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Algae on a non-stick surface

Results of Toredo worms

Fouled fish net

Barnacle invasion
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• 280 BC lead sheets attached 

to ship hulls

• 1000 Vikings apply tar to 

ship hulls to prevent worms

• 1700’s copper sheathing 

was found to be lighter than 

lead by British Navy

• 1960’s organometallic 

compounds easy and 

inexpensive to apply.
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• In 1625, the first patent for antifouling paint

– Issued in Britain to William Beale (No. 32/1625). 

• The first U.S. patent for a paint against fouling.

– Issued to James G. Tarr and Augustus H.Wonson of 

Gloucester, Mass. on 3 Nov 1863 

• First Japanese patent for an antifouling paint

– Issued to Zuisho Hotta on 14 Aug 1885 

– First Japanese Patent ever issued 
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• The sixties saw the entrance of TBT and 

self polishing polymers

– A significant advance in performance

– Polishing insured consistent delivery of the 

biocide

– Consistent 5 year performance

– Economical
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• TBT was found to have some problems

– Persistent in the environment 

– Destruction of shellfish populations

– Sex changes in invertebrates

– An endocrine disruptor

– Bioaccumulates

– Toxic at extremely low concentrations

“TBT is the most toxic compound deliberately 

released into the marine environment by man.”
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• Collapse of the oyster industry in Arcachon Bay, 

France, resulted in restrictions upon the use of 

TBT beginning in 1982

• France, UK, US, Australia and many others 

banned its use on vessels less than 25 meters

• Commercial vessels continued to use TBT SBC 

paints but with a controlled leach rate

• Proposal introduced in 1996 at the MEPC to ban 

all use of TBT by 2006
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• AFS treaty met with serious resistance by 

both the commercial ship industry and 

key flag states

– Concern about the performance of 

alternative technology

– Concern about the alternatives 

environmental impact

– Concern about cost
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2 year performance 5 year performance

Concern about performance

Comparison Test of AF Paints on Australian Navy Ship
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• Concern about Environmental Impact

-Education about the alternatives to 

NGO Environmental Groups

-Registration of Ecoloflex by the US 

EPA

- Recognition that there were multiple 

biocides available
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• Obtaining the critical mass to pass the treaty 
on a timely basis

– Japan and the US working together

– Environmental Groups recognizing that 
building in a mechanism for future helped 
prevent another TBT

– Support by the Paint industry that alternatives 
were available

– Convincing the key flag states of the need for a 
treaty
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• International Convention on the Control of 
Harmful Anti-fouling Systems on Ships

– Passed in October 2001

– Enters into Force September 17, 2008

• Ratified by 30 member states with 49.17% of the 
worlds tonnage

• No ship with an antifouling paint with organotin 
used as a biocide can be used by or enter into  
countries who have ratified the treaty



Antifouling Paints: Past, Present & Future

• What hurdles does a new antifouling paint face?

– Biocide Product Directive in the EU

– REACH in the EU

– FIFRA registration in the US

– AFS Treaty

– ISO Risk Assesment for AF Biocides (Proposal)

• Cost to register a new biocide in the EU is 3-5M €
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• Concern for invasive species

– New Correspondence group in IMO discussing 
the issue

– Recognition in the US that performance of AF 
coatings are key in this issue.

– AP Moller-Maersk stopping use of silicones

• “Slime impacting fuel consumption and air 
emissions has a greater environmental impact than 
the increase in toxicity of the biocide based”*

*Environmental Report 2007, A.P.Moller-Maersk Vessels
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• More non persistent biocides with 

minimal impact on non target species

•Balancing the concerns for the        

environment with practical solutions

•Combining the best of non-stick 

coatings and Biocidal coatings

• Developing surfaces that help repel 

unwanted passengers

•A world where innovation can thrive 

and move forward without crippling 

costs that stifle innovation
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The 14th International Congress on 

Marine Corrosion and Fouling in Kobe, 

Japan has created an environment for the 

global exchange of ideas, new technologies, 

potential  solutions and the pathway to the 

future in antifouling technology
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