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they can reduce surface tension. We can 
characterise them in terms of properties 
that may be relevant to specific industries 
– for example, for the food industry, we 
test them for gelation properties, or their 

ability to emulsify certain oils,” explains Dr 
Gutierrez. The economics of the  production 
process must also be taken into account, 
which is a prominent concern for Dr Euston 
and his colleagues. “We want the production 
to be high enough to make these novel bio-
surfactants a feasible option,” he says. “It’s 
generally accepted that biosurfactants will 
have a higher cost, which companies may 
be willing to pay to demonstrate their green 
credentials, but there are limits.”

The importance of surface active 
agents is illustrated by the wide variety of 
industries in which they are used, including 
the cosmetics, pharmaceutical and food 
sectors, to name just three. Most surface 
active agents (SAs), primarily surfactants 
and emulsifiers, are currently produced 
using petrochemicals or supplied from 
non-sustainable biological sources, but 
now many companies are looking to 
move towards natural sources, a major 
motivating factor behind the work of the 
Marisurf project. “We’re aiming to develop 
a natural method to produce SAs,” says 
Dr Stephen Euston, one of the project’s 
Principal Investigators. This work involves 
using an extensive collection of bacterial 
strains gathered by Dr Tony Gutierrez – 
also a Principal Investigator in the project 
– which are known to utilise hydrocarbons 
and convert them into surfactants. “These 
strains come from various different marine 
environments, such as the deep ocean, the 
sea surface, and sediments. They come 

from the Arctic and the Antarctic, from 
tropical regions, temperate regions, and 
also from specific biological environments 
in the oceans, such as living with micro-
algae,” he outlines.

Bacterial strains
A lot of attention in the project has been 
focused on testing the ability of these 
bacterial strains to produce different SAs. 
The strains are grown within a specific 
growth medium that is used to entice the 
bacteria to produce these biosurfactants, 
after which they are then extracted and 
tested. “We assess their characteristics 
in terms of what types of oils they’re able 
to interact with, or emulsify, or whether 
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The major problem here has been in 
producing enough biosurfactants from the 
microbes to meet wider demand, an issue 
that researchers in the project are addressing 
from different angles. One angle involves 
process optimisation, research which is 
being conducted by Dr Sophie Roelants 
and her colleagues at Bio Base Europe Pilot 
Plant (BBEPP), one of the project partners. 
“Our role in the project is mainly (together 
with partner Leitat) in the development 
of scalable production processes for the 
compounds. We’ve scaled up the processes 
to produce the compounds to the 1500 L 
scale in this project,” she says. The process 
efficiency of  the process to produce the 
molecules is a major factor in the eventual 
cost, so researchers are working to increase 
productivity. “We worked quite a lot on the 
medium in the project, while we’ve also 
seen that temperature has a big influence 
on production,” continues Dr Roelants. “In 
future we can look to further optimise the 
medium, the temperature, the feeding rates 
and the feedstock that is used. Other factors 
can also have an impact on process efficiency, 
for example stir speed, aeration and pH.”

This research is still at a relatively early 
stage, with the focus at this point more on 
developing and optimising these surfactants 
and emulsifiers, rather than bringing 
these products to the commercial market. 
However, the long-term aim is to exploit 
the commercial potential of this research, 
so increasing productivity and improving 
cost-efficiency will remain an important 
objective. “There’s a lot of potential in 
the molecules that have been developed, 
and in future we can look to further 
increase productivity. That can be done 
through process level developments and 
optimisation combined with improvements 
of the bacterial strains,” says Dr Roelants. 
This research could hold great commercial 
potential, with many companies exploring 
green alternatives to the petroleum-based 
surfactants and emulsifiers that they 
currently use in their products.

The project consortium itself brings 
together 12 partners from across Europe, 
from both the academic and commercial 
sectors, reflecting the wider interest in 
this research and the importance attached 
to the development of more eco-friendly 
products. We spoke to several Marisurf 
partners to get their perspective on the 
project’s research and how they hope 
the development of sustainable bio-
surfactants and bio-emulsifiers will help 
their companies grow and develop further 
in future.

This research could hold great commercial potential, 
with many companies exploring green alternatives 
to the petroleum-based surfactants and 
emulsifiers that they currently use in their products.

Surface active agents are used across many areas of industry, from cosmetics, to food, to 
nanomaterials. We spoke to Dr Stephen Euston, Dr Tony Gutierrez, Dr Sophie Roelants, Dr 
Muyiwa Akintoye, Dr Konstantinos Gardikis and Dr Jose Maria Abad about the work of the 
Marisurf project in developing a natural method of producing bio-surfactants and bio-emulsifiers.

MARISURF
NOVEL, SUSTAINABLE MARINE 
BIO-SURFACTANT / BIO-EMULSIFIES 
FOR COMMERCIAL EXPLOITATION

Project Objectives
•  to develop innovative approaches in discovering, 
characterizing & producing novel marine-derived 
biosurfactants from a large bacterial collection 
originally isolated from various coastal & open 
ocean waters around the world
•  to develop novel, economic, & eco-friendly 
end-products with commercial applications 
to replace synthetic counterparts
•  to demonstrate the functionality of new product 
development for commercial exploitation.

Project Funding
This project has received funding from the 
European Union’s Horizon 2020 research and 
innovation programme under grant agreement 
No. 635340. Total funding is 4,749,649 euros.

