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Background 
Within its Biennial Plan of Action 2016-2018, CCB has formulated the following objectives with regards to 
pharmaceutical pollution in the Baltic Sea Region: 

• Raise awareness on environmental impact of pharmaceuticals, extension of unused medicines’ collection 
systems and inclusion of core pharmaceuticals on HELCOM List of priority hazardous substances  

• Address consumer behaviour related sources of contamination by pharmaceuticals including development of 
measures, to prevent pharmaceuticals from reaching the Baltic Sea  

These objectives will be achieved through the following actions: 

a. Compilation of national information on take-back/collection and disposal systems for pharmacies, management of 
hospital pharmaceutical waste (2016), comprising of: 
- online/electronic survey to be prepared by CCB Secretariat and distributed to MOs for response;  
- analysis and compilation of a status-quo report addressing existing gaps.  

b. Exchange of national experiences and practices on pharmaceutical waste streams management among MOs (2016-
2017), comprising of  
- series of webinars/e-meetings will be arranged for MOs by the Secretariat in order to discuss the outcomes of 

the status-quo report compilation, provide training on solving pharmaceutical pollution problem (end-of-pipe 
and source reduction), developing coordinated awareness raising 

c. Awareness-raising campaign on pharmaceutical problem in the Baltic Sea to address general public, healthcare 
institutions and other stakeholders (2017), based on and comprising of: 
- Status-quo report identifying gaps in pharmaceutical waste streams management, needs for targeted outreach 

products (type of material, targeted audience, etc.) and potential pilot activities (e.g. pharmacy chains and 
healthcare institutions to be involved/committed); 

- Printed and electronic materials (folder) to be produced and translated into national languages of participating 
MOs based on already available ones, e.g. Pills/No-Pills project, Swedish EPA;  

- Information campaign for the public, selected healthcare institutions and pharmacy chains (awareness-raising 
material for pharmacies and consumers, including take-back paper bags for consumers, and simplified survey 
on general consumers’ attitude to pharmaceutical pollution). 

d. Development of proposals/recommendation for policy response at national, regional/Baltic and European level 
(2017), based on findings in the status-quo report and awareness-raising campaign 
- presenting proposals along with other project materials for consideration of the HELCOM PRESSURE, e.g. 

proposal for amendment of the HELCOM List of priority hazardous substances and HELCOM recommendation 
on sustainable handling of pharmaceuticals; 

- communicating project outcomes at other relevant fora e.g. EUSBSR PA Hazards, etc 
The attached Draft CCB Report on Pharmaceutical Pollution in the Baltic Sea Region represents the type of material to 
be collected. Finalization of the report will be accomplished within 2017. 

Action requested 

The Meeting is invited to take note of the Draft CCB Report on Pharmaceutical Pollution in the Baltic Sea Region. 

http://www.pills-project.eu/
http://www.no-pills.eu/
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Executive Summary 
Hundreds of different active pharmaceutical compounds are being discovered in waterways around the world. 
Concern is increasing about the harm these might be doing to human health and the environment.  

The pharmaceuticals are released into the environment during production process with the wastewaters of the 
pharmaceutical companies, with municipal wastewaters, where they get as a result of natural excretas by 
humans, and in cases of improperly handled pharmaceuticals waste (washing it into the sewage or discarding 
dangerous drugs into the household waste). European citizens do not know how to dispose of unwanted 
medicines safely, their common disposal practices being toilet, sink and household rubbish. 

Pharmaceuticals also enter the environment in process of agricultural and aquacultural veterinary practices. 
Medicinal products can directly enter the environment through feed surplus, notably in the case of aquaculture. 

Now we have a large number of studies about presence pharmaceuticals in all components of the environment, 
but the contribution of each source is not evaluated sufficiently. 

 
Figure 1. Routes of a medicinal products in the Environment (Berkner S., Konradi S., Schönfeld J. Antibiotic resistance and the 
environment—there and back again, Science & Society series on Science and Drugs, DOI 10.15252/embr.201438978 | Published online 
12.06.2014, EMBO reports (2014) 15, 740-744) 

Pharmaceuticals leaving sewerage treatment plants can end up in water for agricultural and landscape re‐use 
and potentially in recycled drinking water for human and animal consumption. Pharmaceuticals may also be 
retained as active compounds in the sludge phase with entry points into soil, groundwater and drinking water. 
The disposal of pharmaceutical waste, either by incineration or into landfill, or disposal down sinks or toilets 
that ends up in the sewerage system, creates entry points into ground water that may potentially enter drinking 
water. Through entry into drinking water there is the potential for pharmaceuticals to affect both the health of 
aquatic organisms and the health of humans. 

Many researches show that the consumption phase is considered to be the biggest contributor to the emissions 
of medicinal products into the environment. Between 30 and 90% of the orally administered dose is generally 
excreted as active substance in the urine of animals and humans. However, the nature and amount of medicinal 

http://embor.embopress.org/content/15/7/740
http://embor.embopress.org/content/15/7/740
http://embor.embopress.org/content/15/7/740
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residues mainly depend on the volumes and nature of the administered substances, their modes of 
administration, and metabolisation rates. Only nine out of 118 assessed pharmaceuticals were efficiently (> 95%) 
removed from wastewater during the treatment process and nearly half of the compounds were removed by 
<50%1. Concerning veterinary medicines, the importance of individual routes into the environment for different 
types of veterinary medicines will vary according to the type of treatment and livestock category.2 

With an expected increase in medicine consumption due to a higher demand from ageing populations and a 
general growing dependence on pharmaceutical drugs, pharmaceuticals are a priority area from an 
environmental health perspective. 

Аntimicrobial resistance is the first problem that caused public outcry. The first directive regulating the use of 
antibiotics in veterinary medicine was approved in 2006. The more antimicrobial agents are used, the less 
effective they become, as bacteria and other microorganisms develop ways to counteract antimicrobials and 
become resistant. When standard treatments stop working, infections become harder or impossible to control, 
increasing the risk of the infection spreading to others. Illnesses and hospital stays can be prolonged, and the 
risk of death increased. Each year, antimicrobial-resistant infections lead to 25,000 deaths in the European 
Union, costing at least €1.5 billion per year in increased healthcare costs and loss of productivity.3 

In order to prevent transfer of pharmaceuticals waste into the environment the EU adopted Directive 
2004/27/EC (relating to medicinal products for human use). This Directive introduces an obligation for Member 
States to implement appropriate collection schemes for unused pharmaceutical products. However, it does not 
provide any guidelines on implementation of schemes and a number of studies have pointed to significant 
differences between the Member States. 

One of the major issues is the existence of unused medicines. A survey carried out by HCWH Europe in the capital 
cities of six European countries has shown that the main reason for having unused medicines at home was lack 
of adherence to the prescribed treatment, followed by storing for future use and reaching the expiry date.4  

Better prescribing practices and an improved communication between doctors and patients can contribute to a 
reduction in the amount of unused medicines. Doctors control the duration and dosage of individual 
prescriptions, and are well positioned to help reduce the risk for accumulation of unused pharmaceuticals that 
become waste and can end up in the environment. 

Educational and informational campaigns can have a big impact in educating the general public on how to 
dispose of unused medicines and on the risks of pharmaceuticals transfer into the environment. Lack of 
information on how to proceed is one of the main reasons why people don`t use the collection schemes. 
Obviously, effective educational campaigns must go hand in hand with the (well-functioning) collection schemes. 

Currently the problem is at the stage of identification and understanding by the researchers. In order to define 
possible solutions and choose the correct strategy it is necessary to study all the information available in the 
BSR countries. 

  

                                                           

1 Draft Status report on pharmaceuticals in the Baltic Sea region 

2 See more on Review of Veterinary Medicines in the Environment. Table 4-1 “Significance of emissions from a range of treatment types, in terms of 
potential to enter the environment”. https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/290328/sp6-012-8-tr-e-e.pdf 

3 European Centre for Disease Prevention and Control/European Medicines Agency (2009). 

4 Unused Pharmaceuticals Where Do They End Up? A Snapshot of European Collection Schemes https://noharm-
europe.org/sites/default/files/documents-files/2616/Pharm%20Report_WEB.pdf 

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/290328/sp6-012-8-tr-e-e.pdf
https://noharm-europe.org/sites/default/files/documents-files/2616/Pharm%20Report_WEB.pdf
https://noharm-europe.org/sites/default/files/documents-files/2616/Pharm%20Report_WEB.pdf
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Introduction 
Classification of pharmaceuticals 

The pharmaceuticals are classified both in terms of their inherent capacity to affect the environment 
(environmental hazard), and as regarding the environmental risk posed by the pharmaceutical substances when 
used to their current extent. The environmental hazard assessment was initiated in 2003 by Environmental 
Department of the Stockholm County Council. During 2005, the classification was extended to also cover an 
environmental risk assessment carried out by The Swedish Association of the Pharmaceutical Industry.5 This 
project started with the rationale that if health care staff and patients were informed about the negative 
environmental impacts of various medicines, they would be able to select the medicine likely to have the least 
environmental impact from those available for their respective needs. 

The classification system is used in considering the environmental impact of the pharmaceuticals on the so called 
Wise List, a list of recommended pharmaceuticals for common diseases in Stockholm County Council, issued by 
the Drug and Therapeutics Committee. 

Pharmaceutical substances are assessed with respect to environmental hazard and environmental risk. 
Environmental hazard expresses the inherent, environmentally damaging characteristics of the substance as 
ability to resist degradation in the aquatic environment (persistence), ability for accumulation in adipose tissue 
of aquatic organisms (bioaccumulation), and the potential to poison aquatic organisms (toxicity). The Stockholm 
County Council performs the environmental hazard assessment, which is primarily based on data from the 
pharmaceutical industry. 

If no data at all are available for one of the three characteristics persistence, bioaccumulation or toxicity, the 
missing characteristic is classified as follows with reference to the precautionary principle. 

For example, ethinylestradiol is characterized by a high level toxic risk to the aquatic environment. Almost all 
antibiotics have high level of persistence and toxicity. 

For new pharmaceuticals research is conducted to define the impact on the environment. Electronic databases 
of the registered pharmaceuticals (including the above characteristics) are maintained in Sweden6, Finland7. 

Monitoring data: where are they found in the highest concentrations? 
Pharmaceuticals in the environment are a global problem affecting all regions. To date, EU member states are 
not obliged to monitor pharmaceutical residues in bodies of water. However, in total 631 different 
pharmaceuticals (or their transformation products) were detected in the environment of 71 countries 
worldwide. According to data from Germany’s Federal Environmental Agency, more than 150 different active 
pharmaceutical ingredients alone have been detected in surface waters, sediments, ground water, and soil. The 
UBA database8 is free to access and can be used by many different stakeholders with an interest in the topic of 
pharmaceuticals in the environment. It allows users to search for data pertaining to their particular region or 
the pharmaceutical substance of interest to them. 

Results show that urban wastewater seems to be the dominant emission pathway for pharmaceuticals globally, 
whereas emissions from industrial production, hospitals, agriculture, and aquaculture are important locally. 
“Hotspots” – specific regions of entry for pharmaceuticals in the environment, are a bigger problem. These 
hotspots are often located in regions with high emissions from industrial production, hospitals, agriculture, and 
aquaculture. 

 

By results of sewage hospital researches in Germany diclofenac`s median concentration – 3845 ng/l, max – 9724 
ng/l. Diclofenac`s median concentration in Sweden from 210 to 1400 ng/l. This is twice the analogous results of 
sewage urban research (110-700 ng/l). 

                                                           

5 http://www.janusinfo.se/Beslutsstod/Environment-and-Pharmaceuticals 
6 www.fass.se 
7 www.fimea.fi 

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

http://www.janusinfo.se/Beslutsstod/Environment-and-Pharmaceuticals
http://www.fass.se/
http://www.fimea.fi/
https://www.umweltbundesamt.de/en/database-pharmaceuticals-in-the-environment-0
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Active pharmaceutical ingredients are present in the environment at concentrations range from ng/l level to 
more than several µg/L. The environmental concentrations of medicinal products depend on the geographical 
location, season, local administration practices, and specific environmental factors. In the Netherlands for 
example, the environmental load of Diclofenac and Ibuprofen has been found to be 10 times higher in winter 
than in summer (RIWA, 2010). 

 
Figure 2. Highest diclofenac concentration in surface waters Baltic Sea Region countries (REF) 

 

 

 
Figure 3. Highest 17-alpha-Ethinylestradiol concentration in surface waters Baltic Sea Region countries. 
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Figure 4. Highest ibuprofen concentration in surface waters Baltic Sea Region countries. 

