
Marine Paint is a research programme aimed at developing 
new and effective marine antifouling paints, which are 
more environmentally friendly than those in use today
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dine as an alternative for protection of hulls against the 
settling of barnacles without killing the species. Exten-
sive tests have all shown very good results. The Marine 
Paint research program is progressing in its research aim-
ing at optimization of marine coatings, which protect 
against all fouling organisms with lowest environmental 
risk. The new concept of risk-and-efficacy optimization 
of antifoulants looks very promising and so is the new 
microencapsulation technology with controlled release 
of the antifoulants. 
 In practice sustainable development of the antifouling 
coatings of the future is a process involving many differ-
ent stakeholders. The degree of impact the newly devel-
oped technologies will have is, besides the efficacy of the 
technologies, also very depending on the value that the 
different stakeholders set on being able to contribute to 
a better environment for the “inhabitants” in the waters 
of the world.

Preface

Göran Dahlberg
Chairman, Marine Paint

Progressing towards optimized marine coatings  
with lowest environmental risk

We are all faced with the major challenges of sustainable 
development and so are the waters of the world with all 
their “inhabitants” and stakeholders. Stakeholders are a 
broad spectrum of individuals, organizations and indus-
tries all depending on a sustainable, good and healthy 
relation to the waters. 
 The Marine Paint research program at the University 
of Gothenburg and Chalmers University of Technology 
aims at giving leisure boat owners, the shipping industry, 
the marine paint industry and the biocide producing 
industry an opportunity to contribute to a sustainable 
life for the “inhabitants” of the waters.  
 The antifouling coatings of today give the “inhabi-
tants” a dangerous environment to live in. We don’t want 
them to settle on our hulls but we do want them to live 
and we do not want other inhabitants such as fish to be 
harmed. This is a delicate balance. 
 The commercial partner to Marin Paint, I-Tech, is 
making good progress in its introduction of medetomi-
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Fouling of surfaces – a natural phenomenon

When a surface comes into contact with seawater, dis-
solved and particulate organic matter will immediately 
foul it. Natural organic compounds dissolved in the sea-
water, adhere to the surface within milliseconds. Living 
particles, such as bacteria and unicellular algae, start to 
colonise the surface and are readily detectable within a 
few hours when the surface becomes slippery and slimy. 
After a week or more, the surface is colonised by a vari-
ety of microorganisms, algae and animals. The attached 
way of life is an important survival strategy for many 
organisms in the marine ecosystem, and there are some 
4 000 marine species known to colonise submerged 
surfaces in the marine environment. 
 All submarine surfaces are affected – both natural and 
those introduced by man: ships’ hulls, offshore instal-
lations, bridges and other structures at sea. The fouling 
gives rise to many different kinds of problems and high 
costs. Finding strategies to prevent fouling on marine 
surfaces without impacting on the environment is chal-
lenging and engages many research scientists, companies 
and authorities throughout the world.

What is the problem with fouling, and how big
a problem is it?

Fouling on ships increases the surface roughness of the 
hull, and its frictional resistance increases when the ves-
sel moves through water. The increased resistance leads 
to increased fuel consumption. The cost of increased 

fuel consumption is substantial – after six months, a 
ship without an appropriate antifouling coating can 
suffer a 40% increase in fuel consumption in order to 
maintain normal speed. A medium-sized ship with a 
20% increase in fuel consumption and 250 days under 
way per year will increase annual fuel costs by about 
SEK 3 million. 
 Maintenance costs also increase with fouling. The 
ship must be dry-docked more often, and requires addi-
tional surface treatment and/or re-painting. In addition, 
fouling has a negative effect on a ship’s manoeuvrability. 
To prevent fouling, over 80 000 tonnes of antifouling 
paint are used every year – with a total market value of 
€ 1 billion. The total cost of fouling is, however, sig-
nificantly higher. The US Navy faces annual costs from 
fouling of over € 1 billion, including maintenance and 
increased fuel consumption.
 The environmental problem is evident and serious. 
Increased fuel consumption leads to increased emis-
sions of carbon dioxide, nitrogen oxides, sulphur oxide, 
hydrocarbons and particles. In addition, there is new 
scientific evidence showing that fouling can play an 
important and undesirable role in spreading marine spe-
cies from their natural areas of distribution to new areas 
where they potentially constitute a threat to the ecologi-
cal balance, becoming what is called “alien species”.
 There is a trade-off between the adverse effects from 
fouling and the adverse effects resulting from the use 
of antifouling paints that are hazardous to marine 
ecosystems.

