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The WHO perspective

Sustainability of pharmaceuticals: global view

Millennium Development Goals (MDGs)

MDG 1: child underweight

MDG 4: child health

MDG 4: immunization

MDG 5: maternal and reproductive health

MDG 6: HIV/AIDS

MDG 6: malaria

MDG 6: neglected tropical diseases
Medical Product Alert No. 4/2015:
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MDG 6: neglected tropical diseases

MDG 6: tuberculosis

MDG 7: water and sanitation

MDG 8: essential medicines

Medical Product Alert No. 4/2015:

Adverse reactions caused by 

Falsified Diazepam in Central Africa

Antimicrobial resistence

Availability of pharmaceuticals is one (minor) 

problem!



The european commission perspective

Sustainability of pharmaceuticals: european commission view 
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European medicines agency (EMA) is 

responsible for authorization of human, 

veterinary and herbal medicines
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1995 2005 2013

Dubbling of the total expenditure on 

health per capita at average exchange 

rate (US$)

The health sector is (too) 

expensive, pharmaceuticals are 

safe!



The environmental perspective

Sustainability of pharmaceuticals: environmental view

More than 600 active pharmaceutical ingredients or metabolites and 

transformation products have been detected in:

• sewage effluent, 

• surfaces waters, 

• groundwater, 
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• soil, 

• manure, 

• biota and even 

• drinking water 

in 71 countries.

Global occurrence of pharmaceuticals in many 

compartments of the environment!

Result of a research project of the Federal environment agency



Intrinsic (adverse) properties of active pharmcaceutical ingredients

Sustainability of pharmaceuticals: environmental view
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Does the current consumption of veterinary products induce antibiotic 
resistence?

Sustainability of pharmaceuticals: environmental view

tetracycline (172 t)

doxycycline (157 t)

tylosin (120 t)

colistin (125 t)

neomycin (22 t)

spectinomycin (11 t)

trimethoprim (24 t)
lincomycin (17 t)

tiamulin (15 t) antibiotics 1 t - 10 t 

(n=18)
antibiotics < 1 t 

(n=31)

tetracyclines

penicillines

sulfonamides

macrolides

polypeptides

aminoglycosides
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chlortetracycline 

(110 t)

oxytetracycline

(15 t)

amoxicillin (414 t)

benzylpenicillin (42 t)

ampicillin (10 t)

sulfadiazine (104 t)

sulfadimidin/

sulfamethazine (24 t)

tylosin (120 t)

Antibiotics for veterinary use consumed in 

Germany (Bundesamt für Verbraucherschutz 

und Lebensmittelsicherheit, 2013)

Antibiotics for veterinary use 

are approved active 

pharmaceutical ingredients!



Agency‘s work: Environmental risk assessment (e.g. human pharmaceuticals)

Phase II Tier A

Phase I

Calculation of the „predicted
environmental concentration“ (PEC) 

PBT Screening:

Determination of the logKow

Sustainability of pharmaceuticals: environmental agency's view
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Phase II Tier B

Terrestrial tests, bioaccumulation test

ecotoxicological studies with
transformation products

PEC-Refinement

Phase II Tier A

Environmental fate:

Adsorption/desorption, ready
biodegradability, water-sediment study

Ecotoxicity:

Toxicity tests on fish, daphnids and algae, 
Activated sludge: respiration inhibition



The most widely used human pharmaceuticals are „old“* substances

Sustainability of pharmaceuticals: environmental agency's view

Active

pharmaceutical

ingredient

Medical uses Consumption [t/a#]

Metformin Type 2 diabetes 1660 (2013), + 179 % (2002-2013)

Ibuprofen Pain, fever, inflammation 1080 (2013), + 198 % (2002-2013)

Valsartane High blood pressure, 103 (2013), +557 % (2002-2013)
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Valsartane High blood pressure, 

congestive heart failure

103 (2013), +557 % (2002-2013)

Amoxicillin Infections 148 (2013), + 42 % (2002-2013)

Iomeprol Contrast media 243 (2013), + 144 % (2002-2013)

Gabapentin Epileptic seizures, 

neuropathic pain, off-label

use: anxiety disorder, bipolar 

disorder

87 (2013), + 321 % (2002-2013)

* market entry before 2006  #sales data for Germany, IMS Health, 2002-2013



Deficiencies

• Consumption of approved pharmaceuticals

• Authorization only for new active pharmaceutical ingredients

• Environmental risk assessment not part of benefit-risk assessment of 

human pharmaceuticals

• Environmental risk assessment is of lesser importance in the benefit-risk 
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• Environmental risk assessment is of lesser importance in the benefit-risk 

assessment of veterinary pharmaceuticals 
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Change to sustainable consumption is important

• Powerful authorization process including environmental aspects:

− Authorization for all active pharmaceutical ingredients

− Monograph-system for active pharmaceutical ingredients

− Environmental risk assessment part of risk-benefit analysis of pharmaceuticals

• Information about environmental risks caused by pharmaceuticals

Sustainability of pharmaceuticals: environmental agency‘s view
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• Information about environmental risks caused by pharmaceuticals

• Debate on increasing use of pharmaceuticals in industrialized countries

• Sustainable lifestyle in industrialized countries



Thank you!

Prof. Dr.-Ing. Adolf Eisenträger

2015 Sustainable chemistry conference 2015 - session 6

Prof. Dr.-Ing. Adolf Eisenträger

adolf.eisentraeger@uba.de

www.umweltbundesamt.de