Project Partners
• Academic Institutions: Heriot Watt University 
(HWU) , Ulster University, Democritus 
University of Thrace (DUTH) , University of 
Patras (UPAT), Northumbria University (UNN)
• Industrial companies: Bio Base Europe Pilot 
Plant VZW (BBEPP), EcoTechSystens Srl (ETS), 
nova-Institut fur politische und okologische 
innovation GmbH (NOVA), Acondicionamiento 
Tarrasense Association (LEITAT)
• End-user companies: APIVITA SA, Marlow 
Foods Ltd (MF),Nanoimmunotech SL (NIT)
• Macphie partner in initial stages

Contact Details
Project Coordinator, Professor Stephen Euston
Heriot-Watt University
Edinburgh, Scotland
UK EH14 4AS
T: +44 131 4513640
E: S.R.Euston@hw.ac.uk
W: http://www.marisurf.eu/

Professor Stephen Euston, MARISURF 
Project coordinator at HWU, has over 30 
years of industrial and academic research 
experience on the application of surface and 
colloid chemistry to consumer products.  
Dr Tony Gutierrez is Associate Professor of 
Environmental Microbiology & Biotechnology 
at Heriot-Watt University. He has studied 
oil-degrading and biosurfactant-producing 
bacteria for over 20 years and maintains a 
vast collection of these organisms.
Dr. ir. Sophie Roelants, Innovation Manager 
Biosurfactants. Sophie manages several 
European and national projects on the subject 
of Microbial Biosurfactants. She has been 
active on this subject for 12 years now of 
which 6 years at Bio Base Europe Pilot Plant, 
an independent scale-up and development 
facility for biobased products and processes.

Dr Tony Gutierrez Prof Stephen Euston
 Dr Sophie Roelants
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Dr Muyiwa Akintoye is Head of 
Research and Development at Quorn 
Foods in the UK.

EUR: Why did Quorn foods decide to get 
involved in the project?

Dr Akintoye: Many food companies are trying 
to move away from synthetic sources of surface 
agents towards more natural sources. That’s partly 
about sustainability, but it’s also about perceived 
safety – there’s a better story to be told about 
naturally occurring ingredients than synthetic ones. 

EUR: What role do surfactants play in 
Quorn products?

Dr Akintoye: As a company we use egg 
white and whey protein in the Quorn products. 
The manufacturers of egg-white powder can 
apply additional treatments that enhance 
gelation and will strengthen the binding. 

Every bit of additional functionality that 
we can get out of these binding agents will 
help. We believe that some surfactants can 
essentially interact with the lattice of the gel 
and increase the ability to bind water.

EUR: What properties are you looking for 
from surfactants?

Dr Akintoye: We’re looking for something that 
gels as strongly as possible. If we get a stronger 
gel, it means we need to use less of it. So if we 
can add in a tiny quantity of surfactant with egg-
white into the matrix, it means we don’t need 
as much egg white, which is not cheap. Even as 
little as 5 percent extra gelation can save the 
amount of binder required. We hope that the 
surfactants developed in this project will help us 
reduce the amount of binders we need to use in 
our products and also save some money.

EUR: What role have Quorn played in the 
project? Have you provided feedback on 
the performance of the surfactants? 

Dr Akintoye: Over the course of the project 
we have looked at various samples, and provided 
information as to which samples are performing 
better than others. We’re not necessarily expecting 
these new surfactants to behave exactly the same 
as others that we have looked at in the past – they 
may have their own unique functionality.

The Marisurf project has provided us with the opportunity to obtain 
a conformal biosurfactant for the synthesis of 
nanoparticles – using green chemistry – which 

could be used in biomedical applications.

Dr Konstantinos Gardikis is Director 
of Research and Development 
at Apivita, a natural cosmetics 
company founded in 1979.

EUR: What are the main limitations of the 
biosurfactants currently available? 

Dr Gardikis: The drawback of the 
biosurfactants currently on the market is 
that they are not very potent, demonstrating 
poor surface activity. It is thus, tricky to 
substitute sulfated surface agents, that 
exhibit skin irritation issues.

A lot of attention in the project has been 
focused on the replacement of synthetic co-
emulsifiers and thickeners by the outcomes of 
the current research. There is a lot of potential 
there in terms of using these as substitutes 
of some cross-polymers, which are very 
important for the texture of a formulation.

EUR: What is Apivita’s role in the project?

Dr Gardikis: Our role is to test these novel 
products. We know very well how existing 
formulations perform in terms of parameters 
like aspect, colour, viscosity and physico-
chemical properties. We can substitute the 
surface agents in these formulations with 
products developed in the project.

We have also performed accelerated aging 
studies, where all parameters are assessed. 
From this we can then look to assess whether 
these assays could be produced on a large-
scale at a reasonable price.

Jose Maria Abad is Chief Technology 
Officer of the Bioconjugation 
and Nanomaterials section at 
Nanoimmunotech, a Spanish 
nanobiotechnology company.

EUR: What is Nanoimmunotech’s interest 
in the project? 

Dr Abad: We are looking for new 
biosurfactants for the synthesis of metal 
nanoparticles for biomedical applications, 
for example in diagnostic testing, or treating 
certain diseases. Bio-nanoparticles are 
increasingly widely used in biomedical 
applications, due to their attractive qualities.

We are looking for new, ecological 
surfactants to replace the surfactants we 
are currently using which have a high level of 
toxicity, especially when these nanomaterials 
are employed for in vivo applications.

The Marisurf project has provided us with 
the opportunity to obtain a conformal 
biosurfactant for the synthesis of metal 
nanoparticles – using green chemistry – which 
could be used in biomedical applications.

EUR: How important are biosurfactants to 
Nanoimmunotech’s products? 

Dr Abad: The surfactants form 
microemulsions acting as “nanoreactors” in 
the synthesis of metal nanoparticles, while 
we’ve also found that they have stabiliser and 
reductive properties, which we are looking to 
exploit.