The problem
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Left: Barnacles – a severe fouling problem.
Photo: Jan-Olof Yxell.

Top: Marine bacteria colonizing a surface 
immersed in sea water. Photo: Karsten Pedersen.
Bottom photo: Alexandra Wattwil.>
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vessels move through the water. Silicone is a suitable 
basis for this kind of coating. The coating is effective at 
high velocities through the water (over 20 knots), which 
generate the hydrodynamic forces necessary to scour off 
the fouling. 
 A highly effective and environmentally friendly 
method of controlling fouling could be to remove it me-
chanically. Brush systems are now on the market, which 
can clean the hull without requiring the boat or ship to 
be taken out of the water. 
 There are many research initiatives to find new and 
better solutions to fouling. In the search for new bio-
cides, substances produced by marine organisms have 
been identified. These substances help the organisms to 
avoid fouling from other marine organisms. Research 
efforts are also under way to develop a technology that 

makes it possible to replace biocides with enzymes that 
interfere with the biological bonding mechanisms. 
This concept is now available on the market. Another 
research initiative is investigating the possibility of 
controlling fouling by creating oxygen depletion at the 
hull surface and thereby decreasing fouling by oxygen-
requiring organisms.
 Other physical approaches to inhibit fouling include 
micro- or nanostructures in the coating and on the sur-
face of the coating. Microstructures in the order of sev-
eral hundred microns have proved effective in prevent-
ing the adhesion of barnacles. AMBIO, an integrated 
project funded by the European Commission, focuses 
on modern molecular engineering of the surface to cre-
ate nanostructures that prevent or reduce the adhesion 
of fouling organisms.
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What is fouling?

The particular species adhering to and growing on a hull 
depends on the waters through which the vessel is sail-
ing, the season, and how long the vessel spends in port. 
The initial colonisers are unicellular organisms. Bacteria, 
cyanobacteria, diatoms (unicellular algae), and proto-
zoans (unicellular animals) are common species in the 
initial microfouling. Diatoms excrete large quantities of 
extracellular polymeric substances (EPS), which contrib-
ute to the sliminess of the surface. Following the micro-
fouling, a macrofouling community establishes itself, 
consisting of soft or hard foulers. Soft foulers include
higher algae, such as the green algae Ulva intestinalis. 
Ulva releases spores which, on touching a surface, se-
crete an adhesive consisting of glycoproteins to ensure 
that the algae adhere to and grow on the surface. Other 
types of soft foulers are sea squirts, sea anemones or soft 
corals. Hard foulers may involve mussels, tubeworms 
and barnacles, all of which have highly developed abili-
ties to adhere strongly to the surface. The species use 
different types of chemical adhesives, although they all 
have the same function; to allow the species to attach 
itself strongly to the surface.
 Consequently, the fouling on a ship’s hull becomes 
a unique ecosystem in itself, but one that creates major 
problems for both commercial shipping and leisure 
boating.

Many attempts to prevent fouling

Over the years, a wide range of methods have been tried 
to protect ship hulls. The principle approach has been 
to make the hull toxic by coating it with tar or using 
iron or copper sheathing to protect the wood. When 
iron hulls came into use, it was no longer possible to use 
copper sheathing, due to galvanic corrosion problems. 
 The first antifouling paint patent was filed in the 17th 
Century and was based on iron powder, copper and 

cement. The development of bottom paints really took 
off in the nineteenth century, with several patents from 
this time period. The paints at that time contained eve-
rything from lead and mercury to arsenic and tin
compounds, and were the precursors of the paints used 
today.

