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Abstract: This paper collects data from worldwide research groups and aims to critically review and analyse
the advances of knowledge development in the area of occurrence, detection, and toxicity assessment of
pharmaceutical residues from around the globe and to recommend the research needs in this research area.
In addition, this paper puts forward suggestions regarding future research needs and challenges in terms of
toxicity assessment and relevant legislation. To date, no regulatory guidelines for WWTPs regarding the
discharging limits of pharmaceuticals have been established, which may be caused by two reasons. Firstly,
the long-term and chronic influence of drugs in the environment lacks scientific and firm conclusion. Sec-
ondly, the emission limit of these drugs is difficult to decide, which not only depends on their harm to the
environment but also the economic conditions of available treatment techniques. However, based on the
precautionary principle, to prevent the entry of pharmaceutical compounds into the aquatic environment via
WWTPs is necessary.
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Table 2 The worldwide occurrence of pharmaceuticals in the aquatic environment
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