 

According to the data collected on concentrations of pharmaceuticals in the Baltic Sea environment, the most 
frequently detected substances belong to the therapeutic groups of cardiovascular and central nervous system 
agents, anti-inflammatory and analgesics and a metabolic agent.  

In biota, the largest number of pharmaceuticals and the highest concentrations were found in blue mussels. 

Studies of migration and transformation of medicines are still being carried out. The objects of research are 
waters of MWWTP, sludge, river and sea water, biota 9 . Transformation does not mean that always a 
detoxification occurs. We have examples that transformation products can have appreciable (eco)-toxicological 
effects. 

Timeline: development of the European legislation on pharmaceuticals 

Directive 91/412/EEC laying down the principles and guidelines of good manufacturing practice for veterinary 
medicinal products – This was a very positive step for veterinary medicine as it meant that, for the first time, 
guidelines were introduced for the manufacture of veterinary medicine. 

Directive 2001/83/EC on the Community code relating to medicinal products for human use - This directive 
stated that: before being placed on the European market, pharmaceuticals have to undergo an authorization 
process. The application must contain “an indication of any potential risks presented by the medicinal product 
for the environment”, and “specific arrangements to limit it [the environmental impact] shall be envisaged.” 
This directive meant that applications for the authorization process must include risks to the environment, 
forcing manufacturers to consider these. 

Directive 2003/94/EC laying down the principles and guidelines of good manufacturing practice in respect of 
medicinal products for human use and investigational medicinal products for human use. 

Directive 2004/27/EC (relating to medicinal products for human use) introduces the obligation of Member States 
to have “specific precautions relating to the disposal of unused medicinal products” as well as the obligation to 
implement appropriate collection systems (Article 127). It also states that the environmental impact of 
pharmaceuticals, as presented in the environmental risk assessment (ERA), “should not constitute a criterion for 
refusal of a marketing authorisation”. 

The Waste Framework Directive (Directive 2008/98/EC) establishes the basic principles and provisions on re-
use, recycling, recovery and disposal of waste to avoid dangers to human health and harm to the environment. 

                                                           

9 Environmental Engineering Research 2016. Occurrence and removals of micropollutants in water environment. Moon-Kyung Kim1,2, Kyung-Duk Zoh. 
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The Directive clarifies that collection schemes for medicines from household waste are not to be subject to 
registration, as the schemes present a low risk and contribute to the separate collection of waste. 

2010/84/EU and Regulation (EU) No 1235/2010. The legislation on drug safety, or pharmacovigilance, 
acknowledging that the pollution of waters and soils with pharmaceutical residues is an emerging environmental 
problem. 

Directive 2013/39/ EU The new Priority Substances Directive calls on the Commission to come up with a strategic 
approach to the pollution of water by pharmaceutical substances and in particular to propose measures to be 
taken at EU and/or Member State level to address the potential environmental impacts of pharmaceutical 
residues. The EU directive 2013/39/EU considers the contamination of water with pharmaceutical residues as 
an emerging environmental concern (European Commission 2013). 

The World Health Assembly endorse a global action plan to tackle antimicrobial resistance - including antibiotic 
resistance, the most urgent drug resistance trend (2013). 

Diclofenac, 17-beta-estradiol (E2), 17-alpha-ethinylestradiol (EE2) and estrone (E1), a breakdown product of E2, 
and three macrolide antibiotics erythromycin, clarithromycin and azithromycin are included on the first ‘watch 
list’ under the EU directive 2013/39/EU, with the aim to gather monitoring data on aquatic environment from 
EU Member States for the purpose of facilitating the determination of appropriate measures to address the risk 
posed by these substances (European Commission 2015). 

The 4th session of the Strategic Approach to International Chemicals Management process (ICCM4) marked the 
first step towards the development a strategic approach for the management of pharmaceuticals globally and, 
therefore, facilitating the achievement of the Johannesburg Declaration goals (2015). So far, no action has been 
taken10.  

 

Specific legal requirements in the Baltic countries 

Collection and disposal of household pharmaceutical waste could represent an important measure to protect 
the environment, while also protecting human health from unintended exposure and inappropriate use. An 
effective collection scheme for human medicines would divert unused pharmaceuticals from waste streams, 
leaving only the pharmaceutical residues (unaltered or as metabolites) that pass through the body to 
contaminate the sewage systems. 

The Waste Framework Directive (Directive 2008/98/EC) establishes the basic principles and provisions on re-
use, recycling, recovery and disposal of waste to avoid dangers to human health and harm to the environment. 
Further to that, Directive 2004/27/EC (relating to medicinal products for human use) introduces the obligation 
of Member States to have “specific precautions relating to the disposal of unused medicinal products” as well 
as the obligation to implement appropriate collection systems (Article 127). However, several surveys have 
noted that the implementation of these systems and their efficiency varies widely across Member States. 

For example, in the Netherlands, where collection schemes have been implemented for several years, a study 
from 2013 found that almost 70% of the respondents returned their unused medicines to the pharmacy or a 
hazardous waste collection point, 11% threw them in the bin and 2% flushed them down the toilet. A survey in 
Latvia found that 41% of the respondents discarded unused medicines in the rubbish, while 12% flushed them 
down the toilet and only 6% returned them to pharmacies or hazardous waste collection sites11. In many 
Member States, citizens seem to be uninformed about what they should do with expired or unused medicines 
and are not aware that they can take unused medicines to collection facilities. 

  

                                                           

10 www.safepharma. 

11 http://www.pharmawaste.lv 

http://www.pharmawaste.lv/
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Table 1. Overview of implemented collection schemes for unused pharmaceuticals in BSR country. Information is provided on how the 
systems are organised (“Level of Organisation”); on the geographical level of coverage within the country (“Coverage”); on who finances 
the system (“Financial Support”); and on the types of locations where unused pharmaceuticals can be returned (“Collection Sites”).  

Countries Level of Organization* Coverage Financial support  Collection sites 

Denmark Local  National  Local Government  Pharmacies 

Sweden National  National  National 
Government 

Pharmacies 

Finland Local  National  Local Government  Pharmacies 

Estonia Pharmacies National Pharmacies Pharmacies 

Latvia Pharmacies National Pharmacies Pharmacies, Household 
Waste Disposal Sites 

Lithuania Pharmacies National Pharmacies, Local 
Government 

Pharmacies 

Poland Pharmacies National Local Government, 
Pharmacies 

Pharmacies, Household 
Waste Disposal Sites 

Germany Local and Pharmacies  Only certain areas Local Government Pharmacies 

Russia None (except for Saint Petersburg region) 

Belarus None 

Ukraine None 

* Local - each municipality determines its own requirements. National – uniform requirements, it is possible to bring  
old medicines not only to the pharmacy, but also to special points of reception of waste. 

 

In Russia (Baltic region) the collection system is organized in Saint Petersburg region only. The EcoMobile system 
operates for the collection of hazardous waste. It includes over 2000 parking places of EcoMobile and 8 Waste 
Disposal Sites. The collection is organized in pilot mode and gets funded from the municipal budget. In Belarus 
a local initiative on pharmaceuticals waste collection exists in one of the cities. It is supported by the local 
administration. 

In those countries with established collection systems, despite the coverage of the systems being nationwide in 
the majority of the countries, the implementation can be at national, regional, local or pharmacy level and the 
costs of the system are borne by a variety of different stakeholders. In most countries pharmacies are the main 
points of collection. 

The amounts of waste varied widely, not only because of different consumer behavior (buying and disposal), 
but mainly because of the different parameters used to calculate these values for each pharmaceutical waste 
collection scheme. Definition of household pharmaceutical waste is varies in each country. 

From the consumer/patient point of view it would make sense for pharmaceutical products to be disposed of in 
standard locations, publicly accessible and supervised, such as pharmacies. This would also be easier to 
communicate. Collection in a pharmacy guarantees that no one could tamper with the medicines and that 
children and animals could not accidentally ingest them. Furthermore, pharmacies are an easy access point for 
most patients. Pharmacists can provide information and ensure that the collected waste meets the system’s 
criteria. Despite the common use of external containers for pharmaceuticals in Italy, pharmacists in Rome 
complain that the street containers are often mistaken for normal rubbish bins. Ideally, consumers would 
receive information about how to safely dispose of unused pharmaceuticals at the point of purchase, including 
not only pharmacies but also other authorized selling points. 

The responsibility for the collection scheme should, however, not be left exclusively in the hands of pharmacies. 
In countries where this happens, the systems are less efficient as pharmacists and pharmacies do not feel 
compelled to offer a free service to customers, since the service engages them in further costs. This was the case 
in Lithuania, where the costs of the system for collecting medicines were carried exclusively by pharmacies, 
although, according to the law, part of the cost of raising funds should be supported by the government. In 
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practice, some pharmacists refuse to collect unused medicines, despite their legal obligation to do so. Similar 
situations have been reported in Estonia.  

The Waste Framework Directive establishes that Member States can take legislative or nonlegislative action to 
extend producer responsibility, including “an acceptance of returned products and of the waste that remains 
after these products have been used, as well as the subsequent management of the waste and financial 
responsibility for such activities”. 

There is a common understanding that pharmaceutical waste needs special care. In fact, objective 12 of the 
Commission Communication on Safe, Innovative and Accessible Medicines (2008) states that: Measures to 
reduce the potentially harmful impacts of pharmaceuticals on the European environment and public health 
should be proposed. 

The hazardous nature of many pharmaceutical wastes is not defined in legislative texts. Nevertheless, most 
countries have defined unused and expired pharmaceuticals as “dangerous”, “harmful”, “hazardous”, “special 
waste” or “problematic waste” in recognition of their special status. 

In addition, the WFD details that the costs of waste management are to be borne partly or wholly by the 
producer of the product from which the waste came and that the distributors of such product may share these 
costs. The polluter pays principle should be implemented with respect to pharmaceutical waste, and the costs 
associated with the collection schemes and awareness campaigns should be borne by the pharmaceutical 
industry and its distributors. 
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1. Hot spots of releases of pharmaceuticals into the environment: 

pharmaceutical production and hospital sector 
In the course of production pharmaceuticals are released into the environment with wastewater from product 
rinsing, production equipment and facilities cleansing etc. One of the main objectives is to achieve zero discharge 
from the manufacturing plants. 

Although the contribution of manufacturing facilities to emissions of medicinal products and/or their residues 
is generally considered as negligible in the EU, there is no comprehensive information about pharmaceutical 
production facilities and their potential emission of pharmaceutical substances in the region. Information on 
pharmaceutical production in other countries in the region would be useful for mapping potential hot spots for 
releases of pharmaceuticals. Note that most production wastewater gets into the municipal sewage system 
(Belarus), thus increasing the volume of the API discharged by the municipal WWTPs. 

Nowadays API concentration in wastewater is neither regulated nor monitored. For example, the monitored 
pharmaceutical production wastewater parameters for Belarus include biological oxygen demand (BOD), 
chemical oxygen demand (COD), total suspended solids, ammonia and ammonium ions, phosphates, chlorides, 
sulphates, oil products, iron and anion surfactant concentration as well as the pH factor. Other chemicals, API 
among them, may be added to the above list, but their concentration is neither regulated nor monitored. 

In Sweden, the government, universities and pharmaceutical industry are working together to assess and 
publish toxicological and environmental data, including persistence and bioaccumulation data for 
pharmaceuticals. This may well form the basis of a Europe-wide information scheme, and would allow 
purchasing departments to select products that have reduced environmental effects. The emerging science of 
“green chemistry” may also lead to new drugs being designed to have the desired curative effects while 
minimizing adverse environmental impacts. 

 In developing countries and countries with economies in transition, an improvement of the current wastewater 
infrastructure should be strongly promoted for sanitation and human health reasons and could - as a secondary 
effect - contribute to reduce pharmaceuticals entering the aquatic environment. Especially, densely populated 
areas, such as fast growing mega cities, are prone to produce high pharmaceutical sewage loads while sanitary 
capacities have not kept pace with population growth. The UN Water GEMI Initiative establishes an integrated 
monitoring system for water and sanitation, to fulfil the sustainable development goal (SDG) goal 6 on 
sustainable water and sanitation for all.12 

Pharmaceuticals are incompletely removed by conventional sewage treatment processes currently in place 
(WHO 2012), but treatment does significantly reduce the pharmaceutical load in sewage for some of the better 
degradable pharmaceutical substances. Switzerland reported plans to upgrade about 100 out of over 700 
municipal wastewater treatment plants with advanced treatment processes in the next 25 years, resulting in an 
enhanced treatment of more than 50 % of all wastewater being produced in Switzerland. The implementation 
concept targeted (1) the largest WWTPs in order to reduce high loads, (2) WWTPs at stretches of water with 
insufficient dilution, and (3) WWTPs at stretches of water which are of significance for drinking water 
production. The upgrade of the WWTPs will be financed by Swiss tax payers. 

