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The scale-up challenges of innovations inthe
circular bioeconomy and how to tackle them
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Bio-based products

Biomass

Feedstocks Platforms

Biobased
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Sugars |
Glucose
Fructose
Xylose
Arabinose
Lactose
Sucrose
Starch

Protein
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Building
Blocks

Secondary
Chemicals
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Ammonia synthesis, hydrogenation products.

Methanol

[Mixed alcohols

Methyl esters, Formaldehyde, Acstic acid, Dimthylather,
Dimethylcarbonate, Methyl amines, MTBE, olefins, gasoline

ligher alcohols

Linear and branched 1* aicohols, and mixed higher aicahols

Oxo synthesis
roducts

Iso-synthesis

aldehydes, aloohols, acids

Is0.C4 molecules, isobutens and its derivatives

roducts
- a-clefin, gasoline, waxes, diesal
Fischer-Tropsch e
Liquids
Fenmentation products, Propylen glyeol, malonic, 1.3-PD0, diacids,
propyl aiconal, disldehyde, epoxides
Glycerol Acrylates, L-Propyiene glycol, Dioxanss, Polyestrs, Lactide
Lactic
Acrylates, Acrylamides, Estors, 1.3-Propancial, Malonic acid and
3-Hydroxy- <ite
ropionate

Propionic acid

Reagent, propionol, acrylate

Pharma. Intermediates.

Furfural

Methyl succinate derivatives (see above), unsaturated esters

Levulinic acid

Glutamic acid

Many furan derivatives

Malonic acid
Serine 2.amine.1,3.PDO, 2-aminomalonic, (amino-3HP)
- THF, 1,-Butanediol, y butyrolactone, pyrrolidones, esters, diamines,
SIcCmCTaK] 44:Bionelle, hydroxybutyric acid
Fumaric acid
Unsaturated suceinate derivatives (see ahove)
Malic acid
‘Aspartic acid yaroxy (sbove),
3-Hydroxy- ‘Amine succinate derivatives (see sbovel
butyrolactone \
‘Acetoin — z o
Threonine \
Butanediols, butenols
—_— \| T Y

-aminolevulinate, 2-Methyl THF, 1,4-diols, ssters, succinate

Xylonic acid
Xylitol/Arabitol Amin diols, glutaric acid substituted pyrrolidones
Lactones, esters ',,
Citric/Aconitic acid
5 EG, PG, giycerol, lactate, hydroxy furans, sugar acids [
1 pyrrolidones, est r
Lysine

Gluconic acid

Glucaric acid

Caprolactam, diamine alcohols, 1,5-diaminopentane

Sorbitol

Gluconolactones, esters.

Dilactones, menolactones, other praducts

Glycols (EG, PG, glycerol, lactate, isosorbide

Intermediates

Fuel oxygenates
Reagents.building unit
Antifreeze and deicors
Solvents

Green solvents

Specialty chemical intermediate

Emulsifiors
Ghelating agents

Amines

Plasticizers

Polyvinyl acetate

pH control agents
Resins, crosslinkers
Polyvinyl alcoho!
Polyacrylates
Polyacrylamides
Polyethers
Polypyrrolidones
Phihalate polyesters
PEIT polymar
Polyhydroxypolyesters
Nylons (polyarmides)
Polyhydroxypolyamides
Bisphenol A replacement
Polycarbonates.
Polyurethanes
Phenolformaldehyde resins
polyhydroxyalkonoates

polysaceharides

Y

Products/Uses

Industrial

Corrosion inhibitors, dust control,
boiler water treatment, gas
purification, emission abatement,
specialty lubricants, hoses, seals

Transportation

Fuels, oxygenates, anti-freeze, wiper
fluids molded plastics, car seats, belts
hoses, bumpers, corrosion inhibitors

Textiles

Carpets, Fibers, fabrics, fabric
coatings, foam cushions, upholstery,
drapes, lycra, spandex

Safe Food Supply

Food packaging, preservatives,
fertilizers, pesticides, beverage
bottles, appliances, beverage can
coatings, vitamins

Environment
Water chemicals, flocculants,
chelators, cleaners and detergents

Communication

Molded plastics, computer casings,
optical fiber coatings, liquid crystal
displays, pens, pencils, inks, dyes,
paper products

Housing

Paints, resins, siding, insulation,
cements, coatings, varnishes, flame
retardents, adhesives, carpeting

Recreation

Footgear, protective equipment,
camera and film, bicycle parts & tires,
wet suits, tapes-CD’s-DVD'’s, golf
equipment, camping gear, boats

Health and Hygiene

Plastic eyeglasses, cosmetics,
detergents, pharmaceuticals, suntan
lotion, medical-dental products,
disinfectants, aspirin
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Open Innovation test bed o eco Europe

Development of safe nano-enabled bio-based materials & polymer bionanocomposites

Pilot plant 1

biotrend w=ctp

acib @‘“Bﬂse Europo

Extraction and isolation of raw materials, monomers and oligomers from BIOMASS.

