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Waste and energy management challenges of biopharmaceutical APIs manufacturing industries in 
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In recent years, the pharmaceutical industry in China has taken tremendous steps to reinvent itself into an environmentally 
responsible manufacturing industry. However, with China being a major manufacturing center for pharmaceutical active 

ingredients, the amount of solid and liquid waste as well as air pollutants being generated has posed significant challenge to 
conventional treatment technologies. According to publicly released statistics, China pharmaceutical industry emitted in excess 
of 500 million tons of trade effluent and 200 thousand tons of COD in 2010, representing 2.5% and 3.1% of overall industrial 
emission respectively. From the government perspective, learning from the experience in the past 20 years, the Ministry of 
Environmental Protection, China has significantly revamped its regulation, and at the same time, is empowered with new 
enforcement authority to ensure industry comply to newly imposed stringent emission and discharge stipulated limits. It is 
clear that the Chinese government is determined to reverse the environmental impact caused by rapid industrialization in the 
past 2 decades and return the blue sky and clear water to the people. In view of this background, this presentation will examine 
the technological challenges that are faced by the biopharmaceutical active pharmaceutical ingredients (APIs) manufacturing 
industries in China, firstly from the perspective of meeting environmental regulatory compliance, and secondly from the 
perspective of post-compliance impacts of the trace amount of APIs emitted to our ecosystem.
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