Current technologies and the search for
new solutions

Current antifouling technologies follow two routes, 
the chemical approach and the physical approach. The 
chemical methods involve coating of the hull with a 
paint containing an active substance – a biocide – to 
prevent fouling. Formerly, organic tin compounds were 
the dominating biocides, but they are being phased out 
because their use is hazardous to the marine environ-
ment. Copper, often in combination with additional 
organic biocides, is the most commonly used biocides 
today. 

The coating formed after the paint has dried can be 
of several types:
1. A matrix, which slowly dissolves in seawater and 
thereby releases the biocide
2. An insoluble matrix through which the biocide 
moves freely by diffusion out into the water
3. A self-polishing coating (SPC) producing a soluble 
microlayer at the surface, resulting in a continuous 
polishing of the surface, and a release of the biocide.

These three types of paint represent the chemical ap-
proach to antifouling. The physical methods rely on ef-
fects other than the leakage of chemical/toxic substanc-
es. Fouling-release technologies involve protecting the 
hull by a coating with a very low surface energy. Low 
surface energy means that the marine organisms adher-
ing to the hull have a very low strength of adhesion, 
and are dislodged by the hydrodynamic forces when the 

Courtesy of Stena Line.



The legislative pressure

The necessity to develop antifouling strategies with low 
environmental impact, has led to a substantial com-
mitment from national and international authorities. 
The International Maritime Organization (IMO), a UN 
organ, agreed in 2001 on a ban on TBT-based paints. 
TBT has been shown to have severe ecotoxicological 
effects. As of 2003, it is forbidden to apply new TBT-
containing coatings, and from 2008 there is a ban on 
the presence of such paints on ship hulls. 
 There are many lessons to be learned from the intro-
duction and the later ban of TBT. One is the long proc-
ess from the first warning signs to effective international 
sanctions – see table. When developing new antifouling 
substances it is of the utmost importance to rigorously 
anticipate and assess the risk of long-term effects on the 
environment.

1850s 
1950s
1960s
1976
1983

1986
1989
2001
2008
2008

2009

In the EU, the Biocidal Products Directive (BPD) was 
implemented in 2000. The EU is reviewing all biocidal 
products including antifouling paints. Of 46 notified 
antifouling substances in 2002, only ten have now 
entered the BPD registration process. At the moment 
it is not known how many of the ten biocides will be 
deemed acceptable. Unacceptable biocides will be re-
moved from the EU market.
 In addition, there are other national restrictions 
on antifouling paints. In Canada, antifouling paints 
containing copper must have a very low copper release 
rate, and in Sweden biocide-based antifouling paints are 
banned for leisure craft in the Baltic Sea. 

The need for a multidisciplinary approach

Fouling is the development of complex communities 
on submerged surfaces. The development of sustainable 
countermeasures calls for multidisciplinary approaches, 
which many ongoing research initiatives have adopted. 
 One of the larger research groups – Marine Paint – 
has been established in Göteborg in Sweden at the 
University of Gothenburg and Chalmers University of 
Technology. Mistra, The Foundation for Strategic Envi-
ronmental Research, supports the research. The Marine 
Paint research programme has focused on developing a 
more environmentally friendly antifouling substance, as 
well as new concepts that will decrease the antifouling-
biocide load and exposure to the marine environment.

The legislative pressure – The need for a multidisciplinary approach  9

The mission
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Organotins first prepared
TBT biocidal activity discovered
TBT introduced as antifouling agent
TBT + SPC patent
First report on malformation of oyster shells 
round marinas
First report of imposex in molluscs
EU ban on TBT on boats < 25 m
IMO Anti-fouling system convention re. TBT
No ships may enter a EU port with TBT
The IMO Anti-fouling system convention 
enters into force
TBT still in use in several countries

Left: Anemones – an example of soft fouling.

Top: Historically, attempts to control fouling with tar, 
iron or copper sheating. Courtesy by The Maritime 
Museum of Göteborg.
Bottom: Barnacles and algae. Photo: Roger Lindblom.
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Vision of Marine Paint research programme

Through pioneering research, Marine Paint will signifi-
cantly contribute to reducing the global environmental 
impact of biocides originating from marine coatings.

