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Figure 1: A- View of magnetic iron oxide nanoparticles in

powder and colloid state B- TEM image of nano- Fe;O,
sample (scale:100nm).
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Table 1: Physicochemical properties of magnetite
nanoparticles (FesO,) provided by the manufacturer (US
NANO).
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Figure 2: View of the barnacle, Amphibalanus amphitrite (A) and rotifer, Brachionus rotundiformis
(B) hatching and rearing laboratory conditions.
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Figure 3: Photomicrograph of the barnacle, Amphibalanus amphitrite (A) and rotifer, Brachionus rotundiformis (B)
revealing the accumulated magnetite iron oxide nanoparticles inside the stomach after 24 h of exposure to magnetite
nanoparticles. (A) control group with empty gut, and (B) Treatment group (400x magnification).
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Figure 4: The mortality rate of rotifer (Brachionus rotundiformis) is influenced by the increase
in time and concentration of magnetite nanoparticles.
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Table 2: The mortality rate of barnacle (Amphibalanus amphitrite) is influenced by the increase
in time and concentration of magnetite nanoparticles.
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Abstract

Due to the inevitable achievement of nanoparticles to aquatic ecosystems, the limitation of existing
reports, and the inadequate understanding of their possible biological reactions with aquatic
organisms, this study in the pioneering step was aimed to toxicity assessment of aqueous suspension of
chemical magnetic nanoparticles (FesO,) in zooplanktonic species such as barnacle larvae
Amphibalanus amphitrite (sea water index) and rotifer Brachionus rotundiformis (fresh water index).
For this purpose, serial concentrations (0, 10, 50, 100, 200, 500 mg / 1) of magnetite nanoparticles
were prepared in 24 well plates with 5 replicates. After that, the zooplanktons (50 barnacle nauplii and
20 neonate rotifer to each well) were introduced to plates and the sensitivity of the samples were
evaluated for the toxicity of nanoparticles at a time interval of 12-48 hours. The results of this study
showed that the toxicity effects of chemical magnetite nanoparticles on barnacle nauplii larvae and
neonate rotifer were increased with increasing time and concentration of magnetite nanoparticles.
Differences between control and treatment groups were significant (P<0.05). However, after 48 hours
of exposure, the mortality rate at the highest concentration (500 mg/l) in barnacles was 62% (LCso=
466.5 mg/l) and in rotifer 34% (Esp>1000 mg/l). Regardless of species variation in barnacles and
rotifers, according to the results, magnetite nanoparticles are in the group of non-toxic contaminants
for these zooplanktonic organisms.
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