Our first year in a nutshell

Making today’s energy available
tomorrow

Cellfion's mission is to enable clean energy devices to achieve
their full potential and to ensure sustainability throughout
the clean energy industry
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Cellfion Overview
Cellfion is a Clean Technology startup established in August 2021 that was born from 10 years of
leading research at KTH, RISE and Linköping University.
The research combined cellulose fiber knowledge with electrochemistry and as a result Cellfion was
born.
Our office and lab are located in Stockholm, Sweden, while we still have strong connections
with Norrköpings Science park and Lead incubator in Linköping where you also can find us.
We continue to work closely with KTH, Linköping University, our partners and our customers to
ensure the continuous development of our membranes for optimal use in electrochemical
applications.

The unique characteristics and raw material of our membrane is what sets us apart in today's market.
Made from the most abundant biopolymer on the planet, our membrane has the advantage of being
efficient, cost effective and tunable to fit each device unique specifications.
Combining talent with experience

With the establishment of the company an experienced Board of Directors was appointed. The
elected board brought with them years of industry and academic experience to guide Cellfion in its
strategy.

Words from our CEO and Co-founder
Cellfion builds on a vision to build a scalable
company whilst proving that innovative
sustainable materials can be high performing.
We constantly strive towards our long-term
goals and vision, but we let the joy of
the journey drive us in our daily
activities.
Cellfion
stands
on
the
pillars of courage, innovation, discipline and
fellowship and this is what we use to drive
our development.
I am proud of what we have achieved
throughout the first year. The company was
established in the middle of the COVID-19
pandemic and has raised capital through what
could be called a financial dip. In the run up to
the start of the company,
the cofounders hadn't had the opportunity to meet in
person due to COVID restrictions but
were motivated and came together by a shared
vision; that Cellfion had the potential to be
something great, something unique, that doesn't
exist anywhere else, and that same motivation
exists today.

"People make companies, not technologies".
We are building a great team at Cellfion with
great people that complement each other in their
roles and responsibilities in the company.

A major need for Long Duration Energy Storage
Revolutionising such an industry requires
infrastructure changes, new technological
developments and deployments, and
capital from governments and private
equity. The ability to store energy over
long durations is becoming a critical factor
for the transition as intermittent renewable
energy deployments increase.

The
energy
transition
is
the biggest disruption to happen
to an industry. Energy is something that
affects everyone and is one of the biggest
industries to ever exists.

The previous years have witnessed a major
increase in technology developments
and employments of large-scale energy
storage devices where Redox Flow
Batteries and hydrogen technologies
are suitable for taking competitive roles.
These
industries
are
receiving
high attention from risk capitalists and
governments as the technologies can play
leading roles in energy storage and
conversion devices within the green
energy transition.

A report produced by Mickensy, and Co has
predicted that need for energy storage will
increase by over 400x and require capital
injection of between 1,5 trillion and 3 trillion
USD's will take place before 2040 if we are to
meet climate goals; a clear driver for the
enhancement of clean energy technologies.
There has been major technology enhancements
and deployments within the area of long
duration energy storage and Redox Flow
Batteries are one of the technologies that have
the potential to take a leading role, especially in
energy storage from renewables. Redox Flow
Batteries provide a competitive solution for the
storage of energy from renewables due to the
high cycling capacity with minimal capacity
loss and the ability to effectively store energy
between 6-12 hours, providing a perfect
solution for solar energy, where energy can't be
produced at night.

Technology
overview

Our technology
The membrane

What is an ion-selective membrane?

Cellfion’s core product is an ion-selective
membrane produced from the most abundant
biopolymer on the planet, nanocellulose
derived from wood. By extracting cellulose
nano fibrils from wood, and modifying the
surfaces, the fibrils can be fabricated into
sheets of membranes that can be used as
critical components in energy storage and
conversion devices.

In battery and hydrogen technologies such as
Redox Flow Batteries, fuel cells and
electrolyzers, an ion-selective membrane is
the central component in the cell often
situated between two electrodes. This
is where stored chemical energy is converted
into electrical energy. Cellfion is developing
a cation exchange membrane which allows
for positively charged ions to be transported
and block the negatively charged ions.

Why Cellfion’s membrane?
What sets Cellfion’s membrane apart from
the membranes on the market today is that it
is made of the most abundant biopolymer on
the planet – cellulose derived from wood.
The fact that Cellfion’s membranes are made
from an abundant forest material makes them
not only sustainable, but also cost-effective.

To the best of our knowledge and
extensive research- we are the first
company
working
towards
the
commercialization of biobased membranes
with no toxic substances at all.
State-of-the-art commercial membranes
are often made from PFAS-based
substances,
a
substance
the
EU
Commission will put restrictions on during
2023. With these restrictions, the need for
alternative membranes is expected to grow
massively.

IP developments
During the year we have submitted two
patent applications and even had the
opportunity to improve one of the first
applications.