Existing wastewater treatment system 
Pharmaceutical and biotechnological production facilities are normally equipped with special wastewater 
treatment units to process liquid waste from various production processes. 

The research into possible application prospects for production wastewater treatment techniques is currently 
underway. The stability and predictability of this wastewater makes treatment system introduction and testing 
more efficient. 

The removal efficiency of PPCPs (Pharmaceuticals and Personal Care Products), API (Active Pharmaceutical 
Ingredients) and EDCs (Endocrine Disruptive Components) has been tested for many different technologies. 
Results vary from zero abatement effectivity as shown by traditional coagulation and flocculation processes 
(alum & ferric chloride) to high and very high removal rates as those achieved by active carbon filtration, 

                                                           

12 Pharmaceuticals in the environment: Global occurrence and potential cooperative action under the Strategic Approach to International Chemicals 
Management (SAICM)/ Environmental Research of the Federal Ministry for the Environment, Nature Conservation, Building and Nuclear Safety 
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biological degradation, membrane filtration technology (e.g. reverse osmosis, ultrafiltration at membrane 
biological reactors, etc.), oxidation technologies combining different available AOPs (Advanced Oxidation 
Processes) like ozonation, hydrogen peroxide with radiation from UV light, etc. 

Germany 
Example of thermal inactivation of bio-hazardous wastewater.  

The Germany vaccine producer Dessau-Tornau GmbH focuses its work in developing vaccines for animals (e.g. 
rabies vaccines). At its main production site in Dessau (Germany) a thermal inactivation plant was installed for 
a safe disposal of the wastewater resulting from the research and development facilities. The plant collects and 
sterilises 2,500 L/d of effluent coming from the laboratories at 121°C during 20 minutes. Batch thermal 
sterilisation is known to be a reliable technology to inactivate infectious effluents in a safe way. 

A more energetically efficient way to inactivate bio-hazardous wastewater is to implement a continuous plant 
as Roche did at its production site in Penzberg (Germany), where the company focuses on cancer research as 
well as therapeutic protein agents. Due to its nature, wastewater at Penzberg needs to be thermally sterilised 
before it may be discharged to the sewage system. A continuous flow of 1.2 m³/h is inactivated at 90°C during 2 
minutes. Incoming wastewater (cold) is heated up by sterilised outcoming effluent (hot) in a heat exchanger. 
Thanks to this heat recovery effect, operating costs can be dramatically reduced in comparison to those of batch 
plants.  

Poland 
Example of implementing anaerobic treatment technology at an insulin production facility13  

Bioton S.A. is  Polish biotechnical company which focuses in the production of recombinant human insulin for 
diabetes treatment. Other drugs produced by Bioton S.A. are Glimepiride and Metfomin (both anti-diabetic 
drugs). At its main production site in Poland, wastewater was separated into three main effluents, which have 
to be treated prior to discharge into the Ożarowski Channel. 

Highly organic loaded wastewater (Effluent I) is undergoes anaerobic treatment at a first stage. This is done so 
because the high COD load which can be turned into valuable biogas while reducing the energy consumption at 
the following aerobic treatment stage. Moreover, biogas is a green energy source that reduces the overall 
environmental impact of the production. A part of the wastewater containing Triton X-100 is hardly 
biodegradable and toxic. Therefore it has to be treated in a vacuum distillation stage. The concentrate resulting 
from the distillation has to be disposed externally. Effluent I after anaerobic treatment, permeate from 
“distilled” Effluent II and Effluent III (sanitary wastewater with a low COD load) are treated jointly at a CAS 
reactor before being discharged to the environment. 

We need to get more research about effective wastewater treatment 14 , metabolites and transformation 
products. 

On the working meeting, organized by Health Care Without Harm Europe on September 6, 201615 Thomas 
Ternes from the German Federal Institute of Hydrology spoke about the products of transformed  
pharmaceuticals, their formation and occurrence in the urban water cycle. He spoke about the incomplete 
removal of pharmaceuticals in wastewater treatment plants and highlighted the formation of transformation 
products in these plants. He explained how these transformation products were frequently present in 
groundwater and drinking water. 

He gave the example of acyclovir – which, in biological wastewater treatment, is transformed into Carboxy-
Acyclovir and via ozonation this transformation product is further converted into COFA (a stable transformation 
product). This was shown to have occurred in labscale experiments as well in pilot scale experiments, which 
replicate the ozonation system in advanced wastewater treatment facilities. 

Ternes also gave the example of carbamazepine and oxcarbazepine (antiepileptic drugs) – the transformation 
products of which were found in wastewater post treatment. 

                                                           

13 Modern Wastewater Treatment Solutions in a Stateof-the-Art Pharmaceutical Production Environment 

14 “Effective Wastewater treatment in the pharmaceutical industry by Manferd Martz” / Pharmaceutical Engineering.2012. 

15 https://noharm-europe.org/issues/europe/pharmaceuticals-environment-workshop 

https://noharm-europe.org/issues/europe/pharmaceuticals-environment-workshop
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The conclusion was that, in both examples, transformation products found in the environment can have a higher 
toxicity than the API itself. Mr Ternes concluded by saying that due to their enhanced polarities, metabolites 
and transformation products of pharmaceuticals are present in surface water, ground water and drinking water, 
sometimes in considerable concentrations. He also said that transformation does not always mean that 
detoxification occurs, as there are examples where transformation products are more toxic and abundant than 
the parent compounds. 

Hospital sector is another hot-spot of releases of pharmaceuticals into the environment. Excreted 
pharmaceuticals from patients do find their way into waterways, which can contribute to potentially serious 
environmental effects, including toxicity to wildlife and the generation of antibiotic resistance in bacteria. 

Thomas Møller, Environmental Coordinator at the Aarhus University Hospital in Denmark outlined the 
environmentally effective treatment and mapping of toxic wastewater in hospital wastewater. Mr Møller 
outlined some of the different technologies being used to treat water, such as MBR technology, which is 
currently being operated in Herlev Hospital in Denmark, and MBBR (Moving Bed BioReactor) technology which 
has been tested at Aarhus University Hospital in 2015 and is now being tested in the MERMISS project in 
Herneing Vand. 

This testing will allow for the mapping of the removal of pharmaceuticals from wastewater and also the 
calculation of treatment costs. In particular, mapping the environmental benefit of removing pharmaceuticals 
from wastewater is highly relevant as the process is quite expensive. 

Mr Møller presented the results of one such mapping project - which was carried out at Aarhus University 
Hospital - which found that there was a significant (110%) increase in the total environmental impact from drugs 
used at the hospital from 2011-2015. This contrasted with a less significant (60%) increase in the environmental 
impact from hospitalised patients over the same period. 

He also said that when calculating the environmental impact of the drugs distributed by AUH between ambulant 
and hospital patients, the values are much higher in the ambulant area and are increasing. 

Mr Møller: “It was time to think and reflect before more capital is invested. As the removal of pharmaceuticals 
from wastewater is relatively expensive, we should carefully consider where technology is implemented. He 
finished the session by saying that a common international list of all toxic pharmaceuticals is very much needed, 
and that this is something that AUH have been advocating for”. 

Considering the high cost of wastewater treatment technique implementation, as well as the necessity to 
prevent environmental pollution with pharmaceuticals, we believe that the most promising is the prevention 
technique – design and develop benign pharmaceuticals that rapidly biodegrade in the environment into 
harmless compounds. 

Handling pharmaceutical wastes from production facilities  
Chemical synthesis involved in the pharmaceutical manufacturing process produces waste that contains waste 
solvents, reactive chemicals, waste acids, bases, alcohols with water or solvents, distillation residues, cyanides 
and liquid or sludge metalliferous waste, as well as filter cakes, which may contain inorganic salts, organic by-
products and metal complexes. The fermentation process may lead to the formation of waste acids, by-products, 
residual products and filter cakes with mycelium, filter media and a few nutrients. Other sources of hazardous 
or potentially hazardous waste are raw materials, packaging waste, defective or expired products, laboratory 
waste, wastewater treatment sludge etc. 

Waste prevention and control measures may include the following:  

• reducing waste by material substitution (e.g. using water-base solvents etc.); 

• technology modification (e.g. continuous processes instead of the intermittent ones to reduce leakages and 

spillage of the material); 

• employing distillation, evaporation, decantation, centrifugation and filtering techniques to recycle and reuse 

the solvent; 

• studying other waste disposal options including inorganic salt extraction from organically synthesised 

chemical alcohols; high-organic materials from biological extraction processes, as well as filter cakes from 

fermentation processes. Solid fermentation waste (e.g. mycelium) can be added as a nutrient to animal feed 

or used as a soil conditioner or fertilizer; 
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• potentially pathogenic waste formed in the course of biotechnological production shall be neutralised by 

sterilization or chemical decontamination before permanent disposal. 

 

Safe management of pharmaceuticals wastes from health-care activities 

There are very little data on the long-term health impacts of genotoxic health-care waste. This is partly because 
of the difficulty of assessing human exposure to this type of compound. A study undertaken in Finland found an 
excess of spontaneous abortions during pregnancy and malformations in children of females with a history of 
working with anticancer agents (Sorsa et al., 1985). Studies in Canada and the United States of America have 
shown similar results (Valanis, Vollmer & Steele, 1999; Dranitsaris et al., 2005). A meta-analysis of 14 studies  
between 1966 and 2004 found no significant association between exposure to cytotoxic drugs and congenital 
malformations, but identified an association with spontaneous abortion  

Numerous published studies have investigated the potential health hazard associated with the handling of 
antineoplastic drugs, manifested by increased urinary levels of mutagenic compounds in exposed workers and 
an increased risk of abortion. A study by Sessink et al. (1992) demonstrated that exposure of personnel cleaning 
hospital urinals exceeded that of nurses and pharmacists. These individuals were less aware of the potential 
danger and took fewer precautions. The concentration of cytotoxic drugs in the air inside hospitals has been 
examined in a number of studies designed to evaluate health risks linked to such exposure. 

Segregation methods should be clearly set out in the waste-management policy of a health-care facility. It is 
important that the waste-management policy is supported and enforced by senior staff and managers. 
Managers and medical supervisors should know the relevant legislation and understand how to implement 
waste audits, foresee possible problems and take pre-emptive remedial action. Medical staff and waste handlers 
should understand the reasons for, and operation of, segregation practices, waste auditing, spill management, 
and accident and injury reporting. 

Training should be repeated periodically to ensure that all staff are reminded of their responsibilities. The waste-
management committee is responsible for seeing that segregation rules are enforced and waste audits carried 
out to quantify the amount of waste being produced. Also, segregation posters for medical and waste workers 
help to raise knowledge about segregation practices and improve the quality of separated waste components. 

Medical institutions may serve as a good platform to inform the public about the environmental impact of 
pharmaceuticals, as well as about the safe ways to dispose of pharmaceutical waste. People in many countries 
with the inefficient pharmaceutical waste collection system lack this information. 

According to sociological poll carried out in Belarus in 2015, more than 80% of residents consider that discarded 
and wasted pills, liniments and liquid medicines may contaminate water or harm animals or humans. However, 
mostly a harm to humans or animals is considered, rather than the one to waters.  

Poll results have proved as well that generation of unused medicines is connected to the fact that residents are 
buying more pharmaceuticals than they need, and that is connected to uninformed consumption rather than 
with lack of knowledge about methods of storing drugs. This has been also confirmed in Sweden, where people 
that are returning unspent medicines are usually the ones that are also buying it most. 

 

In Belarus, wastes from pharmaceutical industries in most cases are subject of landfilling. Liquid wastes are 
allowed to be discharged into sewerage after pre-treatment a safe level. However, no safe level for 
pharmaceuticals in sewage waters is set. The only treatment site in Belarus that accepts pharmaceutical wastes 
for disposal by high-temperature incineration has been found in 2014. 
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Figure 4. Example of a waste-segregation poster (for medical and for public areas) 

 

In some countries, for example, in Belarus, medical institutions may return the expired pharmaceuticals to the 
supplier or follow their own pharmaceutical waste disposal procedure. 

