
Bioforsense – From Waste to Value
Utilizing Bio-based Side Streams to End the Increase of Industrial Waste

CH-Bioforce, based in Raisio, Finland, strives for a cleaner world. 

With their revolutionary technology, side streams from the man-

ufacturing industry can be converted into high-value consumer 

products in an economically profitable way. These biomasses are 

fractionated into their main components: hemicellulose, lignin, and 

cellulose, with high purity and yield. These biopolymers can re-

place oil-based raw materials and cotton as binders, fillers, emul-

sifiers, textile fibers, and even as components in medical applica-

tions. CHEManager talked to Petri Tolonen, CEO of CH-Bioforce, 

about the company’s innovative technology and how the team 

wants to continue its success story.

CHEManager: Mr. Tolonen, how did 
the idea for CH-Bioforce come about?

Petri Tolonen: Back in 2011, wood 
chemistry specialists Sebastian von 
Schoultz, Lari Vähäsalo and Nicholas 
Lax discovered that by using vacuum 
and ensuring precise chemical con-
trol, it was possible to extract hemi-
celluloses in high yield and purity in 
their native polymeric form. They 
started to develop their findings fur-
ther and, after a few years of experi-
ments, established CH-Bioforce in 
2016.

What makes your Bioforsense tech-
nology unique?

P. Tolonen: This Bioforsense technol-
ogy is the only solution available that 
gently extracts all the main compo-
nents of biomass in one process. The 
resulting biopolymers — dissolving 
cellulose, polymeric hemicellulose, 
and sulfur-free lignin — are extremely 
pure and close to their natural form. 
It is possible to replace oil- and cot-
ton-based materials in the manufac-
turing of consumer goods completely 
with these biopolymers.

What problem do you solve?

P. Tolonen: The world is drowning in 
non-renewable waste. Our seas, 
 rivers, and lakes are full of micro-
plastics, greenhouse gases are chang-
ing the climate, and our fragile na-
ture is being overexploited. We dream 

of a world without plastic waste and 
oil-based consumer goods that end 
up destroying the planet.

In our vision, a circular bioeco-
nomy ensures the utilization of in-
dustrial side streams, and natural 
renewable biopolymers are a sustain-
able alternative to non-renewable 
raw materials.

Modern consumer industries use 
tons of fossil-based raw materials in 
their production. At the same time, 
many agricultural side streams, like 
straw, end up being burned.

Burning valuable biomaterial 
side streams causes billions of tons 
of greenhouse emissions globally, 
whereas they could be used to re-
place various harmful or fossil-based 
components in the manufacturing 
process.

This doesn’t have to be the sta-
tus quo. We want to change that. We 
want to turn waste into high-value 
raw materials for our and the globe’s 
sake. This is what our technology 
solves, and it is already in use.

Our technology produces more en-
vironmentally friendly raw materials 
for consumer goods, and industrial 
side streams will be used as effi-
ciently as possible.

Can you give us an example?

P. Tolonen: Together with one of the 
world’s largest brewing companies, 
we investigated how the side stream 
from the brewing process that cur-
rently ends up as waste can be uti-
lized. We collect the brewer’s spent 

grain and the straw waste from 
farms, and by using our Bioforsense 
technology we turn the waste mate-
rial into high-value biopolymers — 
lignin, hemicellulose, and cellulose.

Cellulose, for example, can be 
used as a sustainable alternative for 
textile fiber production, replacing 
cotton-based textiles. We have been 
partnering up with Spinnova, for ex-
ample, which makes sustainable ma-
terials for clothing brands like Adi-
das, The North Face, and Marimekko.

What’s more, farmers that grow 
the initial cereal — wheat, oat, rye, 
rice, you name it — earn income by 
selling the “waste” to a producer that 
utilizes Bioforsense technology as I 
described.

How strong do you anticipate the 
demand for your technology to be?

P. Tolonen: Consumers demand more 
sustainable goods and apparel. At the 
same time regulations and legisla-
tion, such as the single-use plastics 
directive, drive manufacturers to find 
renewable, bio-based raw materials 
for their products.

Bioforsense technology is not lim-
ited to any specific raw material — 
quite the opposite. Our technology 
can extract biopolymers from wood, 
and also from other lignocellulosic 
feedstock, such as agricultural and 
industrial side streams. By 2025, 
it’s estimated that the market size 
of industrial biomass waste will be 
tens of billions of US dollars annu-
ally, and this estimate is increasing 
rapidly.

At the same time, consumers want 
to use even more sustainable and en-
vironmentally friendly products in 
their everyday lives, whether we are 
talking about clothing, cosmetics, or 
food packaging. The problem is any 
oil-based raw material in the manu-
facturing process of these consumer 
goods, and the solution to make 
them more sustainable, and better, is 
CH-Bioforce and Mother Nature.

How do you see the future develop-
ment?

P. Tolonen: The demand for sustain-
ability from consumers is rising expo-

nentially and multinational brands 
need to take action to respond to this. 
They want solutions that maintain 
their products, and one no-brainer 
solution is to make the products and 
processes more natural and environ-
mentally friendly without decreasing 
product useability or durability.

