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DESCRIPTION
In recent decades, pharmaceuticals believed to have saved 
millions of lives have become a new class of environmental 
pollutant. These compounds can have chronic and acute adverse 
effects on natural flora and fauna. The presence of 
pharmaceutical contaminants in groundwater, surface water 
(lakes, rivers, streams), seawater, sewage treatment plants 
(influents and effluents), soil, and sludge is well documented [1]. 
A variety of methods have been used for remediation from 
aqueous systems, including oxidation, photolysis, UV 
degradation, nanofiltration, reverse osmosis, and adsorption. 
Many processes are economically limited by toxic sludge 
formation, incomplete removal, high capital and operating costs, 
and the need for skilled operating and maintenance personnel. 
Adsorption technology is an easy-to-use, low-cost alternative in 
developing countries that lack advanced technology, skilled 
manpower, and available capital, and adsorption appears to be 
the most widely used drug removal method. Adsorption 
remediation methods can be easily integrated into WasteWater 
Treatment Plants (WWTPs). Here, we reviewed the literature 
(1990–2018) describing growing concerns about pharmaceutical 
contamination in the environment and remediation efforts 
focused on sorption [2].

Active   pharmaceutical   ingredients    are    one   of   the most 
important .The main source of pharmaceutical is sewage treatment 
plant effluents, as  is   continuously  introduced   into  water 
systems. This  include antibiotics, tranquilizers, diuretics, and 
psychotropics. There are several studies on bioremediation of 
PhAC by microalgae, including a study by Diaz on antibiotics. 
Cultures of C. reinhardtii and C. sorokiniana yielded high 
elimination rates and also grew vigorously on the antibiotic 
sulfapyridine. The feasibility of microalgae in the bioremediation 
of EP needs further investigation. Isolation of microalgae from 
pharmaceutical wastewater may help discover more PhAC-
degrading microalgae in the future [3].

Pharmaceutically Active Compounds (PhACs) have detrimental 
effects on all types of organisms due to their toxicological effects 

and are widely found in various influents of sewage treatment 
plants, hospital effluents and surface waters. Concentrations of 
various drugs have been found at surprisingly high levels in 
different regions of the world, suggesting that concentrations of 
PhACs present in water may be potentially related to local 
socioeconomic conditions and climate [4]. Drinking water 
equivalence limits for each PhAC were calculated and compared 
with occurrence data from different continents. Advanced 
Oxidative Processes (AOPs) have shown greater efficiency in 
degrading these PhACs, as these compounds are intractable to 
conventional therapies. The AOP's performance was evaluated 
based on distance, time, and power to resolve different classes of 
PhACs. Ozone-based AOP has proven advantageous due to its 
short processing time, low cost and high efficiency. However, 
complete degradation cannot be achieved by these processes and 
various transformation products are formed that may be more 
toxic than the parent compound. The different transformation 
products formed from different PhACs during treatment are 
highlighted. The roles of different process parameters, water 
matrix, oxidizing radicals and degradation mechanisms were 
highlighted. The presence of the organic compounds nitrates and 
phosphates usually hinders the decomposition process, whereas 
chlorine and sulfates have shown positive effects. The role of 
individual oxidizing radicals, interfering ions and pH showed 
different effects on different groups of PhACs [5].
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