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Wide ranging Environmental Impact 

17α-ethinylestradiol  (EE2) 
Contraceptive Pill 

Diclofenac (NSAID) 



Aging Demographic (UK) 

Demographic change predictions from the UK National Office of Statistics.  
Graphic prepared by Dr. Will Stahl-Timmins. 



Average Pharmaceutical Usage by Age 

Average 1998 prescription rates from 
Royal Commission on Environmental 

Pollution report on demographic 
change 



Demographic change and increases in usage 

Demographic change predictions from the UK National Office of Statistics. Pharmaceutical usage data for this figure 
was generously provided by Ruth Willis (Royal Commission on Environmental Pollution report on demographic 

change). Data analysis and figure preparation was kindly performed by Dr Will Stahl-Timmins. 



Climate change & 

Pharmaceutical 

Use 

Redshaw, et al., (2013).  
Potential changes in disease 
patterns and pharmaceutical use in 
response to climate change.  
J. Toxicol. Envi. Heal. B 16 285-320. 



Target Compounds: NSAIDs 
• Non-steroidal anti-inflammatory drugs  

• Mode of action: COX-1 & COX-2 inhibition 

• Heavily used (prescription & OTC): 
• Daily > 30 million people worldwide use prescribed NSAIDs (Singh, 2000) 

• England, 15.6 M prescriptions in 2011 (McGettigan & Henry, 2013) 

• > 90% of prescriptions for people aged 65+ (Lanas & Ferrandez, 2007) 

• Ibuprofen + diclofenac + naproxen = 45% world sales (Conaghan, 2012) 

• Prescribing / usage practices vary by region (McGettigan & Henry, 2013) 

• E.g. Mefenamic acid 

• 2.6% in England 2011 

• 34.7% in Philippines in 2011 

• Water framework directive (2013/39/EU ) 
• Diclofenac (100 ng/L) 

•  17-a-ethinylestradiol (EE2; 0.035 ng/L) 

• 17-b-estradiol (E2; 0.4 ng/L) 



Q1: Do NSAIDs effect the germination 

of lettuce and radish seeds? 
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Q2: Do NSAIDs effect the growth of the 

radish plants? 



Structures Summary 

Fenamic Acid Class 

Key features: 
• Benzoic acid group 
• Methyl phenyl (CH3 at C2 or C3) 
• + further C2 or C3 substitution (CH3 or Cl)  



Conclusions 

• Impacts of pharmaceuticals upon higher plants are specific:  
• Plant species  
• Compound specific 

Q: Should we re-evaluate the use of ‘model’ compounds in such 
studies? 

 
• Need to develop suitable standardised tests assessing chronic 

effects of pharmaceuticals upon plants. 
 
• Tests should combine both phytotoxicity and uptake 

measurements. 
 

• Implications for sustainability and food security need to be 
considered  
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