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Sustainability

Key impacts on sustainable 
value chains

Global goals

The European Bioeconomy 

Long term goals 

• Moving from fossil based to 

a bioeconomy

• New, greener value chains 

& effective industry

• Using well what we don’t 

use yet



Lignocellulosic 
biomass

1. Woody biomass, 
agricultural
sidestreams

2. Connecting food
and material 
markets

Bioeconomy

https://knowledge4policy.ec.europa.eu
/bioeconomy/topic/policy_en
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Lignocellulosic biomass
Lignocellulose structure illustration1

Cellulose

Hemicellulose

Lignin

[1] www.scistyle.com
[2] https://www.mdpi.com/2071-1050/12/2/734

Lignin

• Phenolic, heterogeneus polymer

• 2nd most abundant biopolymer on earth

• Biggest plant-based carbon source

Plus smaller amounts of pectin, oils, fats and waxes, 
proteins, starch or inorganic constituents, depending on 
plant species

4



Pulp/paper & biorefining industry
Lignocellulose

processing

Pulping: 

Isolation of polymeric cellulose
(dissolving of lignin & 

hemicellulose)

Biorefining: 

Hydrolytic degradation of
(hemi-)cellulose to fermentable

sugars

Hybrid processes:

Lignin solubilization & 
fermentable sugar production

Roadmap Bioraffinerien

Almost no “lignin-first” biorefineries so far...

• Energetic lignin use: > 97 %
• Low value applications

Dessbesell et al., Renew. Sust. Energy Rev. 2020
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• High interest of application producers but 
ready-to-use lignin is fairly available



The opportunity
Already existing lignin products
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The opportunity
Already existing lignin products



Price

Natural vs. 
modified

Particle
morphology

Process group Process type

Pulping Kraft pulping

Sulfite pulping

Soda pulping

Hybrid processes Organosolv

Acetosolv

Ionic liquids

Deep eutectic solvents

Supercritical water

Biorefining Steam explosion, hot water

Dilute/mild acid

Concentrated acid

Solubility

Meltability

Molecular
weight

Reactivity, 
functional groups

Purity

Odour
colour

Temperature
stability

Availability

The challenge
Lignin diversity and heterogeneity

8Lack of readily available drop-in solutions
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Our impact in the value chain
We close the technology gap between biorefineries and the market

Our IP

Lignin Supplier / 
Biorefinery

Lignin 
Transformation

Enabling the valorization of the world’s largest biorefinery waste, while 

accelerating the transition towards a biobased economy.

Bioresource
Clients

B2C manufacturers 
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How we do it
A true transfer of lignin’s protective properties from nature into products

Plant Product

Upcycling of
crude lignin via 

proprietary
technology

UV 
protection

Natural 
color

Antioxidant
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The potential
An underutilized natural polymer with multifunctionality

Reaching maximum value by lignin particle design 

• Lignin valorization is a 
key action towards a 
biobased economy

• Best use of already 
available sources

• Pioneering in high-
value lignin 
applications
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Particles matter!

Example: Significant lignin 
content increase in PUR foams 
by optimized particle properties

Lignin as a non-soluble 
functional ingredient of novel 
materials mainly exhibits is 
functionality via surface area, 
which is in turn controlled by 
particle morphology and size
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Lignin markets
Lignopure‘s diversity in know-how

Pharma

Food

Cosmetics

Feed/Agritech

Biopolymer compounds

Foams, resins, coatings

Cement, asphalt, bitumen, BTX, fuels, 

binders, dispersants, energy

Product Sales 

IP Licensing Fees

Revenue streams/ Lignopure focus

1. Lignopure produces and sales lignin ingredients
for high value markets

2. Lignopure licenses out the IP and know-how for
bulk applications and generates licensing fees
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Our flagship product – LignoBase ™
Multifunctional natural ingredient

Proven 
functionality

Applications

Cosmetic

Ingredient

• Sun protection 

• Care products

• Decorative cosmetics

• SPF booster

• Antioxidant

• Natural color

• Lignin microparticles 

• Ready to incorporate in complex formulations

• Reduction of undesired chemical ingredientsINCI: Lignin/Cellulose

TM
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Toxic chemicals in our sunscreens
Harmful to our health & environment

Composition of a sun care product with
conventional chemicals

• Organic UV filters
• Homosalate (3-10%*)
• Oxybenzone (3-6%*)
• Octinoxate (7.5-10%*)
• Octisalate (5%*)
• Avobenzone (3-5%*)

• Inorganic UV filters
• Titanium dioxide (up to 

25%*)
• Zinc oxide (up to 25%*)

UV filter system

UV filter system

Emollients

1-5 % Emulsifiers

1-5 % Boosters / 
Film formers

1-3 % Sensory 
enhancers

Water

10 -20%

10 -20%

60 -80%

Boosters / Film formers

• Hollow polymeric spheres 
• Styrene/acrylates 

copolymer (1-5%)
• VP/MA derivatives 

• VP/hexadecane copolymer 
(1-5%)

• Acrylic-, silicone-, PU based 
film formers
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How we work for biorefineries
Customer Life-Cycle towards technology licensing

Close customer co-development from lab to industrial scale

• Crude lignin analysis

• Quality 
benchmarking

• Application potential

• Improvements

1. Lignin 
assessment

• Process tailoring

• Particle design

• Proof of concept

• Powder production

• Quality assessment

2. Lab scale
processing

• Process scale-up to 
ind. relevant TRL  6 - 7

• Provision of powder
product prototypes for
customer sampling

3. Pilot scale
processing

• Know-how & IP 
package licensing

• Continuous scale-up
and implementation
support

4. Technology 
Licensing



• Ideal: drop-in solution (Product & process)

• Why lignin? Functionality!

• Improved CO2 footprint with increasing lignin 

content

• No food competition

• Antioxidant, anti-aging

• UV protection, ozone protection, barrier

• Mechanical reinforcement

• Potentially flame retardant, ...

• Problem: Color acceptance, odor

Lignin’s benefits in various applications
Making use of lignin’s natural functionality
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Application testing
Application potential identification & testing

Lignin 
applications

Life Sciences

Textiles

Feed

Thermoplastics

Compounding test & 
analytics , LCA
(partner service)

Lignin-leather

Lignopure application
(testing in funded
project possible)

Lignin-fibers

Lignin-functionalized
fibers (testing with
partner)

Partner network

Cosmetics

Lignopure application
(lignin testing ongoing)

Food

Lignopure application
(evaluation not started)

Bitumen, 
concrete, BTX

(no focus area)



Application example
Thermoplastics

• Basic compound can be 

realized on TRL 6

• targeted adaptation to 

customer needs

Reference
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Company development 
Since 2019

2019
Company 
founding

2019
Equity free 

funds

2020
Seed 

financing 
round

2021
Own GMP 
production

2022
Production  & 

market readiness

2023
Series A90 t/a

20

1st
GMP Plant in Europe for 
lignin transformation



Be part of the transition!

www.lignopure.de
info@lignopure.de

http://www.lignopure.de/
mailto:info@lignopure.de
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