Any organization that owns pharmaceutical waste is generally required to: 

• arrange temporary storage of pharmaceutical waste, its transportation and transfer for disposal; 

• maintain records of pharmaceutical waste generation and management, including the corresponding data 

in the national statistical report.  

Transferring API waste for disposal requires a contract with a licensed waste disposal facility owner. 

Besides, the existing legislation allows discharging liquid API into the sewage system. However, this practice is 
out of date as researchers from different countries have proved that API drug (antibiotics, pain medications, 
etc.) drainage has negative impact on the environment. 

Drug deactivation is often rather costly and municipal hospitals may not have enough money for it. If this is the 
case, pharmaceutical waste may get to waste deposits. 

Detailed consideration of safe pharmaceutical waste management in medical institutions requires additional 
research.16 

• Pharmaceutical production sites and healthcare institutions represent so-called “hot spots”. Both are 

sources of waste waters that are neither subject to any special requirements for pharmaceutical residues’ 

content nor any special treatment methods to be applied. Meanwhile, according to preliminary information, 

pharmaceutical production requires a lot of water, i.a. for rinsing and washing the machinery.  We need to 

get more research about effective wastewater treatment , metabolites and transformation products. 

• Medical institutions may serve as a good platform to inform the public about the environmental impact of 

pharmaceuticals, as well as about the safe ways to dispose of pharmaceutical waste. 

  

                                                           

16 WHO Library Cataloguing-in-Publication Data. Safe management of wastes from health-care activities / edited by Y. Chartier et al. – 2nd ed. 2014. 
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2. Consumption / sales 
The consumption phase is considered to be the biggest contributor to the emissions of pharmaceuticals into the 
environment, mainly through excretions and incorrect disposal of unused medicines into sinks and toilets. 
Between 30 to 90% of the orally administered dose is generally excreted as active substance in the urine of 
humans and animals, with the nature and amount of medicinal residues mainly dependent on the volumes and 
nature of the administered substances, the mode of administration and metabolization rates. 

Although the use of medicinal products to meet needs for medication is not questionable, in-appropriate and 
excessive consumption might be at the origin of unnecessary emissions. Promoting the rational use of 
pharmaceuticals and reducing inadequate prophylactic use of pharmaceuticals could reduce overconsumption, 
but it is difficult to assess the scale of this phenomenon in practice. Through consultations and prescriptions, 
health care professionals need to be sensi-tive to assess the needs for each patient. Possibly, reducing the 
amount of over-the-counter sales by promoting sales via prescription only could potentially contribute to the 
rational purchase and usage of pharmaceuticals. Nevertheless, overconsumption of pharmaceuticals is not an 
issue in all parts of the world alike. 

When purchasing medicines at the pharmacy, drug store, or supermarket, unnecessary large package sizes 
should be avoided as they increase the probability of inadequate unused drug disposal. Appropriate package 
size could contribute to the minimization of the volume of un-used/expired drugs. There are no exact and 
reliable data available on the share of unused but sold pharmaceuticals, but estimates range from 10 to 35 %. 

In cases in which different active substances can be used to treat an illness effectively, it was pro-posed to guide 
the prescription/purchase and usage pattern to the more environmentally benign sub-stance. Transparent, 
international recognized labelling schemes have been suggested to guide the preferences of patients, health 
care professionals, and pharmacists to administer environmentally friendly pharmaceuticals in such cases in 
which choices are available. A voluntary environmental classification scheme has been established in Sweden 
by LIF, the association for the research based pharmaceutical Industry in Sweden17. The model was developed 
in 2004-2005 by LIF, Stockholm County Council, the pharmacy monopoly chain Apoteket AB (today the Swedish 
Pharmacy Association represents the pharmacies), the Swedish Association of Local Authorities and Regions and 
the Swedish Medical Products Agency, in conjunction with the international pharmaceutical industry. 

Pharmaceutical waste results from excessive purchase of API. For example, sociological studies in Belarus have 
shown that the main reason for people possessing expired / spoiled pharmaceuticals is that two-thirds of 
Belarusians (65.5%) buy more drugs than they need. 

In Sweden a small percentage, 12.5% of patients returning the drug to the pharmacy for the destruction is 
responsible for 50% of the general returned drug. The majority of these patients > 70 years with an extensive 
drug treatment. Approximately 60% of the discarding occurs due to remaining stock in homes of current drugs 
left over because the treatment is changed, prescription changes or termination of therapy (over 40%), or drugs 
for ongoing treatment will be reviewed in conjunction with the patient's death (about 20%). 

Another about 20% of the drugs have passed the expiration date because the drugs have been 
"decommissioned" because of the treatment has been changed and / or "of the buyout / inventory build-up in 
the home". 

Antimicrobial consumption interactive database (ESAC-Net) - See more at: 
http://ecdc.europa.eu/en/healthtopics/antimicrobial-resistance-and-consumption/antimicrobial-
consumption/esac-net-database/Pages/database.aspx 

 

Medicine consumption 
Available data on consumption or prescription of pharmaceutical is not available in Germany, Poland, Russia and 
Ukraine. Sales data is often confidential and it is particularly difficult to obtain data on medicinal products sold 
over the counter or via the internet or for veterinary medicines (except for antibiotics). It is recommended to 
establish national prescription/consumption/production databases. They should be publicly available to identify 
relevant pharmaceuticals used in high or rising quantities for designing efficient monitoring campaigns. Within 

                                                           

17 www.fass.se 

http://ecdc.europa.eu/en/healthtopics/antimicrobial-resistance-and-consumption/antimicrobial-consumption/esac-net-database/Pages/database.aspx
http://ecdc.europa.eu/en/healthtopics/antimicrobial-resistance-and-consumption/antimicrobial-consumption/esac-net-database/Pages/database.aspx
http://www.fass.se/
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the European Union, several countries, such as Sweden and Denmark, have already established national 
systems. In contrast, especially in developing and emerging countries these systems are missing. 

The aim of analysing the consumption data base was to answer questions on the availability of pharmaceuticals 
in different countries and on differences in the active substances used. National data on pharmaceutical 
consumption or prescription patterns could be used to prioritize high-volume pharmaceuticals for monitoring 
campaigns and estimate MEC for countries in which monitoring campaigns are still missing. Unfortunately, 
existing commercial databases on regional pharmaceutical consumption/sale could not be acquired due to high 
service charges. Commonly, commercial databases focus on industrialized and emerging countries and do not 
cover data of most developing countries.  

Defined daily dose (DDD) is the assumed average maintenance dose per day for a drug used for its main 
indication in adults. The calculations are based on the volume of sales to pharmacies and hospitals by 
wholesalers and on the assumed average dose per day for each drug. Consumption is usually expressed as a 
number of DDDs per 1,000 inhabitants and per day. 

Denmark 

According to statistics from the Danish Medicines Agency, drugs for the treatment of central nervous system 
diseases are the top selling drugs sold in Denmark.  Other treatment areas are ranked as follows: immune 
system, heart and blood circulation, infection, digestion and metabolism, respiration, blood and blood forming 
organs, urology, muscles, joints and bones, hormones, sense organs and dermatology. 

Estonia, Lithuania and Latvia 
The most popular non-prescription drugs in Estonia, Lithuania and Latvia are acetylsalicylic acid and ibuprofen.18 
Consumption data analysed using ATC/DDD methodology show that the most widely used in all Baltic countries 
is the group of cardiovascular drugs. The consumption of cardiovascular drugs more than threefold exceeds the 
consumption of the second most widely used groups of drugs in each country. As observed in previous years the 
second most widely used is the group of alimentary tract and metabolism drugs in Latvia and Estonia and the 
nervous system drugs in Lithuania.  

On average the differences between main 10 most consumed ATC groups are around 7-20% from median to 
minimum and maximum consumption. The biggest differences remain in consumption of the genitourinary 
system and sex hormones and the nervous system drugs with 35-64% differences in median to maximum 
consumption. Comparing to 2012 the differences have increased in consumption of sensory organs drugs and 
respiratory system drugs. 

Finland 
The Finnish Statistics on Medicines provides diverse information about drug control and pharmaceutical 
services, the medicine reimbursement system and the consumption of medicines. The Finnish Statistics on 
Medicines is jointly published by the Social Insurance Institution of Finland (Kela) and the Finnish Medicines 
Agency Fimea. This is the 29th edition. 

Information about the costs and reimbursement payments of medicines is also provided in the form of 
interactive reports available on the website of Kela (www.kela.fi/kelasto, www.kela.fi/tutkimus). Information 
about the consumption and wholesale of medicines is available on the website of Fimea 
(www.fimea.fi/laaketieto/kulutustiedot) 

As in previous years, the most commonly used drug groups in 2015 were cardiovascular drugs, drugs affecting 
the alimentary tract and metabolism (such as antidiabetic agents), and drugs affecting the nervous system. 
When measured in terms of consumption, the most commonly used medicinal agent in Finland is lowdose 
acetylsalicylic acid used to inhibit platelet aggregation (Table 2.). Acetylsalicylic acid is also used for pain relief 
at higher doses, but its consumption in this indication is low, only 2.2 DDD/1,000 inhabitants/day. The most 
commonly utilised analgesics also appear on the list of the most commonly utilized medicines: ibuprofen and 
paracetamol are the 4th and 12th most commonly utilised medicines, respectively. 

In addition to simvastatin and atorvastatin, the list of most commonly utilised medicines includes a total of nine 
cardiovascular drugs. These are the ACE inhibitors ramipril and enalapril, the calcium channel blocker 

                                                           

18 Baltic Statistics on Medicines 2013–2015. 2nd edition 

http://www.fimea.fi/laaketieto/kulutustiedot
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amlodipine, the beta blocker bisoprolol, the diuretic furosemide, and the angiotensin II antagonists losartan and 
candesartan. 

Other medicinal agents in the top 20 of the most commonly utilised medicines include calcium and vitamin D 
combination products, levothyroxine sodium used as replacement therapy for reduced thyroid function, the 
antidiabetic agent metformin, pantoprazole used for acid related disorders, the antiallergy agent cetirizine, the 
anticoagulant agent warfarin, the hypnotic agent zopiclone, and the laxative agent lactulose. 

Sweden 

Relatively low proportion of pharmaceutical products procured by the public sector results in a fairly limited 
influence on suppliers for product improvements through its purchasing power. However, Sweden is considered 
to have a comparatively large influence on suppliers through its leading role in driving sustainability issues.19 

 

Belarus 

Belarusian consumer market covers two major segments: hospital market and pharmacy market. In 2014, the 
pharmacy segment held a dominant share - about 78% of the entire pharmaceutical market in Belarus (in value 
terms). It should be noted that the pharmacy market is more open compared to that of the hospital (where 
there is a special system for API purchasing with the budget funds). 

There is an extensive pharmacy network in the republic, represented as of January 1, 2016 by 3,199 pharmacies 
(including 1,745 retail state-owned forms, 1,338 non-state ones and 116 hospital pharmacies of medical 
institutions). 

