
Due to broad use of silica nanoparticles (SiO2 NPs) for multiple applications in different sectors
worldwide [1,2] , it had become very important to assess it’s ecotoxicity. For that, three fluorescent
SiO2 NPs were analysed by zebrafish embryo Toxicity test, using a modified version of OECD
TG 236, which includes measurements of a list of sub-lethal endpoints (at 8, 32, 56 and 80 hours
post fertilization – hpf) and quantification by fluorescence spectroscopy of NPs during exposure.
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SiO2

93.3 ± 7.4 nm 
characterized by
Nanoparticle Tracking Analysis (NTA) 
in fresh water

84.6 ± 7.4 nm 
characterized NTA in fresh water

8 hpf 32 hpf 56 hpf 80 hpf
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Egg volume
Epiboly
SURVIVAL

Yolk /egg volume
Pupil / eye area
Head-trunk angle
Heart rate
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Hatching
SURVIVAL

Free-swimming
Hatching
SURVIVAL
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SiO2 NPs tested induce 

NO LETHAL 
TOXICITY 

to the zebrafish embryos

When functionalized with –COOH, 50 nm Red Fluorescent SiO2 NPs
induced a sub-lethal effect related with neuro-motor coordination
(namely, a decrease in spontaneous movements)

Fluorescent Core-shell SiO2 NPs also  triggered neuro-motor coordination
alterations, particularly in spontaneous movements and hatching rate
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Chi-square Test 32 hpf:
29.40, d=5, P<0.05

Real NPs concentration Survival rate

Exposure of 10 mg/L
Chi-square Test 80 hpf: 
d=5,P=1.00

Spontaneous movements Hatching 

Chi-square Test 56 hpf:
40.87, d=5, P<0.05

Real NPs concentration 

Exposure of 10 mg/L

Chi-square Test 80 hpf: 
d=5,P=0.99

Survival rate

Real NPs concentration 

Exposure of 10 mg/L

Chi-square Test 80 hpf: 
d=5,P=0.99

Survival rate

Chi-square Test 32 hpf:
12.5, d=5, P<0.05

Spontaneous movements
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