‘_
. Technical support
Pilot plant 3 Pilot Plant 4 Pilot Plant 5

Pilot plant 2

Metallic nanoparticles .
Functional

nanocapsules

Obtainin
Ning Obtaining Block list
cellulose
copolymers

nanofibers and ®
nanocrystals, partculagroup

nanolignins biotrend

Politechnika
Wroctawska
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Optimisation and Scale-up of spruce pulp mBaseEumpe
pretreatement Pnomam

Goal: obtain a high glucose containing hydrolysate to use in subsequent fermentation

Lab-scale optimisations: Prepare optimal conditions for pilot runs by testing different
equipment and conditions = 396g/L glucose

Piloting: In total 750 kg spruce pulp was pretreated using BBEPP pilot equipment

Obtained 490kg sugar stream with glucose conc. of 4 GOg[L ey 5
i ! i S Fermentation!
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Bio Base Europe
Pilot Plant

A wide range of biobased
products developed at the
Bio Base Europe Pilot Plant




Alternative proteins

Biomass proteins for food and feed applications

Qrecision fermentation proteins: e.g. milk and egg proteins, collagen, ...

- .

w

Spider silk, vegan

leather, Blue, orange, red
bioplastics (PLA, and yellow
Human milk sugars, low caloric PHA, PEF, etc)

colorants and
\ sweeteners, prebiotics, etc / pigments




Functional ingredients

Cannabinoids, microbial cultures in cosmetic
creams

& Biosurfactants in detergents and emulsifi(y

Medical biotech-products

Enzymes for diagnostic use (e.g.
Covid-19) and pharmaceutical
synthesis, new antibiotics, etc

-

Biopesticides

Biopesticides in the form of
proteins, microbial cultures and
biochemicals



The Valley of Death or the biggest hurdle in biomanufacturing

A Technological risk Valley of death

Discovery Deployment
Research Full scale
LAB infra Develo ent Business
Scientist DEM

PILOT & DEMO Infra
Scientists/ Engineers/ operators{ busdev...

Time/TRL



Pilets4U

BIOECONOMY INNOVATION
COMMUN DATABASE

Technology Readiness Levels
research infra PILOTS4U = pilot & demo infra

A 8 &

Research Develop Deploy




Pilots4U is the operational tool for biotech companies
to identify sb%gport to scale-up
A

WP




Technology Category

Select Technology Categories

e ™

Algae cultivation and I

N harvesting /
p ~ — ~ Technology Scope of the Pilots4U Asset register

Anaerabic digestion Chemical processing BIOECONOMY INNOVATION

Industrial n Mechanica q - « . 4 3
biotechnalogy \\" aterial technolo J separations J Primary processing Secondary processing Separation technologies

e ™

Lignocellulosic raw Pre-treatment (" Industrial Mechanical
material « Mechanical grinding biotechnology separations

» Thermal and « Industrial fermentation + Particle filtering

- pressure « Gas-fermentation + Membrane filtering
Physicochemical Algae raw material + Chemical or « Biocatalytic conversions » Centrifugation

Pre-treatment Pulpin, . t :
separations ! ping « Cultivation, enzymatic d + Particle
= Hydrolysis

harvesting \ J/ \__Classification, sieving
(" Chemical processing

Pulping | |« Chemical conversions Physicochemical

« Sulphate/sulphite . Hctcrog?nc?us catalysis separations
« Organasolv « Polymerisations

J g « Evaporation
Thermochemical €0, CO,, CHy, Hy « Distillation

\ COnVersions Thermochemical

conversions

- - . ~ + Extraction
Material technologies + Crystallisation and
precipitation

« Chromatography
+ Flocculation

*Drying

+ Biocomposite processing
« Fibre web production

+ Coating or lamination

» Textile fibre spinning

« Nano/ micro fibre

— ducti
Anaerobic digestion \—eroduction

This project has received funding from the Bio Based Industries Joint Undertaking under the Eurcpean Union's
Horizen 2020 research and prog s Under grant agres Mo. 745667 | Topic: BEI-2016-502