Table 2. Consumption in Belarus 

Region Population, thousands Consuption per 100 000 persons, packages 

Minsk region in BSR 1407,9 4 451 770,16 

Vitebsk region in BSR 1198,4 4 325 964,04 

Grodno region 1052,6 4 301 545,99 

Gomel region 1424,0 4 140 234,55 

Brest region 1389,0 4 091 630,34 

Mogilev region in BSR 1070,7 4 010 801,40 

 

 

 

                                                           

19 http://www.naturvardsverket.se/Documents/publikationer6400/978-91-620-6735-9.pdf?pid=19414 
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Table 3. Medicine consumption, number of DDDs per 1,000 inhabitants and per day (*open table for updating) 

Groups of pharmaceuticals DDD/1000 inhabitants/day 

 DK20 

(primary 
sector and 
hospital 
sector) 

SE 

(only human and 
drugs prescribed 
by veterinarians 
are excluded) 

FI21 

amount of 
medicines sold by 
drug wholesalers 
to pharmacies 
and hospitals 

DE 

prescribed at 
the expense of 
the statutory 
health 
insurance 

 EE 

 

LV 

 

LT 

 

PLN RU UA 

(A) Alimentary tract and metabolism: - 690 296.32  132.81 (+9%) 119.39 

(+13%) 

107.55 

(+7%) 

   

A02 (drugs for acid related disorders) 74.2 62.2 67.74  43.52 37.72 39.68    

(A02BC) Proton pump inhibitors are the most 
commonly used drugs: 

65.1 - 63.15  39.8 35.19 28.42    

(A02BC01) omeprazole 19.1 - 12.29  26.26 25.37 19.25    

(A02BC02) pantoprazole 26.4 - 28.85  7.34 6.96 5.71    

(A02BC05) esomeprazole 2.3  13.41  6.20 2.59 1.19    

(A07) Antidiarrhealth, intestinal /antiinfective agents 6.6 - 12.83  3.67 3.27 3.38    

(A10) Antidiabetic drugs: 53.8 57.7 90.05 

 

 59.66 (+4%) 48.53 
(+5%) 

44.26 
(+1%) 

   

(A10A) Insulins and analogues 18.6 27.4 31.7  15.93  11.72  12.44    

(B) Drugs affecting the blood and blood forming 
organs  

- 865 143.52  101.27  86.39  78.37     

                                                           

20 http://www.medstat.dk/da#tabs-3 

21 http://www.fimea.fi/web/en/databases_and_registeries/consumption 

http://www.medstat.dk/da#tabs-3
http://www.fimea.fi/web/en/databases_and_registeries/consumption
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(B01) Antithrombotic agents 96.4 86.2 118.36  84.26 80.22 71.84    

(B01AC06) acetylsalicylic acid 57.5 - 77.55  14.5 (but 
combinations 
48.62) 

66.2 51.12    

(C) Cardiovascular agents: - 1719 556.35  416.87 370.18 439.56    

(C07) Beta blocking agents, selective 

 

35.5 49,7 67.52  47.53 (+5%) 52.50 
(+4%) 

71.6 
(+1%) 

   

(C07AB02) metoprolol   12.62  23.19 13.17 20.82    

(C07AB07) bisoprolol   37.79  1.37 18.64 0.15    

(C07AB12) nebivolol   1.47  19.28 11.66 37.17    

(С08) Calcium channel blockers    80.04  58.38 36.17 32.23    

(C08CA01) amlodipine   50.92  30.75 17.58 8.71    

(C09) Agents acting  on the reninangiotensin system 177.5 171.9 228.85  196.58 148.07 214.14    

(C09AA) Ace inhibitors, plain: 87.8 89.1 103.50  84.85 65.57 102.14    

(C09AA02) enalapril 35.1 Blood 
pressure 
lowering 
drugs: 368,3 

24.53  13.97 16.84 7.66    

(C09AA05) ramipril 45.9 70.26  59.24 23.92 30.99    

(С10) Lipid modifying agents (incl. statins) 141.3 98.1 105.35  51.62 65.65 21.75    

(D) Dermatologicals - 6 2.93  1.76 0.45 0.62    

(D07) corticosteroids, dermatological preparations 23.8 

ml or g per 
1000 
inhabitants 
per day 

- -  - - -    
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(G) Genito urinary system and sex hormones - 344 133.07  51.5 31.37 30.22    

(G03) Sex hormones and modulators of the genital 
system 

75.5 - 82.81  34.92 (-1%) 20.34 (-
3%) 

15.78 (-
5%) 

   

(G03A) Hormonal contraceptives for systemic use 
(incl. ethinylestradiol) 

60.3 - -  27.99 11.82 11.94    

(G03C+G03F) Estrogens and Progestogens and 
estrogens in combinations 

11.4 - -  3.28 5.23 1.74    

(J) Antiinfectives for systemic use: - 50 21.71  19.4 (+4%) 18.43 
(+7%) 

21.47 
(+6%) 

   

(J01) Systemic antibacterials 18.2 10.9 19.82  14.04 15.91 19.86    

(J01A) Tetracuclines 1.6  4.11  1.53 2.32 1.41    

(J01C) beta-lactam antibacterials, penicillins 11.9 - 7.00  5.55 7.18 10.87    

(J01CA04) amoxicillin 1.0  3.25  2.61 4.62 7.82    

(L02) Endocrine therapy 7.5 - 7.21  4.61 3.34 4.86    

(M) Analgesics and drugs affecting the 
musculoskeletal system: 

- 139 99.12  79.02 (+4%) 73.22 
(+2%) 

68.46 (-
5%) 

   

(M01A) Anti-inflammatory and 

antirheumatic agents, non steroid 

40.7 Painkillers: 
59.7 

78.47  68.63 62.25  60.92     

(M01AB) acetic acid derivatives and related 
substances 

4.2 - 4.80  11.54 26.00 26.59    

(M01AB05) diclofenac 2.5 - 4.29  11.12 20.98 20.63    

(M01AE) propionic acid derivatives 28.4 - 58.59  36.18 25.51 18.50    

(M01AE01) ibuprofen 25.6 - 49.18  26.27 23.07 13.35    

(M01AE02) naproxen 2,2 - 6.21  1.56 1.57 2.17    
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(N) Central nervous system agents: - 906 259.53  113.98 (+5%) 98.46 
(+3%) 

153.53 
(+3%) 

   

(N02) Analgesics 94.8 - 51.90  17.35 (+8%)  14.2 (-
8%) 

12.73 (-
1%) 

   

(N02A) Opioids 23.3 15.7 15.56   4.79 3.78 2.11    

(N02B) other analgesics and antipyretics 68.4 Painkillers: 
59.7 

34.30  11.90 10.19 10.08    

(N02BA) salicylic acid derivatives (incl. acetylsalicylic 
acid) 

3.2 - 2.19  1.97 4.97 1.39    

(N02BE) anilides (incl. paracetamol) 65.1 - 32.11  9.87 4.47 7.81    

(N03) Antiepileptics (incl. carbamazepine) 18.7 14.1 20.11  8.12 (+6%) 8.54 
(+2%) 

9.75 
(+3%) 

   

(N05) Psycholeptics 42.2 - 78.91  43.95 32.30 62.51    

(N05A) Antipsychotics 13.9 8.1 21.80  8.66 (+5%) 10.60 
(+3%) 

13.21 
(+8%) 

   

(N05AH) Diazepines, oxazepines, thiazepines and 
oxepines (incl. olanzapine and quetiapine) 

7.0 - 13.62  4.55 3.05 5.8    

(N05B) Anxiolytics 8.3 13,8 21.64  14.64 14.74 41.01    

(N05C) hypnotics and sedatives 20.0 51,1 35.47  20.65 6.96 8.29    

(N06A) Antidepressants 77.0 91.0 68.15  24.79 (+6%) 12.28 
(+11%) 

27.86 
(+9%) 

   

(N06AB04) citalopram 20.9 - 12.3  1.51 0.62 2.07    

(N06AB06) sertraline 17.1 - 7.18  3.02 0.89 5.13    

(R) Respiratory system - 371 162.65  82.65 65.43 70.46    

(R01) nasal preparations 27.8 - 31.78  35.00 33.12 25.77    
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(R01A) decongestants and other nasal preparations 
for topical use (incl. xylometazoline) 

27.7 - 29.59  32.69 32.74 24.89    

(R01AD) corticosteroids 12.9 - 19.2  7.88 5.63 3.47    

(R03) Drugs for obstructive airway diseases 59.2 52.3 70.48  24.69 15.40 23.68    

(R03A) adrenergics, inhalants (incl. formoterol) 36.4 - 37.99  16.43 9.69 17.78    

(R03B) other drugs for obstructive airway diseases, 
inhalants 

19.3 - 24.19  5.14 2.05 3.77    

(R06) Antihistamines for systemic use (incl. cetirizine) 34.8 30.5 70.5  14.32 8.21 10.53    

 

Consumption data analysed using ATC/DDD methodology show that the most widely used in all Baltic countries are the groups of: 

1. (С) Cardiovascular agents: in Sweden – 3-5 times more, than in other countries, on first place – (C09) blood pressure lowering drugs (enalapril, ramipril) 

and (C10) statins. 

2. (N) Central nervous system agents: in Sweden – 3-10 times more, than in other countries, on first place – (N02) Analgesics (Denmark is leader), (N03) 

Antiepileptics (in Sweden, Denmark and Finland in 2 times more than in Latvia, Lithuania and Estonia), (N05) Psycholeptics (Finland is leader), (N06A) 

Antidepressants (incl. citalopram, escitalopram and (Sweden is leader). 

3. (B) Drugs affecting the blood and blood forming organs: in Sweden – 6-10 times more, than in other countries, on first place – acetylsalicylic acid. 

4. (A) Alimentary tract and metabolism: A02 (drugs for acid related disorders) (Sweden is leader), on first place – omeprazole, pantoprazole; (A10) 

Antidiabetic drugs (especially Insulins and analogues (Finland is leader)). 

5. (R) Respiratory system: R03 (drugs for obstructive airway diseases); (R06A) Antihistamines (in Sweden, Denmark and Finland in 2-4 times more than in 

Latvia, Lithuania and Estonia); (R01) nasal preparations. 

6. (G) Genito urinary system and sex hormones and especially (G03A) Hormonal contraceptives for systemic use: in Sweden – 3-10 times more, than in 

other countries. 

7. (M) Analgesics and drugs affecting the musculoskeletal system especially painkillers diclofenac, propionic acid derivatives and ibuprofen. 
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The most priority APIs and ecological classification  

In according to Janusinfo (non-commercial website providing drug information to support healthcare professionals 
in their everyday work) pharmaceutical substances are assessed with respect to environmental hazard and 
environmental risk. When assessing a medication’s environmental impact, consideration should be given to both 
environmental hazard and environmental risk, as the terms express different properties of the substance. 

Environmental hazard expresses the inherent environmentally damaging characteristics of the substance in the 
following terms:  

persistence – ability to resist degradation in the aquatic environment.  

bioaccumulation – accumulation in adipose tissue of aquatic organisms.  

toxicity – the potential to poison aquatic organisms.  

Each of these characteristics is assigned a numerical value (0–3). The total of these values constitutes the PBT Index 
for the substance. The PBT Index can assume values in the interval 0–9. 

Environmental risk refers to the risk of toxicity to the aquatic environment. Environmental risk is based on the ratio 
between predicted environmental concentration of the substance in Swedish water systems (PEC) and the highest 
concentration of the substance that does not have a harmful effect on the environment (PNEC). Information about 
the risk is obtained from www.fass.se. 

Risk is specified as: 

insignificant if pec/pnec ≤ 0,1  

low if pec/pnec > 0,1 – ≤ 1  

moderate if pec/pnec > 1 – ≤ 10  

high if pec/pnec > 10 

The  pbt index is a measure of environmental hazard and can assume all values from 0–9 (the total of p-, b- and the 
t-value). The higher the value of a substance, the greater its danger to the environment. 

Two substances may have the same risk values but different pbt values, but the risk assessment can also be different 
even if the pbt values are the same. When assessing a medication’s environmental impact, consideration should be 
given to both environmental risk and environmental hazard since bioaccumulation and persistence are not included 
in the risk assessment. 

P (persistence) can assume the value 0 or 3  

B (bioaccumulation) can assume the value 0 or 3 

T (toxicity) can assume the value 0–3 
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Table 4. The most priority APIs and ecological classification 

Groups of 
pharmaceuticals 

Ecological risk PBT-index P B T Note on APIs concentration studies  

Cardiovascular agents  

metoprolol Low 5 3 0 2 Only in Finland, Germany, Poland and Sweden 

bisoprolol Insignificant 4 3 0 1 Only in Finland, Germany and Sweden 

nebivolol No information available  

amlodipine Insignificant 6 3 0 3 Only in Sweden: WWTP (treated and 
untreated water)  

atorvastatin Insignificant 4 3 0 1 Single Value in Germany, Lithuania, Finland - 
below detection. Positive detection only in 
Sweden: WWTP (treated) 

enalapril Cannot be excluded 3* 3 0 0* Only in Sweden: WWTP (treated and 
untreated water), SH 

ramipril Insignificant 3 3 0 0 Only in Sweden: WWTP (treated and 
untreated water) 

Central nervous system agents  
paracetamol Low 5 3 0 2 - 

carbamazepine Low 4* 3 0 1* - 

olanzapine Insignificant 2 0 0 2 Germany: WWTP (treated water), SW, GW, 
DW  

quetiapine Insignificant 5* 3 0 2* No studies or information is not available 

Citalopram Cannot be excluded 6* 3* 0 3* - 

Sertraline Moderate 6 3 0 3 - 

Drugs affecting the blood and blood forming organs  
acetylsalicylic acid Low - - 0 1 Only in Denmark, Germany, Poland and 

Sweden 

Alimentary tract and metabolism  
omeprazole Insignificant 1* 0 0 1* Only in Germany: WWTP (treated water), SW. 