Mistra solves key environmental problems

Mistra supports strategic environmental research in a 
long-term perspective, aiming to solve major environ-
mental problems. The bulk of Mistra’s funding is fo-
cused on broad-based interdisciplinary programmes.
An endowment of more than SEK 3.6 billion, as of 
January 1, 2006, made it possible to allocate an annual 
amount of about SEK 200 million to research funding. 

This makes Mistra one of the largest sources of funding
for environmental research in Sweden.

Stakeholders

Shipping companies and boat owners looking for a bet-
ter solution to the problem of fouling, are the primary 
stakeholders of the Marine Paint research programme. 
Government authorities are also crucial stakeholders, 
since there is considerable pressure from their side for
new and better solutions to be brought onto the market 
and used. The greatest stakeholder, however, is the ma-
rine environment.

Photos page 10, 12, 13: Anders Söderberg. Right page photo: Elisabeth Dunker.





Barnacles – a major problem for shipping

In the first phase of MP we focused on the barnacles 
that are one of the major problems for shipping. 
 The life cycle of the barnacle consists of six sequen-
tial larval stages, in the last of which it develops into a 
cyprid larva. During this non-feeding larval stage, its 
overriding objective is to find a surface to adhere to.
Inside the larva, there are two cement glands in which 
the adhesive is stored. When the larva has found a 
surface, it stands on its antennae and secretes adhesive 
from the glands via cement ducts in the antennae, and 
glues itself to the surface. Then, it metamorphoses from 
a free-swimming larva into an immobile adult animal 
that starts building the well-known, volcano-like, hard 
structure, strongly attached to the surface.

1. Efficacy of medetomidine
Medetomidine concentrations as low as 0.025 % by wt. 
in the paint prevent fouling of the coated surface by bar-
nacles. Field tests have verified that the efficacy remains 
during multi-season tests. 

2. Mode of action
Barnacles respond to the presence of medetomidine by 
increased leg movement, leading to difficulties in adher-
ing to the surface. A cyprid larva of barnacles can swim 
twice its length each second (1 mm/s), which is better 
than corresponding swimming records for humans. The 
exploratory surface behaviour necessary for the barnacle 
cyprid larva to settle is effectively blocked by this mede-
tomidine-induced swimming speed. All cells in an or-
ganism are connected by different communication sys-
tems, either neuronal or by circulating hormones. The 
signal molecules, neurotransmitters or hormones, act 
through binding to specific receptors on the cell surface. 
The receptors then transmit the signal from the outside 
of the cell to the inside, inducing a biological response 
e.g. increased swimming. One class of surface recep-
tors is the G-protein coupled receptors (GPCRs) that 
are inserted into the membranes via 7 trans-membrane 
domains. Pharmacological data indicate that medeto-
midine might be sensed by the octopamine GPCRs. 
Thus, to get a better understanding of the molecular 
pharmacology of medetomidine sensing in barnacles, we 
have cloned five genes of this class of receptors from B. 
improvisus, one alpha- and four beta-octopamine types. 

Marine Paint – first phase  15

Research results
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Left: Knowledge of the cyprid larva has been gained down to 
gene level. Photo: Lena Mårtensson Lindblad.

Top: The chemical structure of a medetomidine.
Bottom: Efficacy of medetomidine at three different concen-
trations, from left: 0.001%, 0.01%, 0.1 %. Photo: Kent Berntsson.>
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Marine Paint – first phase

Marine Paint was launched in January of 
2003, and focused on medetomidine, an α2-
adrenoceptor agonist, that had been shown 
to be highly efficacious against barnacles. The 
aim was to develop a controlled release system 
for medetomidine as an antifouling agent and 
to evaluate its ecotoxicological properties and 
potential threats to the environment.



These barnacle octopamine receptors are roughly 500 
amino acids long, with clear amino acid sequence dif-
ferences. We have discovered that expression of two of 
the beta-like octopamine receptor is high in the cyprid. 
In addition, all five receptors have been expressed in 
the cell line of Chinese hamster ovary cells (CHO 
cells), where initial functional studies indicate that the 
beta-like octopamine receptors are activated by mede-
tomidine.

