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I. The first observation of this phenomenon. (1939)

II. Take advantages of this for antifouling systems. (2011)

III. The study of the correlation between penetration and 
efficacy in the ivermectin case. (2013)

IV. When this particular “trap” is triggered? 
(prel. data in manuscript)

I. Results in long-time test on boats. (LEAF and before)

Content of this presentation



Barnacles interact with the substratum underneath, 
penetrating if possible the soft layer by the help of his 
shell

Time
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Time

Thus the fight against barnacles can be moved inside 
the paint; lowering the biocide release.
With contact after penetration dependency, the 
“collateral effect of this fight” are kept away from the 
surface and most of all, away from the environmental 
water…
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0.1% 
ivermectin
(1g/L) in 
commercially 
available rosin
paint (blu)

Adult barnacles on 
the control side (up)
no adult barnacles 
on the 0.1% 
Ivermectin treated 
side (down)
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Intoxication by local 
concentration of biocide  at 
the solid-water interface.
AF efficacy depend on    
biocide release-rate

Release-Rate:
Sustained 
biocide release-
rate needed, long 
time efficacy.

Erosion:
Controlled erosion 
needed, to maintain 
the release to the 
minimum level of 
efficacy.• Very challenging tuning of erosion 

for maintaining release rate
• Designed for emitting and 

disperse biocide into the 
environment

• High loading of biocide needed

Water
Solid

Water
Solid



Intoxication only if barnacles can 
penetrate the coating. 
Efficacy and release-rate are 
independent

Water Water

No release of 
biocide needed

No controlled erosion 
needed.

Solid Solid

• Easy to achieve long life time.
• Designed for retain the biocide into the 

environment. 
• Low loading of biocide in the paint. 



Two polymer matrix with different hardness
Buchholz Indentation Resistance (BH) ISO-2815 

A: mainly Polystyrene hardness: BH 100±7
B: mainly Polyvinyl hardness: BH 37±4

Barnacles grow on 
the top layer (A)

Barnacles penetrate 
through the paint (B)
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ISO1518-1
Biocide
leaching

LC/MS-MS
Chemical 
Analysis

A and B have same Release Rate
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SPR – Surface Plasmon Resonance

A and B have same biocide affinity
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t1: 14 days t2: 55 days t3: 80 days

A
Hard

B
Soft
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3 days in field

monitoring the 
barnacles @day 4, 6, 
8, 10 after the 
immersion.

Ive+                Ive-





No ivermectin



S0.1% Ivermectin



ᶲ 600-700 µm





Control surface

0.1% ivermectin (1g/L) in  rosin
paint (3 years test)

Ivermectin
surface

control
surface

control
surface

ivermectin
surface

control
surface
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