Below detection 

pantoprazole Insignificant 4 3 0 1 Only in Germany: WWTP (treated water), SW 

esomeprazole Insignificant 1* 0 0 1* No studies or information is not available 

Respiratory system  
xylometazoline Cannot be excluded 7* 3 3 1* Only in Germany and Sweden 

mometasone Low 5 3 0 2 Only in Sweden: WWTP (treated and 
untreated water). Below detection 

Fluticasone Cannot be excluded 6 3 0 3 No studies in BSR countries or information is 
not available. Detected in Portugal WWTP 
(untreated water). 

Cetirizine Cannot be excluded - - 0 - Only in Finland, Germany and Sweden 

Sex hormones 

estradiol Moderate 9 3 3 3  

ethinylestradiol High 9 3 3 3 No studies or information is not available from 
Lithuania, Latvia, Finland and Estonia. 

Progesterone Cannot be excluded - - - - Only in Finland, Germany and Sweden 

Analgesics and drugs affecting the musculoskeletal system 

ibuprofen Moderate 1 0 0 1 - 

diclofenac Cannot be excluded - 3 - 1 - 

* after the pbt index indicates that the assessment is uncertain due to lack of data. 

WWTP- waste water treatment plant, SW - surface water, SH – sewage hospital, GW - groundwater, DW – drinking water. 
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Metoprolol 

The knowledge of exposure in Sweden is very good. Reports showing effects at low levels are doubtful. Based on 
evidence-based efficacy data, the risk is assessed as low. Metoprolol has been detected in treated wastewater, 
surface water and drinking water in Stockholm County. Is recommended in The Wise List 2017. 

Ramipril 

The concentrations found in WWTP (treated and untreated) in Sweden are not expected to pose environmental 
impact on aquatic animals and plants. Good studies on the effects on the environment are lacking, however. 
Ramipril is recommended in the Wise List 2017. 

Atorvastatin 

The risk classification is based on total sold amount (kg) of the substance in Sweden during the year 2004, but 
measurements in recent years have shown that there is a large margin between concentrations in the environment 
and the concentration that affects the environment. 

Carbamazepine 

Carbamazepine, as with most central nervous system agents, is very persistent in the environment, but has low 
potential for biooaccumulation. There is very good knowledge about the exposure. Reports telling about effects at 
low levels has low significance. More evidensbased reports indicate low risk of environmental impact. 
Carbamazepine has been detected in treated wastewater, surface water and drinking water in Stockholm County. 
Is recommended in The Wise List 2017.  

Citalopram 

Persistence and toxicity studies are incomplete why a risk calculation has not been performed. Citalopram is a 
racemate which one of the enantiomers, escitalopram (S-form), has the pharmacological effect. Therefore also see 
the information about escitalopram. Concentrations in the environment in Sweden for several SSRIs exceeds the 
reported effect concentrations, especially for invertebrates. However, studies with the very lowest effect 
concentrations are questioned. Levels of citalopram in fish exposed to treated wastewater are equivalent with 
therapeutic levels in humans. Citalopram is included in the Stockholm County Council's table of pharmaceuticals 
with a negative environmental impact according to the environmental programme 2017-2021, calculated by using 
LOEC=150 ng / L. Citalopram has  been detected in treated wastewater, surface water, drinking water and fish in 
Stockholm County. The method for analysis does not distinguish between the different racemates. In the Wise List 
2017 escitalopram is recommended. 

Sertraline 

Sertraline has been detected in treated wastewater in Stockholm County. Sertraline is included in the Stockholm 
County Council's table of pharmaceuticals with a negative environmental impact within Stockholm County, 
according to the environmental programme, Environmental Challenge 2016. Is recommended in The Wise List 2016. 

Cetirizine 

There is not much research about cetirizine. Studies from Stockholm's sewage treatment plant has shown a low 
degree of purification of cetirizine. Cetirizine has been detected in treated wastewater, surface water and drinking 
water in Stockholm County. Cetirizine is recommended in the Wise List 2017.  

Ibuprofen 

The risk classification is based on total sold amount (kg) of the substance in Sweden during the year 2011. NOTE! 
The risk assessment is calculated based on studies reporting the chronic toxicity is very highly for the freshwater 
alga Selenastrum capricornutum. However, studies reporting low effect levels has been questioned. The T-value 
refers to acute toxict et. In Sweden, ibuprofen has been measured in surface waters and in fish. In fish in 
concentrations far below therapeutic levels. Concentrations in the environment is regularly measured by the 
Stockholm County Council, according to the Environmental Programme 2017-2021. Ibuprofen has been detected 
in treated wastewater and surface water in Stockholm County. Ibuprofen is recommended in the Wise List 2017. 

Ethinylestradiol 
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The synthetic oestrogen 17-α-Ethinylestradiol is one of the few medicinal product substances for which significant 
extents of absorption to sludge have been documented (Ternes, 2002) (Caldwell, 2010). It has been detected in 
sewage treatment plant effluents in low nanogram-per-litre (ng/l) levels and occasionally also in surface waters and 
drinking water in e.g. the United States, UK, Canada, Brazil and Germany. 

Ethinylestradiol is on the EU list of substances whose concentrations in surface waters should be monitored in the 
Member States for environmental reasons. Affects fish fertility even at concentrations as low as 1 ng / L - 
concentrations found in Swedish, treated municipal wastewater. Ethinylestradiol is included in the Stockholm 
County Council's table of pharmaceuticals with a negative environmental impact within Stockholm County, 
according to the environmental programme, Environmental Challenge 2016. Ethinylestradiol is recommended in 
The Wise List 2016. 

Antibiotics and Antimicrobial 

Virtually all members of the antibiotic group have high environmental stability and toxicity. Studies have shown 
that even low concentrations of antibiotics in the environment may trigger antibiotic resistance and therefore 
measures should be taken to ensure that as little as possible ends up in our environment. 

Section conclusions 
To be elaborated 
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3. Collection system 
National laws that regulate the collection system 

Text to be added 

 

Table 5. National laws that regulate the collection system (*open table for updating) 

Country Existing national laws that regulate the collection system (names) 

1. Dennmark   

2. Sweden Yes: National Pharmaceuticals Strategy 

3. Finland http://www.fimea.fi/valvonta/lait_ja_ohjeet/kansallinen_lainsaadanto  

4. Russia No, only the waste from health care institutions and pharmacies is regulated 

5. Estonia http://sam.ee/ravimite-havitamine  

6. Latvia No, only the waste from health care institutions and pharmacies is regulated 

7. Lithuania Yes: Lithuania hygiene norm 66:2013 „Medical waste treatment safety requirements“ 

Waste Management law 

8. Poland No, only the waste from health care institutions and pharmacies is regulated 

9. Germany No, only local 

10. Belarus No, only the waste from health care institutions and pharmacies is regulated 

11. Ukraine No, only the waste from health care institutions and pharmacies is regulated 

 

Sweden 

National Pharmaceuticals Strategy (S2011.029) 

The disposal of household leftover pharmaceuticals in Sweden is a municipal responsibility (15 Ch. 8 § 
Environmental Code SFS 1998: 808). With pharmaceuticals the same meaning as in § 1 of the Medicines Act (SFS 
1992: 859) as well as the product or group of products that are not pharmaceuticals but in terms of features or use 
standing near medicines (§ 3 of the Medicines Act, SFS 1992: 859). Such waste may be placed in household waste 
or can be left at a staffed recycling center. 22 

According to the regulation on producer responsibility for pharmaceuticals (SFS 2009: 1031) are also all pharmacies 
without compensation accept pharmaceutical waste from the public. The obligation does not apply to what can be 
classified as hazardous waste under the Waste Ordinance SFS 2011: 927. The pharmacies will also provide 
information to the public about why the medical waste should be handled in a special way, and that this can be 
returned to the pharmacy. 23 

                                                           

22 https://lakemedelsverket.se/upload/nyheter/2012/%C3%85tg%C3%A4rder%20f%C3%B6r%20att%20minska%20kassation%202012-09-27.pdf 

23 https://lakemedelsverket.se/upload/nyheter/2012/%C3%85tg%C3%A4rder%20f%C3%B6r%20att%20minska%20kassation%202012-09-27.pdf 

http://www.fimea.fi/valvonta/lait_ja_ohjeet/kansallinen_lainsaadanto
http://sam.ee/ravimite-havitamine
https://lakemedelsverket.se/upload/nyheter/2012/%C3%85tg%C3%A4rder%20f%C3%B6r%20att%20minska%20kassation%202012-09-27.pdf
https://lakemedelsverket.se/upload/nyheter/2012/%C3%85tg%C3%A4rder%20f%C3%B6r%20att%20minska%20kassation%202012-09-27.pdf


CCB Review of Pharmaceutical Pollution in the Baltic Sea Region, DRAFT 31/03/17 

 

 

With the contribution of the 
LIFE financial instrument of the 
European Community 

29 

 

Pharmacies, according to the producer responsibility in Regulation on pharmaceutical (SFS 2009: 1031) shall provide 
information to the public about why the medical waste should be handled in a special way, and that pharmaceutical 
can be returned to the pharmacy. 24 

On November 1, 2009 (prop. 2008/09: 190), it became permissible for actors other than retail pharmacies to sell 
certain non-prescription medicines. Sales are regulated by law (2009: 730), regulation (2009: 929) and Drug 
Administration regulations (LVFS 2009: 20) on trade in certain prescription drugs. 

The rules aim to ensure that pharmaceutical are handled and sold in such a way that they do not harm people, 
property or the environment. In commercial level comes to pharmaceutical that should be discarded, destroyed or 
returned, shall be documented and kept apart from other medicinal products (LVFS 2009: 9, LVFS 2010: 6, LVFS 
2009: 20). 

Waste of pharmaceuticals that occurs in various businesses dealt of as part of business responsibility.25 

Germany 

In Germany there is no specific national regulation on waste management of pharmaceuticals. The management 
of pharmaceutical waste is regulated on local level. As a consequence different ways of disposal are established. A 
take back system for pharmaceuticals does not exist in Germany. 

Latvia 

In Latvia there is no legal requirement making it compulsory for pharmacies to accept expired, leftover or otherwise 
unwanted medicines. As the result not all pharmacies accept such medicines. There is also no requirements or 
comprehensive guidance for consumers on safe disposal of pharmaceutical waste. 

Lithuania  

Description of prodedures for collecting pharmaceuticals from population and payment for their processing 
(Naikintinų vaistinių preparatų priėmimo iš gyventojų ir apmokėjimo už jų tvarkymą tvarkos aprašas): Lithuania 
hygiene norm 66:2013 „Medical waste treatment safety requirements“ (Lietuvos higienos norma HN 66:2013 
„Medicininių atliekų tvarkymo saugos reikalavimai“);  

Waste Management law (Atliekų tvarkymo įstatymas):  

Pharmacies collected pharmaceuticals from population not later than the next working day after its collection must 
register in the accounting journal - specify the date of wastes received, type, code (indicated with regard to waste 
management regulations) and weight (kg). Collected pharmaceuticals must be delegated to hazardous waste 
manager (established by the government) not later than the next business day after the transfer of the register 
must be declared hazardous waste accompanying number and the date, weight (kg). 

Inactivated (treated) hazardous medical waste and pharmaceuticals is non-hazardous, making it possible to storage, 
it is  given longer deadlines (repository up to 1 year), they can be landfilled, burned  or recycled. 

 

Description of collection system in BSR countries 

 

 

                                                           

24 https://lakemedelsverket.se/upload/nyheter/2012/%C3%85tg%C3%A4rder%20f%C3%B6r%20att%20minska%20kassation%202012-09-27.pdf 

25 https://lakemedelsverket.se/upload/nyheter/2012/%C3%85tg%C3%A4rder%20f%C3%B6r%20att%20minska%20kassation%202012-09-27.pdf 

https://lakemedelsverket.se/upload/nyheter/2012/%C3%85tg%C3%A4rder%20f%C3%B6r%20att%20minska%20kassation%202012-09-27.pdf
https://lakemedelsverket.se/upload/nyheter/2012/%C3%85tg%C3%A4rder%20f%C3%B6r%20att%20minska%20kassation%202012-09-27.pdf
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Table 5. Description of collection system in BSR countries (*open for updating) 

Country Mandatory or 
voluntary (M/V)* 
collecting system 

 Where it is collected? Amounts of pharmaceutical waste collected Who disposes? Who finances? 