3. The genome of the barnacle larva
From the barnacle biology part of the Marine Paint pro-
gramme, a cDNA library constructed from the barnacle 
cyprid larva is now available. Sequencing of roughly 
5 000 clones from this library identified several impor-
tant genes/proteins potentially involved in sensing me-
detomidine, e.g. subunits of the G-proteins that couples 
the activation of the GPCRs to the down-stream cellular 
effects. In addition, we have identified several other 
genes that can be of importance in barnacle settling, e.g. 
a gene repertoire for secretion of glue components, and 
proteins known to play a communication role between 
individuals during barnacle settlement (the SIPC pro-
teins). The emerging knowledge of the genome can be 
used to search for future antifouling molecular targets. 

4. The formulation of a paint
The programme has worked mainly with self-polishing 
coatings, which, in contact with water, break down by 
hydrolysis to form an erosive outer layer in the coating. 
The biocidal leakage occurs only in the erosive zone 
and this per se, makes the coating a slow release system. 
Medetomidine has an antifouling effect even without 
a slow release system specialized for medetomidine. 

However, in order to optimize the amounts needed in 
the coating we have refined the release mechanism by 
using a small quantity of transition metal oxide particles 
that effectively bind medetomidine to prevent leakage 
through the part of the coating not in the erosive zone.

5. Ecotoxicology
The ecotoxicology and hazard assessment of medetomi-
dine is based on tests of a large number of marine non-
target organisms and has identified several important 
responses e.g. metabolic down-regulation, interference 
with detoxification processes, pigmentation disturbances 
and inactivation of burrowing activity in sediment 
fauna. However these effects occur in concentrations 
much higher than can be expected in worst-case marine 
scenarios. The emission of medetomidine used in the 
evaluations is in the ng/cm2/day range which is far 
lower than demonstrated for other biocides. Medeto-
midine has been evaluated as a promising anti-fouling 
substance.

6. From academic research to environmental 
improvements
To ensure that the research results from Marine Paint 
will come into use, Marine Paint developed an early 
partnership with I-Tech, a Swedish development com-
pany founded by the inventors. I-Tech owns and man-
ages the IP rights to medetomidine in marine coatings. 
I-tech has applied to register medetomidine as an anti-
fouling active ingredient under the EU’s Biocidal Prod-
ucts Directive (BPD). The level of commercial interest 
in the technology is considerable, and the company 
has recently signed a license contract with a large stake-
holder in the marine industry.

Mixtures of biocides and the use of microcapsules

The efforts to develop environmentally sustainable 
efficient marine coatings are based on two interlinked 
approaches: (a) extensive risk-efficacy predictions of all 
possible mixtures of major antifoulant biocides that are 
on the European market today, and (b) micro-encapsu-
lation techniques for those substances, which allow us to 
obtain controlled release from any antifouling mixture.
 A single antifouling compound with high efficacy 
towards a particular organism of the fouling community 
may lack efficacy against other fouling organisms. 
However, a combination of antifouling compounds 
with complementing efficacy profiles makes up a coat-
ing with high efficacy against all members of the fouling 
community. The Marine paint Optimisation project 
uses predictive mixture toxicity theory to select all pos-
sible combinations from a set of common antifouling 
biocides (irgarol, Sea-Nine, Cu, Zn/Cu-pyrithion, 
tolyfluanide and medetomidine, Cu) that fulfil this 
criterion. The predictions of mixture efficacies are based 
on a data matrix of the individual compounds’ efficacies 

