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Background



Pharmaceuticals in the environment
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▪ A topic of increasing concern 
▪ growing world population and improved  availability of pharmaceuticals 
▪ growing  consumption due to increased life expectancy especially in 

industrialised countries

▪ Environmental exposure of pharmaceuticals
▪  from various sources  (households, hospitals, agriculture, production sites) 
▪  main entry via wastewater (human pharmaceuticals) and manure    

(veterinary pharmaceuticals)

▪ Pharmaceuticals are biologically highly active substances, often not easily 
biodegradable (persistent) or permanently present due to continuous entry

✓ 131 pharmaceuticals were detected in German Surface 
Waters 
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Pharmaceuticals in the Environment
Adverse effects in non-target organisms

▪ Adverse effects have been studied in 
▪ a variety of environmental organisms
▪ in the laboratory, field studies and populations

▪ Adverse effects can be close to measured environmental
    concentrations (e.g. for hormones, anti-inflammatory drugs) 

▪ Adverse effects are specific for active substances:

Challenge for regulators and scientists: 
To understand and collect „Risks and Side-effects“ beyond authorization 

Adverse Effects

Antiparasiticides Aquatic invertebrates and dung insects

Antibiotics Terrestrial plants and algae/cyanophyceae 

Hormones Growth, development, reproduction in fish 



Environmental Risk Assessment (ERA)
as part of authorisation process
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Umweltbundesamt 

➢ UBA - Competent authority for ERA of human and veterinary 
pharmaceuticals and conditions that minimize environmental risk 

➢ Reviews the ERAs of pharmaceuticals with new and known active 
substances (e.g. generics) 

➢  ERA according to EMA guidelines, based on exposure, fate, effect 
data submitted by pharmaceutical industry

No ERA for  pharmaceuticals authorised before guidelines came into force

➢ In case of environmental risks, conditions such as risk mitigation 
measures can be imposed 

➢ For veterinary pharmaceuticals the marketing authorization may be 
refused due to significant environmental risk 

New substances of concern are identifie
d but ERA cannot prevent 

increasing

entry in the environment 
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Global Scale 



UBA Research Project 
„Global relevance of pharmaceuticals in the environment“
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▪ In 2012 the German Environment Agency (UBA) initiated a project to 
assess the state of knowledge on global occurence of 
pharmaceuticals in the environment

▪Assigned to IWW water centre and adelphi
▪Methods: comprehensive literature search and analysis, expert interviews 

Main tasks

▪Collect monitoring data for human and veterinary pharmaceuticals from all 
over the world
▪Compare data on regional consumption and production
▪Assess relevance of different emission pathways
▪Propose possible options for action 



Regional Data Analysis: 
Where have the pharmaceuticals been found? 
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Detection of 631 pharmaceuticals in 71 countries from all 5 UN regional groups
(at least one measured environmental concentration in one matrix > detection limit)

Grey areas= no data



WWTP effluent 
(treated)

WWTP inflow 
(untreated)

Tap/well/
drinking 
water

Ground-
water

Surface water
(River, stream, lake, 
sea, estuary)

Results MEC Database:
Where have pharmaceuticals been detected? 

Most MECs (47%) were 
reported for surface water 

Distribution of 123,761 MECs according to compartments 

Other 
compartments
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In each UN regional group, ≥ 38 different pharmaceuticals have been found in  
surface water / groundwater / drinking water / tap water
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Results Data Analyses: 
How many different pharmaceuticals have been detected in water?



Results Data Analyses:
 Have the same pharmaceuticals been found in the UN regional groups?

16 pharmaceuticals have been found in surface water / groundwater /drinking / 
tap water in each of the five UN regional groups 
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Results Data Analyses: 
Ecotoxicological effects at these concentrations? 
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PNEC

Average diclofenac concentration in surface waters

For certain pharmaceuticals it has been shown that they occur in concentrations 
above the effect value PNEC (Predicted No Effect Concentrations) in surface 
water. 



Results:
UBA Global database on Pharmaceuticals in the environment
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Updated version available on the UBA website in 2016:

 

www.umweltbundesamt.de/en/database-pharmaceuticals-in-the-environment-0

http://www.umweltbundesamt.de/
http://www.umweltbundesamt.de/


Conclusions of the project

▪ Pharmaceuticals occur in the environment wordwide  and not only in 
industrialised countries, detected in 71 countries from all 5 UN regional 
groups

▪ Increasing data availability in emerging and developing countries but still 
lower than in Western countries

▪ Several pharmaceuticals were found in all UN regions

▪ In many countries, certain pharmaceuticals prevail in surface waters at 
concentrations above their effect threshold, indicating possible adverse 
ecotoxicological effects in these locations

▪ Urban wastewater discharge is the dominant emission pathway while 
discharge from production, animal husbandry and aquaculture can be 
important regionally

▪ Available data on production/consumption not sufficient for regional 
analysis
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➢ EPPP adopted as emerging policy issue under SAICM in 
2015
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Options for action to minimize the entry of 
pharmaceuticals to the environment 

-
as part of authorisation



Risk mitigation measures during the authorization process
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.. Aim at minimising the quantity discharged into the environment to an 
acceptable level or eliminate it.. 