Application areas
Redox Flow Batteries
Redox Flow Batteries (RFB’s) are an
emerging solution for Long Duration
Energy Storage that are catching the
attention of many due to good energy
efficiency and the ability to completely
separate power and energy. The energy is
stored in the tanks and is only limited by
the size of the tank. Inside the tanks the
energy takes the form of chemical potential
energy and is stored in what is called the
electrolyte.
The two highly conductive electrolyte
fluids – one on the positive side, one on the
negative side – circulate through the tanks
and past the cell to initiate a chemical
reaction in which electrons are exchanged.
The negolyte and posolyte solutions are
separated by a membrane. These batteries
store energy in an electrochemical form.
Redox flow batteries are used to store
energy from renewables such as wind and
solar.

These applications enable the industry to
store energy for use at times when it’s most
needed, thereby maximizing the production
of renewable energy without destabilizing
the grids. By stabilizing the varying nature of
renewable energy sources, we can optimize
the energy that nature provides.

Illustration of a Redox Flow Battery

Hydrogen fuel cells
Fuel Cells
are
a
well-developed
technology and have existed since 1839 but
have only recently begun to excel onto
the market as hydrogen is set to take a

dominating role in the energy transition.
Fuel cells are typically used in industry
and heavy-duty transport. Fuel cells propose
a strong argument for the future of aviation
due the high energy density and lightness of
the molecule.
Proton Exchange Membrane (PEM) Fuel
Cells are the technology used to convert
hydrogen and air into electric energy.
The chemical conversion happens at the
catalyst which is made up of membranes
situated between two electrodes (anode
and cathode). Hydrogen is fed to the anode
and air is fed to the cathode. In the fuel cell
the catalyst separates the hydrogen molecules
into protons and electrons, which take
different paths to the cathode. The protons
pass through the membrane whilst the
electrons exit via an external circuit and are
used to power the device. After migrating
through the membrane, the protons collide
with oxygen at the cathode, where water and
heat is produced as the bi-product.

Our first year

The Cellfion team
Alexandra Troulioti
• Title: Marketing and
communications manager
• Employed since: May 4 th 2022

Linus Kristoffersson
• Title: Research Engineer
• Employed since: August 1st
2022
• Works with: Product and
production of membranes
in electrochemical
applications

• Works with: digital marketing,
events, communication, HR,
operational and strategic
business requirements.

Sanna Lander
• Title: Material Developer
• Employed since: August 1st
2022
• Works with: Nanocellulose
material development and
implementation of
membrane

Johan Erlandsson
• Title: CTO
• Employed since: Cofounder since August 2021
• Works with: Research and
development of
nanocellulose membranes

How the Cellfion came to
In August 2021, Liam Hardey started off as CEO of Cellfion and together
with Johan Erlandsson, our CTO, they began to build Cellfion as a
company. With Johan still employed at KTH it was time to start growing
the Cellfion team.
In January, Alexandra Troulioti started as a trainee at Cellfion with the
goal of building the company’s brand image and marketing plan. At the
end of the trainee period Alexandra became Cellfion’s first fulltime
employee after the CEO.
During spring 2022, our master student Linus Kristoffersson made
impressive advances in the lab which had very positive results for the
development of our membranes. Of course, by the end of his master’s
thesis, Linus became Cellfion’s next, fulltime employee. Shortly after
Linus, Sanna Lander came onboard the Cellfion team as its’ first Material
Developer. Sanna has been in the Cellfion journey long before when she
was one of the researchers that developed the material that is now the
backbone of Cellfion's membrane.
Our ambition is to build an ambitious and talented team that will drive
Cellfion to success. We believe in diversity and complementary strengths
and backgrounds amongst our team for the best possible success.

Investment
Building a deep-tech startup and specifically an industry
startup from research is a capital intense journey if you
want to have a good time to market and to scale
technologies. When taking the steps from research to a
commercial product it's important to surround the
company with good partners and we are very fortunate to
have received that at Cellfion.

LIU INVEST

This past summer we were thrilled to have secured
investment from Almi Invest Green Tech, Voima
Ventures, Klimatet Invest, LiU Invest and KTH Holding.
The equity injection enables us to continue our
development towards being a scalable manufacturer of
sustainable materials. With the injection we aim to
expand our team during the coming year and to enhance
our technology development efforts, to get our first
product to market as quickly as possible whilst ensuring
the best quality possible.

Recognition
During our first year we've had the honor of
attending, being nominated and winning prestigious
awards that truly help us grow our brand recognition
and establish ourselves as a cleantech startup in the
energy market. We appreciate the acknowledgements
these prizes bring and the opportunity to connect and
network with other companies and people in the
industry.
We believe that the only way for us to grow
successfully is to surround ourselves with intelligent
and driven people in the industry that can be our
partners and customers. We see these awards as a
privilege and a great opportunity to evolve as a
company.

Some of Cellfion's awards and recognitions
Ignite Sweden start-up hack 2021
Venture cup regional finals & national nominee 2022
103 Unga idéer 2022
30 under 30 Forbes (Liam) 2022
SKAPA-priset 2022
E-prize finalists 2022

Partners

Thank you
Cellfion wouldn't be where it is
today if it weren't for our wonderful
stakeholders,
shareholders
and
supporters. We are very thankful and
we believe that Cellfion's future will
continue to be bright as the company
grows and our technology develops.
Stay tuned by following us on
LinkedIn, visiting our website and
subscribing to our newsletter.
www.cellfion.se