Denmark  M All pharmacies,  

municipalities’ collecting systems 
recycling centers 

http://www.apoteket.dk 

 Kommunekemi A/S 

Ekokem A/S 

http://www.ekokem.
com 

incineration 

Local government  

Sweden M All pharmacies, 

municipalities’ collecting systems 
recycling centers 

http://www.sverigesapoteksforeni
ng.se/miljokampanj/ 

on-line  pharmacies  
http://www.apotea.se/milj%C3%B
6 

In 2011: 

- 800 tons public leftover pharmaceuticals 
submitted to the pharmacies; 

- About 250 tons of the public incorrectly 
disposed via solid waste or sewers; 

- Approximately 10 tons public received by the 
recycling center or recycling station 

some 20 facilities in 
Sweden licensed for 
the destruction of 
medical wastes 

incineration 

Responsible authority 
- Swedish Medical 
Products Agency  

 

Finland V Сommunity pharmacy 

Mobile collecting point 
http://www.fimea.fi/web/en/for_p
ublic/correct-use-of-
medicines/how-to-dispose-of-
medicines   

In 2006: via HELCOM 

-185 tons pharmaceuticals returned to the 
pharmacies; 

- 33 tons incorrectly disposed via solid waste; 

- 28 tons incorrectly disposed via sewers. 

Ekokem A/S 

incineration 

 

 

Russia V Mobile collecting point (more than 
2000 points over year), recycling 
centers (8 ps.) 

About 4 tonnes every year JSC «PTZ Spetstrans» 
http://strans.spb.ru/ 

Incineration  

Committee for nature 
use, environmental 
protection and 

ecological safety, 
foreign grants 

Estonia M Pharmacy, 

hazardous waste collection points  

About 89 tonnes in 2014 (all waste 
pharmaceutical collected) via HELCOM 

  

http://www.apoteket.dk/Laegemidler/Medicinbrug/Dosering%20og%20brug/Hvordan%20kommer%20jeg%20af%20med%20gammel%20medicin.aspx
http://www.ekokem.com/en/services/hazardous-waste-treatment/
http://www.ekokem.com/en/services/hazardous-waste-treatment/
http://www.sverigesapoteksforening.se/miljokampanj/
http://www.sverigesapoteksforening.se/miljokampanj/
http://www.fimea.fi/web/en/for_public/correct-use-of-medicines/how-to-dispose-of-medicines
http://www.fimea.fi/web/en/for_public/correct-use-of-medicines/how-to-dispose-of-medicines
http://www.fimea.fi/web/en/for_public/correct-use-of-medicines/how-to-dispose-of-medicines
http://www.fimea.fi/web/en/for_public/correct-use-of-medicines/how-to-dispose-of-medicines
http://strans.spb.ru/
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http://sam.ee/kolbmatute-
ravimite-kaitlemine?group=7  

Latvia V Pharmacy, 

hazardous waste collection points 

http://www.pharmawaste.lv 

There is no uniform statistical data available on 
the pharmaceutical waste quantities generated 
in the households in Latvia. 

According to information provided from Pils 
pharmacies (11 pharmacies in total) they 
collect only around 5-10 kilograms per year.   

EUROAPTIEKA pharmacies (40 pharmacies in 
total) have concluded an agreement with SIA 
BAO (a special hazardous waste management 
company) and according to the data provided 
on their website, on average they collect 10 
kilograms of expired medications per month at 
each pharmacy in Riga and around 5 litres at 
each pharmacy in other areas. 

JSC BAO ensures a 
full cycle of medical 
waste management 
services 

http://www.bao.lv  

incineration 

 

Lithania M All pharmacies Accounting is in progress, but data is not 
available 

UAB „Tekasta“ 
ensures a full cycle of 
medical waste 
management 
services 

incineration 

Local government 

Poland V Pharmacies, 

special hazardous waste collection 
points 

http://www.mz.gov.pl/leki/produkt
y-lecznicze/utylizacja-lekow 

http://www.bys.com.pl/ - Warsaw 

In a collection programme using special 
containers in 60 out of 216 pharmacies in the 
city of Krakow, Poland in 2007, 4 928 kg of 
unused and expired pharmaceuticals were 
collected (Krakow, Ekocentrum, 2008). On that 
basis one the city of Krakow`s pharmaceutical 
waste can be estimated at 25 t/capita/year. 
Liquid pharmaceuticals and aerosols were 
excluded. 

 

  

http://sam.ee/kolbmatute-ravimite-kaitlemine?group=7
http://sam.ee/kolbmatute-ravimite-kaitlemine?group=7
http://www.pharmawaste.lv/
http://www.bao.lv/
http://www.mz.gov.pl/leki/produkty-lecznicze/utylizacja-lekow
http://www.mz.gov.pl/leki/produkty-lecznicze/utylizacja-lekow
http://www.bys.com.pl/
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Germany V Pharmacies; 

disposal of unused or expired 
medicine through general waste is 
in most areas the safest and 
recommended rout 

http://www.bundesgesundheitsmi
nisterium.de/themen/krankenversi
cherung/arzneimittelversorgung/a
ufbewahrung-und-entsorgung.html 

The altmedikamente initiative estimated that in 
Germany the Vfr-REMEDICA and of 
MEDIrecycling take back scheme dispose of 1 
400 of 4 000 - 7 000 t not used each year. 

  

Belarus Collection system 
NA 

According to preliminary studies, in each family there is an average of 200 grams of overdue drugs 

Ukraine Collection system 
NA 

 

* Required by the EU directive, but the national legislation not existing in all countries.  

M – legal obligation of pharmacies to participate in take-back scheme, V – voluntary participation of pharmacies 

 

http://www.bundesgesundheitsministerium.de/themen/krankenversicherung/arzneimittelversorgung/aufbewahrung-und-entsorgung.html
http://www.bundesgesundheitsministerium.de/themen/krankenversicherung/arzneimittelversorgung/aufbewahrung-und-entsorgung.html
http://www.bundesgesundheitsministerium.de/themen/krankenversicherung/arzneimittelversorgung/aufbewahrung-und-entsorgung.html
http://www.bundesgesundheitsministerium.de/themen/krankenversicherung/arzneimittelversorgung/aufbewahrung-und-entsorgung.html
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Denmark 

Pharmaceutical waste (human and veterinary) should be returned to community pharmacies (preferrably in original 
packages). Needles and sharps can also be returned to pharmacies (in approved sharps containers, which can be 
obtained at the pharmacy). All mercury, including mercury-containing preparations, thermometers and batteries 
should be returned separately. Empty plastic containers, glass vials or blisters should be disposed with normal glass 
or mixed waste. 

Fully and partially used-up insulin pens shall be given to the local pharmacy in the original packaging or a plastic 
bag. Empty insulin pens may be disposed of together with the household waste. 

Note: Municipalities may have entered into various insulin pen and needle disposal agreements. 

Sweden 

Pharmaceutical waste can be returned to any pharmacy or to a disposal point designated by your municipality. 
Pharmacies accept devices/packages containing unused medicines, whereas empty devices/packages in most cases 
could be handled as common household waste. Sharps (needles and syringes) are managed separately according 
to schemes set up by the municipalities, sometimes in collaboration with the pharmacies. 

In Sweden, producers are required to ensure free take-back collection systems for pharmaceutical waste from 
households. This is managed via the pharmacies. Pharmaceuticals classified as hazardous waste (cytostatic and 
cytotoxic pharmaceuticals) are, however, not formally covered by the producer responsibility, which means that 
municipalities are responsible for collection, transport and destruction of those wastes from household. In practice, 
however, many pharmacies have takeback of all types of pharmaceutical waste, since distinguishing different 
fractions of hazardous and non-hazardous pharmaceuticals is not always straightforward. Moreover, the amounts 
of cytostatic and cytotoxic pharmaceuticals handled by households are assessed to be very small since these types 
of drugs are mainly used within hospital healthcare. Medical waste from other activities, e.g. from hospitals or 
veterinary practices, are not covered by the producer responsibility and these practices are themselves responsible 
for correct waste handling. 

Pharmaceutical waste is collected by the pharmacies, by the municipalities’ collecting systems recycling centers and 
via other healthcare/hospital management. The County Councils’ healthcare activities have also well-established 
routines for the handling of pharmaceutical waste. Currently there are some 20 facilities in Sweden licensed for the 
destruction of medical wastes.  

The total amount of pharmaceuticals that were discarded in 2011 in Sweden is estimated to be around 1500 tonnes 
(including packaging). 

The public's total discarding of drugs has for the year 2011 is estimated at around 5% by the simultaneous sale of 
prescription drugs and prescribed value (replacement value = pharmacy sales price) to about 1500 m. The weight 
of this waste is equivalent to just over 1000 tonnes. The population survey, approximately 75% said they do return 
leftover drugs to the pharmacy for disposal. 

Of the total scrap is 

- 800 tonnes public leftover pharmaceuticals submitted to the pharmacies that send it to destruction; 

- Approximately 250 tonnes of the public added to the domestic waste or disposed of by other means; 

- Approximately 10 tonnes public received by the recycling center or recycling station; 

- Approximately 50 tonnes of medicines disposed of pharmacies in the internal operations; 

- Approximately 250 tonnes that are discarded in the wholesale trade in the internal operations; 

- Approximately 100 tonnes that are discarded in the inpatient / hospitalization. 

Approximately 60% of the discarding occurs due to remaining stock in homes of current drugs left over because the 
treatment is changed, prescription changes or termination of therapy (over 40%), or drugs for ongoing treatment 
will be reviewed in conjunction with the patient's death (about 20%). 

Another about 20% of the drugs have passed the expiration date because the drugs have been "decommissioned" 
because of the treatment has been changed and / or "of the buyout / inventory build-up in the home" 
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Finland 

Pharmaceutical waste is generated both by households and health care organisations. All unused or expired drugs, 
or drugs whose use is prohibited by an authority, the manufacturer, marketing authorisation holder, or registration 
holder are considered to be pharmaceutical waste. Pharmaceutical waste can be taken to any community pharmacy 
or disposal point designated by  municipality. Both collect also sharps (needles and syringes), which should be 
returned in a separate container 

Check the contents of your medicine cabinet and dispose of pharmaceutical waste as instructed below: 

- Checking the medicine cabinet and disposing of pharmaceutical waste 

- Go through the contents of your medicine cabinet regularly and remove any expired or unused drugs. 

- Tear off the instruction labels from prescription medicines to maintain your privacy. 

- Remove any old or unused tablets or capsules from their original packaging, pack them into a transparent plastic 

bag and take them to a pharmacy. 

- Return liquid medicines, creams, salves and aerosols to a pharmacy in their original packaging. Make sure the 

liquid medicines do not leak. 

- Keep iodine-containing drugs and mercury thermometers separated from other pharmaceutical waste when 

delivering them to a pharmacy. 

- Return cytotoxic drugs (preparations used for treating cancer and preparations containing e.g. methotrexate) 

in their original package in a separate plastic bag. 

- Return syringes and needles separated from pharmaceutical waste; package them in a non-puncturable plastic 

bottle or glass jar. 

- Never put pharmaceutical waste in a mixed waste container, since that might allow children to reach it. 

- Do not flush pharmaceutical waste down the drain, because if the pharmaceutical substances end up in the 

environment, they can affect the microbes or flora and fauna of the soil and water. 

- Always return pharmaceutical waste to a pharmacy or a disposal point designated by your municipality. The 

above instructions also apply when you return pharmaceutical waste to a municipal disposal point. 

In Finland, the local municipalities are responsible for the collection and processing of household hazardous wastes 
(incl. pharmaceuticals). The collection of pharmaceutical waste is most commonly arranged through cooperation 
with local pharmacies. Pharmacies accept medicines and mercury thermometers returned by customers at no cost. 
The municipality provides the pharmacy with collection containers and transports the waste to a toxic waste 
disposal plant for properly disposal. 

According to the Finnish University Pharmacy’s survey in 2009, the proportion of people returning medical waste 
properly has grown in recent years. About one in ten Finns admitted having thrown medicines into mixed waste or 
to have flushed them into the sewers. In a similar survey in 2006, the same figure was three in every ten Finns. The 
most common reported reason for improper disposal of medical waste was that people did not know how to treat 
them. Other reasons mentioned in the survey were indifference, hurry, long distances and that the amount of the 
medicine was small or that it was thought harmless. 

No data, do not keep track of the quantity 

Germany 

As general household waste is incinerated in most parts of Germany (>80%), disposal of unused or expired medicine 
through general waste is in most areas the safest and recommended route. In no case does this waste go untreated 
to a landfill. Only in some areas or special cases the Hazardous Waste disposal routes or returning to a pharmacy 
are recommended. For detailed information please see the link attached http://www.arzneimittelentsorgung.de/. 