towards a set of fouling organisms. This fundamental
data set is now complete and comprises 35 individual
quality-checked data sets that cover the full range of 
effects, each one backed-up by appropriate analytical 
chemistry. This allows us now to proceed with the ac- 
tual efficacy predictions, taking into account all possible 
combinations of substances (two to six biocides) and all 
possible mixture ratios.
 The precision of the predictions depends on the qual-
ity of the individual concentration-efficacy curves and 
the absence of interactions between the compounds. 
Interactions can be either synergistic (the actual effi-
cacy is higher than predicted), or antagonistic (the ex- 
perimental efficacy is lower than predicted). As there 
are several reports on such synergistic or antagonistic 
interactions between various antifouling biocides in the 
scientific literature and because mispredictions would 
severely hamper our optimization strategy, we examined 
the predictive power of our modeling approach in a 
dedicated case study. All possible 2-compound combi-
nations of our set of antifouling biocides and selected 
multi-component mixtures were tested for its efficacy  
in a microfouling community in various mixture ratios 
for synergistic and antagonistic effects.
 On average we observed excellent predictions, but 
also antagonisms at low mixture concentrations of sev-
eral combinations. Such partial mispredictions are actu-
ally favorable for antifouling applications, because they 
imply that the toxicity decreases rapidly with distance 
from the ship hull, faster than expected from dilution 
or degradation only. 
 In order to obtain a flexible controlled-release system 
for antifoulants, each compound in the mixture will be 
packaged into the marine coating in microcapsules. 

Marine Paint – second phase  1716  Marine Paint – first phase 

Marine Paint – second phase

Started in January 2007 and aims to develop 
marine coatings that are fully capable of  
protecting against all fouling organisms – 
in addition to protecting against barnacles.



to market introduction. We have therefore started to 
explore the possibilities for large scale production of 
microcapsules with the company Kinematica in Luzern, 
Switzerland – a work that was carried out in cooperation 
with the Gothenburg based company Capeco AB. The 
used pilot-scale equipment allowed for a 25-fold up-
scaling of the microencapsulation process. These highly 
promising results make us confident that encapsulation 
on an industrial scale is achievable, a perspective that 
was also shared by the experts at Kinematica.
 Ahead of us lies the final year and field season of  
Marine Paint’s second phase. Among several other things 
we will do an extensive field experiment on the Swedish 
west coast during summer. Here we will study the anti-
fouling performance of the various paint/biocide formu-
lations that have been selected based upon the collective 
results from the Marine Paint programme from 2007 to 
2009. Dedicated ecotoxicological experiments will shed 
light on the environmental friendliness of our new paint
formulations.

Encapsulation tests with relevant antifouling compounds 
have shown that irgarol, medetomidine, SeaNine and 
tolylfluanide are readily encapsulated. The processes 
are efficient with high yields and the compounds are 
incorporated in high amounts in the capsules, which is 
necessary for paint applications. The pyrithions (cop-
per pyrithion and zinc pyrithion) were found to possess 
physical properties that make them unfavourable for 
encapsulation. We are currently elaborating alternative 
routes of encapsulation, in order to obtain microcap-
sules also with these substances.
 After being loaded with antifoulants the microcap-
sules will be added to the paint. We have investigated 
the concentration capacity of the microparticles in 
several paint systems and found that the microparticles 
are well compatible with most paints and the necessary 
amounts of biocides can be added without negatively 
altering the mechanical properties of the paints.
 Microcapsules and microspheres (microparticles) 
have previously been produced only in small laboratory 
scale batches. Hence the process needs upscaling prior 

Left page: From emulsion to microcapsule. 
Microcapsule synthesis: pol = polymer, v.s. 
= volatile solvent, n.v.n.s. = non-volatile non-
solvent (with respect to polymer), active = 
small organic molecule (antifouling agent). 
The emulsion droplets in water are formed  
by homogenization under high shear. 
Top: Conceptual picture of biocide efficacy 
profiles for major fouling organisms. Photo: 
Annelie Hilvarsson, Maria Asplund and 
Andreas Nyström.

Bottom: Scanning electron micrograph of 
microspheres containing medetomidine in  
a paint matrix. Photo: Lars Nordstierna.
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be exclusively on the content of the research but equally 
on creating a common view of how the programme will 
be run. 
 It is thus important to evaluate applications not just 
based on scientific content but also based on the likeli-
hood that the research group has the capacity to co-
operate. And that the programme host can harbour the 
programme in a professional way.

Make use of available support

For a research programme that aims to use commercial 
channels as a tool to generate benefit for society, the re-
searchers must be interested in understanding and inter-
acting with the commercial side. They must be aware of 
the importance of safeguarding their results. Researchers 
do not need to know the technicalities regarding protec-
tion of their research results but they must know where 
to find support in order to ensure that the research re-  
sults take the path that they were intended to take. 
Marine Paint has had considerable support from two 
organisations: the University of Gothenburg holding 
company and the Research and Innovation Service at 
the university. The holding company also has been in-
volved in I-Tech, which facilitated things.
 In addition, researchers in Marine Paint have received 
considerable support from people with an industrial 
background and experience and who have subsequently 
become involved – the Board of Directors of Marine 
Paint for example.