Risk mitigation measures  = Special requirements for the use of a medicinal 
product

➢   Human pharmaceuticals
      Clear disposal advice on the package leaflet
      Separate disposal for patches with hormonal active ingredients

➢   Veterinary pharmaceuticals 
       Frequency and time of administration
       Handling of treated animals and their excretions 

➢  Effective measures „at source“, but 
     Risk mitigation measures are up to now very limited 
     and control mechanisms do not exist 
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Options for action to minimize the entry of 
pharmaceuticals to the environment

- 
beyond authorisation 



Options for Action
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2011

2014

2015

2008

2012

▪ Research and Development
▪ Knowledge and Awareness Rising 
▪ Management of Emissions 

Handbook  Communication  Strategies for Sharpening Environmental 
Awareness in the Handling of Pharmaceutical Drugs

Measures to minimize the entry of human pharmaceuticals and their 
residues  into raw and drinking water

Human pharmaceuticals: Measures to reduce water pollution – A 
practical guide 

Pharmaceuticals in the environment – 
Avoidance, reduction and monitoring 

Measures to reduce micropollutant 
emissions to water 



1. Research and Development
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Aim:   Develop pharmaceuticals with „environmentally friendly“ 
characteristics,
     Reduce emissions of pharmaceuticals to the environment 

Stakeholders: research-based pharmaceutical industry, scientists  

Current status:
▪ Only single solutions/concepts available
▪  Conflict of goals: Effectiveness vs. Good biological degradability
▪ „Sustainable Pharmacy“ DBU (Federal Environment Foundation) funding 

priority; e.g. environmental friendly development processes, applications that 
reduce use of active ingredients

▪ Sustainable approach „at source“, hard to handle, lack of (financial) incentives 
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Aim:   Strengthening communication and information to support an 
environmentally friendly use of pharmaceuticals (including animal 
husbandry, disposal)

Stakeholders: Doctors, Veterinarians, Pharmacists, Patients, Farmers

Current status:
▪ Some communication strategies have been developed (ISOE, RisKWa)
▪ Regional concepts do exist  (such as „noPills“-Project)
▪ Lack of broad application and use?
▪ Measurable results on consumption and disposal behaviour not yet available

▪ High potential, emissions to the environment can be minimized with relatively 
low input

2. Knowledge and Awareness Rising



Survey on disposal of expired or unwanted pharmaceuticals 
shows:
Knowledge of patients is very limited
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▪ 50% of consumers do not know, that pharmaceuticals might enter the environment 
▪ Only 15% of consumers dispose pharmaceuticals in residual waste
▪ 47% of consumers dipose liquid pharmaceuticals via sinks or toilet 

Quelle: ISOE, 2014 (Survey within 
TransRisk)



UBA Projects with Healthcare Professionals
Healthcare professionals can effectively contribute due to their key role in the 

medication use process; awareness- rising preferable in education

Project: The key role of doctors and pharmacists  for an environmentally  

   friendly use of pharmaceuticals

➢ How can environmental aspects be incorporated into education of doctors/ 

pharmacists?

➢ Development of  an information platform, E-learning tools and materials for   

education and training

Cooperation with healthcare professionals welcome!
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3. Management of emissions
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Aim:   Optimizing waste water treatment/ water treatment
 
Stakeholders: Water management boards, Water institutes

Current status:
▪ Intensified research during last years on efficiency of 
       potential techniques 
▪ Different methods are needed due to specific 
       characteristics of active ingredients  
▪ 100% eliminination is impossible 
▪ 4th treatment stage under discussion for Germany 

at hot spots of entry 
(03/2015 UBA-Positionpaper)

▪ High financial input needed, 
      measures do not replace potential measures at source
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Monitoring

Risk Mitigation

Waste water treatment
Environmental 
Standards within 
Production 

Environmental 
Risk Assessment

Sustainable Pharmacy e.g. innovative active 
substances, applications, therapeutic concepts 

For human and veterinary 
pharmaceuticals   

Risk Communication 

Health Management

Disposal

Measures during 
the whole 

life-cycle are 
needed!

 

Strategy to minimize entry of pharmaceuticals into the 
environment
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