The most important disposal options are 

• bins for residual waste (Hausmüll, Restmülltonne), 

http://www.arzneimittelentsorgung.de/
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• local recycling center responsible for mobile services to collect hazardous waste (Recyclinghof resp. 

Schadstoffmobil), 

• pharmacies (on a voluntary basis as pharmacies in Germany are not obliged to take back unused 

pharmaceuticals). 

As the German Healthcare Ministry website states, “Contrary to the popular opinion, household waste deposition 
is a safe disposal technology determined by the Altarzneimittel company as since 1 June 2005 German municipal 
waste has been burnt in furnaces or mechanically and biologically purified before being deposited. The 
pharmaceutical residues transported to the landfill present no threat to the ground water. This was confirmed by 
the landfill filter cake analysis”. 

Estonia 

In Estonia, all pharmaceuticals are classified as hazardous waste and should therefore be collected. 

Pharmaceutical waste is collected free of charge by pharmacies and hazardous waste collection points.  

If a drug has expired or otherwise become unusable the population has two ways to get rid of them without harming 
the environment and health: 

a) bringing a pharmacy. 

b) lead to increased local hazardous waste collection point. 

The following must be taken to hazardous waste collection points26: 

- medicines with expired use-by dates and unusable medicines, other medical waste (up to 2 kg at a 

time) 

- chemical and pesticide waste (up to 10 litres) 

- mercury thermometers and other waste that contains mercury (up to 2 kg at a time) 

Latvia 

In Latvia there is no legal requirement making it compulsory for pharmacies to accept expired, leftover or otherwise 
unwanted medicines. As the result not all pharmacies accept such medicines. There is also no requirements or 
comprehensive guidance for consumers on safe disposal of pharmaceutical waste. 

In Latvia the following safe disposal options to reduce pharmaceuticals in the environment are available to 
consumers: 

Return to the pharmacies 

Take to special hazardous waste collection sites 

There are over 800 pharmacies in Latvia, however not all of them accept expired medicines. For example, the result 
of attempt to return expired medicines to various pharmacies in Riga and Jurmala shown that this could be done 
to EUROAPTIEKA pharmacies, Ģimenes pharmacies(“Ģimenes aptiekas”) and Pils pharmacies (“Pils aptiekas”). SIA 
A pharmacies (“A Aptiekas”) and Meness pharmacies (“Mēness aptieka”) did not accept expired medicines. 

Additionally it was observed that there is limited information available to consumers about the possibility to return 
expired medications. There are no any containers or signs at the pharmacies informing consumers about such 
option. The only way to find out about it was to ask the pharmacist working there. 

Euroaptieka started collecting old pharmaceuticals in 2011. That was social project. At that time, the pharmacy was 
carrying expenses for the disposal of old medicines from the population. 

Accepted items at pharmacies mentioned above and special hazardous waste collection sites: 

- Pills, capsules 

- Syrups, ointments, ampoules 

                                                           

26 http://www.tallinn.ee/eng/A-Guide-to-Sorting-Waste 

http://www.tallinn.ee/eng/A-Guide-to-Sorting-Waste
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- Inhalers 

- Needles and Syringes (not at pharmacies!) 

- Mercury thermometers 

 
Figure 3. Pharmaceutical collection container in Riga 

Before returning pharmaceutical waste to the pharmacies: 

- Remove expired medicines (pills, capsules) from its original containers 

- Put them into sealable plastic bags 

- Syrups, ointments, ampoules keep in the original containers 

- Make sure that the container lids are closed and cannot leak 

- Do not put old mercury thermometers together with expired medications. 

Lithuania 

Results of public survey (July 2016, 500 people) show that only 13% of population don't know how to manage 
obsolete pharmaceuticals waste, and 6% are burning them.  

Representatives of large pharmacy chain BENU report that situation with obsolete pharmaceuticals waste collection 
is improving, and amount of collected pharmaceutical waste in pharmacies is increasing. One of the problem is that 
along with obsolete pharmaceuticals people bringing to pharmacies other kinds of waste, e.g. obsolete food 
additives, which are not collected by pharmacies.  

Poland 

Medicinal waste must not be treated in the same way as other waste produced in households. The obligation of 
their selective collection through the so-called selective collection of municipal waste lies with all municipalities. 

Special waste containers are used to collect drug waste in some pharmacies or public utilities (offices, certain 
medical entities). 

Pharmacies and pharmacies participate in the collection of overdue drugs voluntarily. They may report this will to 
the appropriate municipal office, which provides for regular disposal and disposal of medicines in accordance with 
the Waste Act. 

Sharp medical waste (needles, syringes) are collected at outpatient clinics. 

In general, over Warsaw reception centers more than 600, the state company "Biuro Gospodarki Odpadami 
Komunalnymi" concluded a drug export agreement with BYŚ, which was co-financed by the EU Fund 
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Figure 4. Container in Krakow 

 
Figure 5. Container for medicines in Warsaw 

 

Russia 

Experts from the Russian Federation have indicated that there is a lack of a coherent system for handling medical 
wastes, especially outdated pharmaceuticals in households. Therefore, in most cases such pharmaceuticals end up 
at landfills or in municipal sewage systems. A number of federal legal acts identify dumping of medical wastes at 
the specific sites and incineration as the most preferable way for handing medical wastes.  

 
Figure 6. First container in Belarus 
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4. Informing the public 
A major issue is the very existence of unused medicines. Awareness-raising campaigns targeting the general public 
should be more numerous and occur regularly to achieve behavioural change. Educational campaigns providing 
disposal guidelines and information via different sources, including the media, schools, pharmacists and other 
healthcare professionals, would certainly be more successful in promoting proper disposal. Ideally, information 
about the safe disposal is also provided at the point of purchase. 

Consumer behavior regarding the disposal of pharmaceutical waste determines the impact on the water 
environment. Although all authorities are convinced that unused pharmaceuticals should never be discharged 
through the sink or toilet, this behavior is still common. 

The means to inform citizens about the best way of disposal varies widely in Europe. Due to cultural differences 
and national authorities’ previous experience of how best to communicate information to citizen, different 
approaches are used. Very often, cities, counties and regions use their websites to disseminate information. 
Brochures and leaflets addressed to the consumer are also common. To reach all citizens, the leaflet in Luxemburg 
for example is issued in five languages. 

In some countries there is information on the collection containers placed in a pharmacy or at other places. Other 
countries rely on direct oral information given by pharmacists or doctors to patients. 

Information is also given by associations of pharmacists and by the take back systems for unused or expired 
pharmaceuticals, e.g. Cyclamed in France. 

Because a special collection system for unused pharmaceuticals exists in nearly all EU Member States, the 
recommendation to return unused or expired pharmaceuticals to a pharmacy or to a special collection centre is a 
key message. 

In the EEA questionare we did not focus on differences in type and style of consumer information. In fact, the results 
presented in Fig.11.1 show the total effort undertaken to inform the consumer about the correct way of disposal 
and indicate the number of information sources used. 

The effort undertaken differs widely. The Netherlands, Spain and Sweden use all means of information provision 
considered in the questionnaire. 

Recommendations from the United States, where a nationwide take-back scheme does not exist, show the efforts 
needed to reduce the risks for small children. The Missouri Department of Natural Resources (2008) instructs 
putting liquid or solid medications into a  hard plastic container and adding thickening material like cat litter, 
charcoal or coffee grounds. The riverside county waste management department, California(2008), states that 
liquid medications must be emptied into paper towels; pills must be crushed and mixed with cat litter or coffee 
grounds. 

Smart Disposal, a joint public awareness campaign of the USA Fish and Wildlife Service, the American Pharmacists 
Association and the Pharmaceutical Research and Manufacturers of America created a video on the complex 
procedure of crushing medication and sealing the package which is required before a pharmaceutical can be 
disposed of in a household bin. 

The campaigns should focus not only on raising awareness of the existence and the functioning of collection 
schemes but also on the impact of pharmaceutical residues on the environment, since our survey indicates that this 
problem might not seem to worry EU citizens. 

In 2008 the European Environment Agency (EEA) launched a Europe-wide questionnaire to assess consumer 
behavior on the disposal of pharmaceuticals. The analysis of the results showed that the means of informing 
consumers about waste disposal options vary greatly in Europe.  

Information provided to citizens on disposal of pharmaceuticals as waste (Source G.Vollmer. Disposal of 
Pharmaceutical Waste in Households – A European Survey, 2010) 
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 Table 6. Channels of informing the public (*table for updating) 

Country Who informs population 
about pharmaceuticals 
danger? 

Who informs population about collection places pharmaceuticals? Is it required by the law that product 
information should contain 
instructions for safe disposal? Yes/no 

Denmark     

Sweden Producers, Pharmacies Producers, Pharmacies Yes 

Finland Finnish Water Utilities 
Association: 

http://www.pytty.fi  

http://www.vaarallinenjate.fi/ 

The information about the recycling points: 

https://www.kierratys.info/ 

The information about how to dispose of medicines: 

http://www.fimea.fi/web/en/for_public/correct-use-of-medicines/how-to-dispose-
of-medicines  

 

Russia Committee for nature use, 
environmental protection and 

ecological safety 

Committee for nature use, environmental protection and 

ecological safety 

No 

Estonia State Agency of Medicines   

Latvia http://www.bao.lv  

http://www.atkritumi.lv  

http://www.bao.lv  

http://www.atkritumi.lv  

 

Lithania State Medicines Control 
Agency, pharmacies 

State Medicines Control Agency, pharmacies, local news/websites No 

Poland    

Germany  The Federal Ministry of Education and Research: 

http://www.arzneimittelentsorgung.de/ 

 

Belarus   No 

Ukraine   No 

 

http://www.pytty.fi/
http://www.vaarallinenjate.fi/
https://www.kierratys.info/
http://www.fimea.fi/web/en/for_public/correct-use-of-medicines/how-to-dispose-of-medicines
http://www.fimea.fi/web/en/for_public/correct-use-of-medicines/how-to-dispose-of-medicines
http://www.bao.lv/
http://www.atkritumi.lv/
http://www.bao.lv/
http://www.atkritumi.lv/
http://www.arzneimittelentsorgung.de/
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Finland  

There is one of the proposal to increase collaboration between patient organizations and other stakeholders in this 
field to improve medicines information in Current State and the Strategy for 2020 “Rational use of medicines 
through information and guidance. 2012”27. 

 

Latvia 

As of June 8, 2012, 200 people have participated in the survey by completing the online questionnaire or 
participating in the interviews in person. The survey results indicate that 62% of respondents have expired, leftover 
or otherwise unwanted medicines at home. Only 5% of respondents actually bring such medicines to pharmacies 
and 1% of respondents to the special hazardous waste disposal sites. The majority of respondents (41%) discard 
unwanted medicines in the rubbish, while 12% flush down the toilet. Additionally, 33% of respondents continue 
storing the medications at home after expiration date just in case. 

  
At the same time 50% of respondents think that unsafe disposal of pharmaceuticals is dangerous for the 
environment. 

47 % of respondents indicated lack of information as the main obstacle for safe disposal of pharmaceutical waste 
in Latvia and 33% chose lack of disposal locations as the main obstacle. 

Lithuania 

Results of public survey (July 2016, 500 people) show that only 13% of population don't know how to manage 
obsolete pharmaceuticals waste, and 6% are burning them.  

Representatives of large pharmacy chain BENU report that situation with obsolete pharmaceuticals waste collection 
is improving, and amount of collected pharmaceutical waste in pharmacies is increasing. 

 

Germany 

The Federal Ministry of Education and Research launched the project to establish a website informing consumers 
on environmentally sound dispose of unused pharmaceuticals in their hometown. The map-based web service is 
available via the link http://www.arzneimittelentsorgung.de. 

 

 

 

  

                                                           

27 http://www.fimea.fi/web/en/about_us/publications  

http://www.arzneimittelentsorgung.de/
http://www.fimea.fi/web/en/about_us/publications
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5. Veterinary medicinal products 
 

6. Conclusions and recommendations 
Overview of results 

Recommendations for the system improvement 
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Annexes 
 

Information for Updating 

 

Table. Population in BSR, thousand people 

DK 

5 693  

SE 

10 009  

FIN 

5 560 

EST 

1 316  

LA  

1 969 

LT 

2 888, 5 

PLN 

38 627 

DE  

(BSR) 

 

BY 

(BSR) 

RU 

(BSR) 

UKR 

(BSR) 

 

Annex 1. The largest producers of pharmaceuticals in the region  

 

Annex 2.  Number of Pharmacies 
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