It is possible to lead research

Being clear that it is possible to lead research is impor-
tant in an academic environment. Mistra has as its start-
ing point the principle that better leadership produces 
better research. We have attempted to establish an atten-
tive, facilitating management team.
 There is also a focus in the academic world on prob-
lems embodied in research management. Questions take 
the nature of “what is it that should be led – is it not 
simply co-ordination of researchers and research that 
is needed?” Experience from Marine Paint has shown 
that the ambition to have solid leadership has been 
good for both the quantity and quality of the research. 
Leadership has focused on “creating the prerequisites” 
for good research and co-operation. Such prerequisites 
could include the capacity to communicate internally 
and to understand each other's research approach, the 
capacity to resolve conflicts as they arise and a function-
ing management team that adopts a holistic view of the 
programme.

Collaboration between academia and industry

Mistra is clear in its task of supporting research that 
contributes to resolving environmental problems. Mistra 
expects that commercialisation is the tool to bring re-
search results from Marine Paint into practical use. The 
programme was assigned the task at an early stage of 
presenting a commercialisation plan. The fact that these 
plans were in place early in the programme was crucial 
to the development of contacts with companies, in par-
ticular with I-Tech AB.
 A consortium of researchers was set up and its most 
important function was to bring together all the intel-
lectual property rights that arose within the programme. 
The researchers thus waived their teacher's exemption 
for the benefit of joint ownership. This meant that the 
consortium could enter into agreements with I-Tech   

regarding the transfer of intellectual property rights 
from research to I-Tech. During 2009, the consortium 
became a researcher-owned company – Marine Bio-
fouling Research i Göteborg AB – with the university's 
holding company as a partner.
 The time it takes to establish a structure that can sup-
port commercial collaboration should not be underesti-
mated. A great deal of the programme researchers' time 
was devoted to these issues. Furthermore, collaboration 
with companies was new for a number of the researchers. 
It also takes time to learn and understand each other's 
perspectives, which differ between academia and indus-
try. It is important that both sides adopt an open view 
of the different conditions and ways of thinking that 
exist in academia and the industrial world.

Allow the design phase to take time

In hindsight we can see that the design phase prior to 
the start of the programme should have been expanded 
and should have included more aspects. During the 
application work in 2002, the level of collaboration was 
good. However, when the programme and activities 
commenced certain things emerged that should have 
been clarified earlier. This included common ways of 
working and the right to different results. A number of 
these aspects could definitely not have been predicted 
although some of them could have been sorted out be-
fore starting. Our experience is therefore that the design 
phase should be given time and the focus should not 

Björn Dahlbäck
Programme Manager
Marine Paint
2004 – 2009
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Management and organisation

Reflections from a Programme Manager

Marine Paint was founded in 2003 and the 
year after I became Programme Manager and 
remained in that position until 2009. Having 
the opportunity to lead Marine Paint was one 
of the greatest learning journeys of my work-
ing life. Below are some of my experiences and 
lessons I learned along the way.



Special Focus Project

Fundamentals

Optimi-
sation

Formu- 
lation

Perfor-
mance

Management and organisation of Marine Paint

The programme is a joint research initiative between 
University of Gothenburg and Chalmers University 
of Technology. The Faculty of Science at University of 
Gothenburg hosts the programme. Research is conduct-
ed at six different departments in Gothenburg and there 
is collaboration with The Norwegian Institute for Water 
Research. Much of the field studies are performed at 
The Sven Lovén Centre for Marine Sciences.
 The Board has overall responsibility for the pro-
gramme and fulfils the important role of linking the 
programme to users of the research results:

Göran Dahlberg. Chairman of the board. Mr Dahlberg 
is former Akzo Nobel’s director of corporate strategy for 
chemicals. 

