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Graphene oxide toxicological effects on daphnia and hydra 
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The increased use of nanomaterials products requires robust strategies to identify 

risks when they are released into the environment. Graphene and its derivatives 

are promising candidates for biomedical applications and as potential advanced 

water purification agents. However, little is known about their ecotoxicological 

risks. Aquatic toxicity tests are performed with different aquatic organisms as 

daphnia and hydra in order to evaluate the risks resulting from the presence of 

graphene oxide (GO) in the environment. The following GO concentrations were 

tested: 0, 1, 10 and 100 mg.L-1. Acute toxicity to D. magna was evaluated in a

period of 48 hours when was recorded the number of moving subjects in order to 

determine the CE5024h and CE5048h (n = 24 / group). The percentage of daphnia 

presenting mobility after 48 hours of exposure was greater than 60% in all groups. 

There was a concentration effect of graphene oxide (p = 0.02) and mobility was 

20% lower in group exposed to 100 mg.L-1 than the control group. To evaluate the 

occurrence of the effect of sublethal concentrations for 96 h, it was evaluate 

neonate D. similis growth rate through exposure to the same conditions used for

acute toxicity testing (n = 10 / group). The bodies were photographed at the start 

of the test and every 24 hours. Also, there was studied the effect of the organisms 

mobility during 96 hours calculating the median survival time of the population, 

defined as the average time between the start of exposure and the immobility of 

organisms. There was a sharp decline when the organisms were subjected to 100 

mg. L-1 GO. The Hydra attenuata test was performed for 96h. The organisms were 

observed every 24 hours for the presence of changes ranging from tentacles with 

bulbs (low toxicity) till shortening of the tentacles (severe toxicity), tulip aspect 

and disintegration (lethal). A mean score for each concentration was calculated. 

No mortality was observed in any concentration tested. However, it was observed 

some morphological alterations after 72h of 100.0 mg.L-1 exposure as clubbed and 

shortened tentacles and body slightly contracted. Exposures of the test organisms 

indicate that GO do not present a lethal risk or adversely affect them at 

concentrations lower to 10.0 mg. L-1. Even though the results apparently 

demonstrate that GO currently do not pose a serious risk, it may exert some 

damage in aquatic organisms tested at higher doses. FAPESP proc 
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