+ Gasification
= Pyrolysis
+ Hydrothermal

BIO-BASED







Europe
Pilot Plant
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b We take your innovation to the next level




‘Pressing need for scale-up?
Get in touch!

|

Pilot Plant
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Europe
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THEY HAVE ALL THE EXPERTISE YOU NEED

Bio > Europe
Pilot Plant

> 170 employees

> 50 bio-process engineers
> 30 bio-process technicians
> 15 employees with PhD

Strong focus on team work
and flexibility
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PITCH
PERFECT

the EUROPEAN
BIOEGONOMY

Call for Pitch

Abstracts Open

2 December: Pre-conference: Keynote & Networking Dinnel
3 December: Pitching, Matchmaking, Networking Event
sheraton Brussels Airport Hotel

>
Paweed by: ioBase Europe  CO-OIGNISETS: A - y : 3
owered by éy; Gesa Europe v p— D Pll‘a.ts4U @Shaplngslo @=PROTEINNCLUB plonet:Ig.lo

Connect
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Innovation

Pitching Matchmaking Scouting

More info More info
More info

Who attended the 2023 event?

PITCH PERFECT AND BOOST THE EU BIOECONOMY 2023
334 PARTICIPANTS FROM 23 COUNTRIES

To-be-start-up (7)

Other Bioeconomy
Stakeholder (85)

Start-up (87)

the EUROPEAN
BIOECONOMY

Pilot Facility (31)

SME (42)

Investor (35)

000 d

Pilets4U

© 00 powered by CoPilet
Networking Exhibition

More info More info

96 pitching innovators from?

PITCH PERFECT AND BOOST THE EU BIOECONOMY 2023
PITCHES (96) PER COUNTRY

TK UK AT
G Si

NO

PITCH =
PERFECT
the EUROPEAN
BIOECONOMY
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Join the Copilot community

Circular

Europe

Blo-based Bio-based Industries
Joint Undertaking Consortium

e

Pilets4U

powered by BIOECONOMY INNOVATION
CoPilet COMMUNITY & DATABASE

CREATE the Pilots4U next
generation platform of Open Access
Pilot and Demo Infrastructures.

Join our scale-up ecosystem and OPEN CALLS to

help us boost the European
Bioeconomy. o

Co-funded by
the European Union

Pilgts4U

powered by CoPilet



Open calls Copilot

CoPilet opPeN cALLS
The COPILOT consortium is looking for:

10

Pilot and Demo
Infrastructures

Application

deadline

10

October 2024

Pilots4U at5 pm CET
Bioeconomy 15 ”~ platform
Innovators Scale-up ) _
and growth All information
program
AN ACTIVE
COMMUNITY
S NEFR Trainings
Visibility Coachings
Connect &
Exchange
program

€6,000 grant

PRl Co-funded by Q gi';'fﬂ!fsr -
LN the European Union Europe

Joint Undertaking

Circul

‘(Q ’) Blg?g:g;ed %Bio-based Industries REA Co-funded by
Europe LT
Joint Undertaking *

Consortium the European Union

www.copilot-project.eu

Biobased Industries
Consortium

Pilgts4U

powered by COPI let



Do we have enough pilot and demo infrastructures in EU?
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Scale-up peak demand in 2021-2022

Figure 5: New and total publicly announced companies by year founded
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Total funding in bilions S USD

2023-2024 slowdown in the biotech sector

Global agrifoodtech Biotechnology fundraising
investment by year
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% growth in total venture financing deal value from 2013
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€@ ShapingBio

The bioeconomy of the future

Recent survey
> 70 open access pilot & demo infrastructures (members of Pilots4U network)

Reconfirmation
there is enough capacity and availability of shared pilot & demo infrastructures for

the bioeconomy in Europe

-Is your equipment state-of-the art? . Do you have short-term expansion plans? Do you have sufficient capacity today to cope with the demand? Do you have sufficient availability to cope demand?
11% 14% 7%
33% ‘
® YES @® YES @ YES ® YES
® NO ® NO @® NO @® No
67%
89% 86% 93%




Policy recommendations Pilgts4U

The EU already has sufficient scale-up facilities
(contrary to the US)

The EU should capitalise on its advanced position in scale-up
Infrastructure by supporting innovating companies with their scale-up

- More funds for EIC accelerator grants
- Establish a voucher system for scale-up work
- Provide mobility of regional public scale-up funding

Co-funded by
iy the European Union

(B.':.ircglar d

io-base i i

0 )) B %BIO based Industries
Joint Undertaking
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