Bertil Arvidsson. Mr Arvidsson is Senior Environmental 
Advisor to The Swedish Shipowners’ Association. 

Vibeke Bernson. Dr Bernson is International Advisor 
to the Swedish Chemicals Agency. 

Anna Jöborn. Dr Jöborn is Research Manager at IVL 
Swedish Environmental Research Institute.

Ann-Christin Thor. Ms Thor is Head of Faculty Ad-
ministration at the Faculty of Science, University of 
Gothenburg.

Göran Wessman. Mr Wessman is the CEO of Vita            
Nova Ventures AB.

Dr Björn Dahlbäck was Programme Director from 
2004 – 2009. From 2010 onwards Associate professor 
Thomas Backhaus serves as Marine Paint's Programme
Director. He is assisted by Dr Annika Söderpalm as Dep-
uty Programme Director. They together with the respec-
tive project leaders constitute the Management Team.

Researchers in the programme

Applied Surface Chemistry, Chalmers University 
of  Technology 
Magnus Nydén, Professor, Project leader
Atta Alla Abdalla, PhD student
Markus Andersson, PhD student 
Krister Holmberg, Professor
Dan Isaksson, PhD
Lars Nordstierna, PhD

Cell and Molecular Biology, University of Gothenburg 
Mattias Berglin, PhD
Anders Blomberg, Professor
Susanna Falkbring, PhD student
Ulrika Lind, PhD
Ellinor Pettersson, Technician

Marine Ecology, University of Gothenburg
Åke Granmo, Associate Professor
Annelie Hilvarsson, PhD
Martin Ogemark, Technician

Norweigan Institute for Water Research
Kevin Thomas, Professor

22  Management and organisation Management and organisation – Researchers in the programme  23

>

Left: The research strategy for creating recipes for commercially 
and environmentally optimised marine paints.

Bottom: The programme board and programme director. From 
left Björn Dahlbäck (Programme director), Göran Dahlberg 
(Chairman), Anna Jöborn, Bertil Arvidsson, Ann-Christin Thor, 
Vibeke Bernson. (Göran Wessman is absent from the photo-
graph) Photo: Ida Wendt.

>



Chemistry, University of Gothenburg
Martin Hassellöv, Associate Professor
Eike Breitbarth, PhD

Plant and Environmental Sciences, 
University of  Gothenburg 
Björn Dahlbäck, PhD, Programme Director
Hans Blanck, Professor, Project leader 
Åsa Arrhenius, PhD
Thomas Backhaus, Associate Professor
Cecilia Petersson, PhD student
Ida Wendt, PhD student

Zoology, University of Gothenburg 
Lena Mårtensson Lindblad, Associate Professor, 
Project leader 
Lars Förlin, Professor
Linda Hasselberg Frank, PhD
Anna Lennquist, PhD student
Elisabeth Norström, Technician
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(2009) Bioaccumulation of the new antifoulant medeto-
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Research. In press.
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antifouling agent, on rainbow trout physiology. Marine 
Environmental Research. Submitted. 
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of fish. Environmental Ecotoxicology and Safety 
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Shtykova L, Fant C, Handa H, Larsson A, Berntsson K, 
Blanck H, Simonsson R, Nydén M. (2008) Adsorption 
of antifouling booster biocides on metal oxide nanopar-
ticles: effect of different metal oxides and solvents. 
Journal of Organic Coating. Submitted.

Ödling K, Dahlbäck B, Mårtensson Lindblad L.G.E. 
(2008) Receptor characterization of dopamine regulated 
secretion of cement proteins from the barnacle Balanus 
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Balanus improvisus: the role of dopamine and serot-
onin. Italian Journal of Zoology 74(4): 351–361

Mårtensson Lindblad L.G.E, Dahlbäck B. (2007) From 
biology to paint formulation. Development of a new 
biocide – with catemine as one example. European 
Coatings Journal 9: 20–25

Hilvarsson A, Halldórsson H, Granmo Å. (2007) 
Medetomidine as a candidate antifoulant: sublethal 
effects on juvenile turbot (Psetta maxima L). Aquatic 
Toxicology 83(3): 238–246
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