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Assessment of ciprofloxacin photocatalysis by-products toxicity with Vibrio fischeri  
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The presence of pharmaceuticals in water has become a large concern due to the potential 
negative effects on humans and aquatic ecosystems. From these pharmaceuticals, antibiotics 
represent a serious problem since their overuse and misuse may lead to adverse environmental 
effects, in particular, toxicity to microflora and fauna and potential negative effects to humans [1]. 
Photocatalysis has become attractive to promote the degradation of contaminants in the aquatic 
environment since it allows their rapid and efficient removal from water, transforming them into 
by-products [2]. In order to evaluate toxicity of these by-products, several bio tests using bacteria 
(Vibrio fischeri) and algae (Daphnia spp.), among others, have been used [3]. In the present work a 
photocatalytic systems using commercial TiO2 and ZnO nanoparticles in suspension was used to 
degrade ciprofloxacin under UV radiation. Samples were withdraw over time in order to monitor 
degradation and toxicity. The luminescence of the bacteria Vibrio fischeri was used to test the 
toxicity of ciprofloxacin intermediate compounds, produced during the photocatalysis process. If a 
substance is toxic towards these bacteria, their normal luminescence decreases, as a consequence 
of a decreasing bacteria viability. Results (Figure 1) indicate that samples without ciprofloxacin 
degradation (t=0), in contact with bacteria (for 35 min), result in a higher luminescence than with 
completely degraded ciprofloxacin (t=15min). These results indicate that by products are 
responsible for low bacteria viability. 
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Figure 1 – Luminescence of bacteria during 35 minutes of contact with negative control samples and ciprofloxacin degradation 
samples at t=0 and t=15. 
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