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A B S T R AC T

Cyanobacterial toxins pose a potential threat to human health and wildlife. Effective treat-
ment processes are essential for the removal of these constituents in drinking water. The effi -
ciency of two nanofi ltration membranes (NF-270 and NF-90) in the removal of cyanotoxins of 
the saxitoxin group from water was investigated. In this work, these toxins were extracted from 
a laboratory culture of C. raciborskii and added to surface water. A working pressure of 8 bar 
was applied. A fi ltration time of 180 min was used for each experiment. Total removal (100%) of 
the identifi ed toxins was obtained with the NF-90 membrane throughout the fi ltration period. 
A lower degree of toxin removal was observed with the NF-270 membrane, decreasing with 
fi ltration time. Different rejection mechanisms can be considered in the process: size exclusion, 
electrostatic interactions and hydrophilic interactions, as well as the mechanism of concen-
tration polarization. A larger infl uence of fouling phenomena was considered for the NF-270 
membrane, with a larger drop in the permeate fl ux. A more stable permeate fl ux was observed 
for the NF-90 membrane. These results indicate that the use of nanofi ltration technology is 
effective in the removal of dissolved cyanotoxins in water intended for human consumption.
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1. Introduction

  Saxitoxin (STX) and congeners represent a group of 
neurotoxic alkaloids. They are also known as paralytic tox-
ins (PTs), or paralysing shellfi sh poison (PSP), due to their 
occurrence in association with seafood [1]. These toxins 
are mainly produced by some marine dinofl agellate spe-
cies such as Alexandrium spp., Gymnodinium catenatum and 
Pyrodinium bahamense. They are also produced by cyano-
bacterial species such as the Anabaena, Aphanizomenon and 

Cylindrospermopsis genera. As highlighted by Donovan 
et al. [2], these PTs accumulate in fi lter-feeding bivalve 
m olluscs such as mussels, clams, oysters and scallops, which 
feed on dinofl agellates and thus concentrate these toxins in 
their digestive organs. The phenomenon of food poisoning 
by the consumption of shellfi sh contaminated with PSP tox-
ins is one of the most severe forms of in toxication mediated 
by molluscs and some crustaceans and fi sh [3].

The main mode of action of PTs in mammals occurs 
through the connection of the sodium channels of neural 
membranes, even in small concentrations. This process 
results in the inhibition of impulses along the nerves 
and, therefore, in paralysis, respiratory depression and 
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