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Appendix - Additional Notes: Limitations 
A limitation of the roadmap is that it may be difficult to distinguish the motives behind the 
pharmaceutical companies being environmentally friendly as they have often found it to be a 
good business practice in terms of cost [1]. 
Despite most drugs failing to reach the market, the roadmap may be viewed for an existing 
drug such as Lipitor. Pfizer has explored options of relocating atorvastatin manufacturing to 
China [2]. Whilst Pfizer is committed to corporate social responsibility [3], China’s 
development has long been considered unsustainable and irresponsible [4]. The Chinese 
government has shut down several drug factories due to common improper waste disposal 
practices [5]. Many shut downs occurred prior to the Beijing Olympics – however due to 
government censorship, the full scale of industrial pollution may not be known. Thus the 
roadmap does not clearly distinguish whether or not the manufacturer holds true to their 
commitments of sustainable development.  
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Ethical Considerations 
- Terminate trials if data 
shows benefit < risk  
ie. Avoid repeat of Vioxx 
- Avoid coercion of patients 
involved in clinical trials 
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Sustainability Considerations [1] 

- High pressure hoses → ↓water use 
- Use of renewable energy sources 
- Efficient technology 
Environmental and Social 
Considerations 
- Protecting public health of 
surrounding residents 

ii. Waste 

Environmental and Sustainability 
Considerations 
- Recyclable packaging 
- Obtain materials that are recycled or from 
sustainable resources (ie excipients) 
- Proper disposal of samples for quality control 
testing 
- Consider packaging with minimal impact on 
environment when disposed of in landfill etc 
- Package reduction→↓final weight of product 
eg. reduce unnecessary packaging such as CMIs 
(Monoplus) 
- Print packaging using sustainable soy based 
inks 
- Print disposal directions for consumer 
 

Environmental Considerations [1] 
- Contain vapour gases/particulates to 
minimize release to environment 
- Obtain approval to release wastes 
appropriately  
 

i. Recycling 

Performance Indicators and Economical 
Considerations 
- Explore ways of maximizing efficiency of 
drug synthesis 
→ ↓waste, ↑use of materials 
- Outsourcing labour? 
- Achieving balance of being responsible to 
shareholders, environment, employees 
- Participation in environmental monitoring [1] 
 
 

Sustainability Considerations [1] 
- Reverse Osmosis or Ultrafiltration 
to recover lost active ingredients 
- Recover solvents by distillation 
for reuse 
 

Economical Considerations 
- Invest money for development 
of a blockbuster drug: avoid 
wasting funds ie. Not a next 
generation NSAID, statin or 
ACE inhibitor (most drugs fail 
due to adverse profile, poor 
pharmacokinetic characteristics 
etc) 
 

Economical, Ethical and Sustainability 
Considerations 
- Ban non-related items such as pens, 
kitchenware (represents overproduction of 
goods) and direct to consumer advertising  
eg. Commercials in the United States (saves $, 
despite many drugs breaking even) 
- Limit “marketing” to healthcare 
professionals: in the form of electronic journals 
- Drug representatives should have a 
recognized qualification 
 


