Summary and further reading
Ideally, all future pharmaceuticals would be:
Manufactured in a sustainable way, with low environmental impact over its entire
lifecycle;
Stable during processing and formulation, and for many years at a range of
temperatures and humidities;
Active and efficacious when taken by the patient;
Completely metabolised or decomposed in the environment on excretion.
In practice, this is near-impossible to achieve and stakeholders within the pharmaceutical
industry are recognising this. It would be great if some future APIs can be designed to fit
this ideal synthesis, but it is very unlikely to be the case for all small molecules.
Additionally, these new molecules and syntheses would not replace current treatments
within the coming decades, meaning that the environmental legacy of current APIs will
remain an issue for many years to come.
Whilst the introduction and use of totally environmentally benign APIs is currently a long
way off, there are a number of defined measures society can take:
Look at the environmental footprint per treatment/dose;
New operating models/philosophy related to health are needed;
Sensible and targeted prescribing, proper use, take back schemes and effective
disposal will all help in reducing the burden of PIE;
Develop more potent medicines – design more active API with lower doses;
Maximise bioavailability of APIs;
Develop better formulation and delivery systems;
This resource has been created as part of the IMI funded CHEM21 project (Chemical Manufacturing Methods for the 21st Century Pharmaceutical Industries). CHEM21 has received
funding from the Innovative Medicines Initiative Joint Undertaking under grant agreement n°115360, resources of which are composed of financial contribution from the European
Union’s Seventh Framework Programme (FP7/2007-2013) and EFPIA companies’ in kind contribution.
The educational material is licensed (unless otherwise specified) under Creative Commons licenseCC BY-NC 4.0, which gives permission for it to be shared and adapted for noncommercial purposes as long as attribution is given. For full details please see our legal statements.
The views expressed in regards to education and training materials represent the aspiration of the CHEM21 consortium, although may not always be the view of each
individual organisation. Referencing of external sources does not imply formal endorsement by the CHEM21 consortium.

Targeted/personalised medicines – many that are prescribed stop working, or never
work efficiently – need for more genotyping of patients and disease;
Reduce/stop illegal off-label uses of APIs and stop discharges of APIs into the
environment;
Transparency in data on environmental impact of products - payers/patients can
choose.
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