparaffinic solvents
derived from petroleum.

'
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Contact
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Luc Mathis
Chief Business Officer

luc.mathis@global-bioenergies.com

www.global-bioenergies.com
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4 X Public-Private Partnership

Bio-based Industries
Consortium

Horizon 2020
European Union Funding
for Research & Innovation

OPTISOCHEM

OPTimized conversion of residual wheat straw

to bio-ISObutene for bio based CHEMicals

Confidential Straubing, June 14", 2017 )\ GLOBAL BIOENERGIES



The beneficiaries must — during the action and afterwards — ensure the visibility of EU funding
for any communication activity related to the action (including in electronic form, via social media,
etc.) and on any infrastructure, equipment or major result including prototypes) funded by the

grant, by:
Displaying the EU, BBI and BIC emblem:

KAb N |orizon 2020 ?O-BASED
LSSl European Union Funding INDUSTRIES > Bio-based Industries

for Research & Innovation Public-Private Partnership

And this sentence:

“This project has received funding from the Bio Based Industries Joint Undertaking (BBl JU)
under the European Union’s Horizon 2020 research and innovation programme under grant
agreement No 744330. This publication reflects the views only of the author, and the BBl JU
cannot be held responsible for any use which may be made of the information contained
therein.”
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Scan
/ % to discover |

Opti=ochem  gptisochem — ) —

www.optisochem.eu

Download this free Unitag 4pp to scan

Opt’;»ﬁf;f:chem
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Consortium

TRIFS Bio-based Industries

“artnersy

Overview on methodology and activity

OPTISOCHEM Kick-Off meeting
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Global Sustainability analysis of entire Value Chain

Feedstock sourcing and hydrolysis

Bio-IBN production

Bio-IBN conversion to end products

i

CLARIANT

Wheat
straw
hydrolysis

Wheat straw
hydrolysate
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IBN
fermentation
& purification

INEQS

Bio-DIB
Bio-TIB
Bio-TelB

IBN

Oligomerisation

IBN
Polymerization

Process Integration & Engineering

v
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Focus on Fermentation

Focus on Purification

i@ IPSB

' Ingénierie de Procédés
Sucres et Biotechnologies

Technip

Confidential

S[raubing, June 14™, 2017

Market Feedstock

applications sourcing

Conversion
unit

Intermediate
Product
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