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Pharmaceuticals and environment: lots of attention!
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Introduction

Why research on pharmaceuticals necessary?

 Not a priority compound in WFD! Still no environmental threshold 

values…

 Large diversity pharmaceuticals:
active compounds          formulations                metabolites

 Human 850 12.000 ?

 Veterinary             200 2.500             ?

 Designed for pharmacological effect at very low concentrations

 Diffuse perceptions on environmental risks

 Occurrence in surface water, groundwater and drinking water 
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Many types of human pharmaceuticals:
 Anti-depressives 

 ß-blockers 

 Anti-epileptics

 Analgetics 

 Antibiotics

 X-ray contrast compounds

 Hormones

 Cholesterol reducing compounds

 …

Information necessary about:
intake in The Netherlands, occurrence in aquatic environment, ecotoxicity, 

measures for reduction emission, identification discharge routes, bioavailability

Introduction
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 Wat is main emissionroute human pharmaceuticals?

 Effluents from wastewater treatment plants (WTP’s)

 Why a problem?

 Possible negative effects on aquatic community (e.g. 
endocrine disruption)

 Contamination of drinking water for human consumption

 What should be done?

 Identification emission hot-spots!

Introduction
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 Ministry of Housing, Spacial Planning and the Environment 
(VROM):

2006: “research needs to be performed on how to implement 
cost-effective measures for emission reduction for 
hospitals and care institutions”

Introduction
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Verg(h)ulde pillen project (2005-2009): HOSPITALS

 Description research: Literature study 

and chemical monitoring of emissions 

from hospitals (and households)

 Aim: Characterize emissions from 

hospitals in order to make 

recommendations on cost-effective 

measures for discharge reductions

 Funding: STOWA (Foundation for 

Applied Water Research)
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Main conclusions

 Bulk emission from hospitals are 50-70 compounds

 X-ray contrast compounds (>50%) and antibiotics most 

relevant pharmaceuticals discharged by hospitals

 Comparison with estimated discharge househoulds

Locationspecific! 

 Prescriptions: 17-55% from hospital

 Chemical measurements: 19-44% from hospital

 What is the emission of pharmaceuticals from the 

remaining care institutions?
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ZORG project (2009): CARE INSTITUTIONS

 Aim:

 Collect data on nature and extent of pharmaceutical 

emissions from care institutions

 Gather information for discussions on cost-effective 

measures for emission reduction 

 Set-up

 A. Literature study

 B. Chemical and effect measurements wastewater

 Funding: STOWA (Foundation for Applied Water 

Research) and participation of 7 different waterboards
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 A Literature study

 Description types of care institutions

 Numbers of locations, beds and patients

 Use and intake pharmaceuticals

 Ecotoxicological effects

 Selection criteria for monitoring sites 

wastewater

 Development pharmaceutical trends
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 Identified care institutions:

 Home for the elderly

 Nursery homes

 Physical disabled

 Mental disabled

 Sensory disabled

 Severely mental disabled (GGZ)

 Care institutions for addictions
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Hospitals and nursing/elderly homes

in The Netherlands
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Mental and physical disabled in The Netherlands
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Number of locations and (average) beds

per type of care institution
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How do people live?
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Intake pharmaceuticals by age
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Demographic trends >65 jaar
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Results inventory intake pharmaceuticals 

from care institutions

 Estimation of:

 Load per institution

 Load per person per 

institution

 Load with incorporation 

excretion factors

 Load with incorporation 

environmental risk-index: 

Defined Daily Dosis

Prescriptions
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Name of institution Location Type of institution # Residents Format data Time span

1 Zorggroep Reinalda Haarlem Home for the elderly / nursery home 155 Prescription 7 days

2 De Schoel Sleen Home for the elderly 27 Intake 1 day

3 De Lisse Asten Home for the elderly 62 Prescription 12 months

4 Ambachtshuys Meppel Mental disabled 5 Intake 1 day

5 Zorgboerderij Anderen Anderen Mental disabled 10 Intake 1 day

6 Robert Coppes Stichting Vught Sensory disabled 7 Intake 1 day

7 Bartimeus Zeist Sensory / mental / physical disabled 338 Prescription 6 months

8 Esdégé-reigersdaal Heerhugowaard Mental / physical disabled 360 Prescription 1 month

10 Ziekenhuis Gelderse Vallei Wolfheze Severely mental disabled (GGZ) 524 Sales 12 months

Prescription 14 daysHet Dorp9 Arnhem Physical disabled 675

Approached care institutions: 10
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Establisment database excretion factors

for 367 compounds
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Total load in gram per year

with and without excretion (*)
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Total load in gram per person per year with 

and without excretion (*)
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Total load per year with and without 

excretion (*) as percentage (%)
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Environmental risk-index: load / DDD
with and without excretion (*)
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Sample locations: participation 7 different waterboards

Care institution Households

Surface water

WWTP

 De Dommel

 Aa en Maas

 Zeeuwse Eilanden

 Vallei & Eem

 Hunze en Aas

 Rivierenland

 Roer en Overmaasx
x

x

x

http://www.aquafin.be/content/UserFiles/Image/RWZI/small/0195.jpg
http://www.3pnetwerkpartners.nl/images/galerij/Projecten/p11.gif
http://images.google.nl/imgres?imgurl=http://www.spmbv.nl/spm-image/woonwijk.jpg&imgrefurl=http://www.spmbv.nl/projectproces.html&usg=__rDo6_K9HTJAAk0Pn7ZiQZoLP_j4=&h=215&w=240&sz=16&hl=nl&start=12&um=1&tbnid=37aaoyirZYMJPM:&tbnh=99&tbnw=110&prev=/images%3Fq%3Dwoonwijk%26hl%3Dnl%26lr%3Dlang_nl%26sa%3DG%26um%3D1
http://natuurlogboek.web-log.nl/photos/uncategorized/040108sloot.jpg
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Questions

?