Our technology’s products main-
tain the features of face lotions, shirts 
and jeans, and food packaging. At 
the same time, the brands — if noth-
ing else changes — produce way less 
CO2 emissions in the production, emit 
fewer microplastics into the world, 
decrease the demand for oil-based 
raw materials, and use much less wa-
ter — especially in the clothing busi-
ness.

Personal Profile

Petri Tolonen, CEO of CH-Bioforce 
since 2021, has more than 30 years 
of international business experience 
at UPM, Valmet, and Wärtsilä, in 
sales, marketing, business develop-
ment, and leadership. Tolonen holds 
an M.Sc. (Eng.) in Paper Technology 
and Production Economics. He 
stated when joining the firm that 
“We are on the crest of the wave 
when it comes to green technology. 
To slow down climate change and 
conserve natural resources, the nec-
essary direction is to process all 
possible industrial and agricultural 
by-products into useful end prod-
ucts instead of being incinerated or 
landfilled — globally.”

Petri Tolonen, 
CH-Bioforce
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Biomass Fractionation Technology

Finland-based CH-Bioforce provides 
the world’s only technology which 
extracts all of the main components 
of biomass in one process. The re-
sulting biopolymers — dissolving cel-
lulose, polymeric hemicellulose, and 
sulfur-free lignin — are extremely 
pure and close to their natural form.

The proprietary Bioforsense 
technology can utilize almost any 
kind of biomass as feedstock: wood 
species and non-wood, such as 
straw, which has become one of the 
most important raw materials. We 
provide a new feedstock option to 
multiple industries.

Renewable raw materials 
for sustainable living

With our technology, multiple oil-
based products can be replaced in 
consumer goods with natural bio-
polymers while still maintaining 
the products’ quality, durability, and 
useability.

At the same time, more environ-
mentally friendly goods will be 
produced, and the industrial side 
streams will be used efficiently 
rather than ending up as waste or 
being burned. Using natural raw 
materials is an action for nature’s 

well-being. Fewer harmful emis-
sions will be produced, and fewer 
oil-based raw materials will be 
needed in the future.

Anticipating the future  
carbon-neutrally

We will build a next-generation 
biorefinery, which fractionates over 
90% of biomass to produce biopoly-
mers. Thanks to our revolutionary 
technology, a multitude of biomasses 
can be valorized on an industrial 
scale. Our process is carbon-neutral 
or even carbon-binding when renew-
able energy sources are being used.

The combination of technologies 
we use preserves the natural prop-
erties of all the main fractions bet-
ter than any other technology. The 
unique quality of these biopolymers 
opens up a plethora of possible val-
orization routes.

Our competitors in the biorefin-
ery industry mainly use wood-based 
raw materials, and in the bio-based 
chemical industry food-based feed-
stock. We strongly believe that nutri-
tional resources shouldn’t be wasted 
like this. Fortunately, there is al-
ready a solution — CH-Bioforce and 
Bioforsense technology.

A World Without Waste

The world is drowning in non-re-
newable waste. Our seas, rivers, 
and lakes are full of microplas-
tics. Oil-based raw materials are 
commonly used to make consumer 
goods. That is a huge problem, and 
the situation can’t continue like 
this.

Luckily there’s a solution: 
CH-Bioforce’s unique Bioforsense 
technology extracts all of the main 
components of almost any bio-
mass in one process. The result-
ing biopolymers — dissolving cel-
lulose, polymeric hemicellulose, 
and sulfur-free lignin — are ex-
tremely pure and close to their 
natural form, and can be used to 
replace non-renewable raw mate-
rials in the production of consumer 
goods — oil in cosmetics and plas-
tics in clothing, for example.

The company’s technology is 
founded on a deep understanding 
of fundamental biomass chemistry. 
Broad academic and industrial col-
laboration and networking enable 
us to create state-of-the-art tech-
nologies where ingenious chemistry 
is combined with innovative reactor 
design and processing.

The idea behind our innovation 
is to find sustainable raw materi-
als which can replace non-renew-
able, oil-based raw materials by us-
ing industrial and agricultural side 
streams as feedstock — converting 
waste into value.

Milestones

2011
 ◾ Discovery of fractionation tech-
nology

2016
 ◾ CH-Bioforce established

2017
 ◾ Small-scale plant in Finland with 
a capacity of 1 ton per batch

2019
 ◾ Construction of automated plant 
in Finland begins

 ◾ EU Horizon SME funding

2020
 ◾ Technology develops and CH-Bio-
force enters global rankings

2021
 ◾ Several partnerships and new col-
laborations locally and globally

2022
 ◾ Bioforsense technology used in 
real applications

Roadmap

2025
 ◾ First plant to be commissioned 
with a capacity of 20,000 t/y

 n CH-Bioforce Oy, Raisio, Finland
 n www.ch-bioforce.com 

Business idea elevator Pitch

Fig. 2: CH-Bioforce has developed Bioforsense, an innovative biomass  
fractionation technology.

Fig. 1: Wood chemistry specialists Nicholas Lax, Sebastian von Schoultz and 
Lari Vähäsalo are the founders of CH-Bioforce.
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