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MistraPharma field study
The MistraPharma programme develops and applies methods to
determine ecotoxic effects according to pharmacological mode of
action. In addition, more general methods are used including
histopathology and large scale gene expression profiling. To determine ecotoxicological profiles, candidate compounds need to be
examined one by one. This is required for hazard and risk assessment. It is, however, not less important to determine how mixtures
of pharmaceuticals can give rise to compound-specific effect
signtures in aquatic organisms. Knowledge on interactions will
facilitate conclusions whether single compounds and mixtures can
cause ecotoxicity at environmentally relevant concentrations.

Water samples for analysis of pharmaceuticals and for laboratory
exposure of Daphnia were collected. Following three weeks of
exposure, the fish were dissected and tissues were collected for
effect analysis. The laboratory work will be completed and the
results concluded during the spring 2010.
Ingvar Brandt
Project leader MistraPharma, Uppsala University

Aquatic organisms are exposed to mixtures in the environment. We
should therefore expect that cocktails of pharmaceuticals and other
types of pollutants will cause interactive effects involving both additive and synergistic or antagonistic biological actions.
Supported by the Swedish EPA and MistraPharma, a major field
study was recently carred out at the sewage treatment plant (STP)
in Skövde. Because water from the STP is released into a minor
stream, the site is highly suitable for studying effects of pharmaceuticals in purified water and how these originate from specific classes
of pharmaceuticals and other contaminants. Some 70 rainbow trout
were placed in cages upstream and downstream the STP effluent.

Towards a sustainable development with the Medical Products Agency, MPA
The MPA´s ambition is to include pharmaceuticals in a sustainable
development with regards to social, economic and environmental
issues as components of human progress. This was the reasons
why we arranged an EU conference during the Swedish Precidency.
The aim was to introduce a platform that will facilitate discussions
between people with different knowledge e.g. medicinal products,
health aspects, and environment.
The COM communication COM (2008) 666 and Swedish experience
in the area where starting point for discussions. During the meeting
the Swedish Ministry of the Environment and Ministry of Health
and Social Affairs, Member States, EU Parliament, Commission
and Industrial Organisations discuss how to move forward in the
work. There was a consensus on the potential problems, especially
concerning production in third countries, and that we do not know
all about low concentrations of active pharmaceutical ingredients
found in the environment in Europe.
Many positive changes have accorded during the last year. Just
before Christmas it was final that the responsibility for pharmaceuticals within the Commission has been moved to DG SANCO which

I think will support our work towards a sustainable development
including pharmaceuticals.
MPA has been commissioned by the Swedish Government to
identify opportunities for strengthening the environmental requirements pertaining to the manufacturing of medicinal products
with emphasis on international efforts. The report, presented on
the 17 Dec, includes e.g. proposals to introduce an environmental
certification of the production facilities into the legislation on good
manufacturing practice.

Charlotte Unger
Scientific Director, Environment
Swedish Medical Products Agency
Member of the MistraPharma
reference group

New tools for analysis of pharmaceuticals in the environment samples
In order to study pharmaceuticals in different environmental compartments such as waste water or fish, sharp analytical procedures
have to be developed. It can generally be described by the classical
saying “it’s like finding a needle in a haystack” but in this case also
knowing the shape and size of the needle. Within the MistraPharma
new sharp analytical tools for determination of pharmaceuticals
have been established for a variety of samples matrices.

The system established at Department of Chemistry, Umeå University, is especially designed for high through-put analysis of a large
number of pharmaceuticals in e.g. water samples. A water sample
can e.g. be directly injected to the system after filtration of particles
and pharmaceuticals may be detected with sensitivity down to 0.1
ng/L. Methods are presently developed for more than 100 pharmaceuticals.

The major analytical technique is based on coupled liquid chromatography – mass spectrometry (LC-MS) but in some cases coupled
gas chromatography to mass spectrometry (GC-MS) are the most
suitable technique. A new LC/LC-MS/MS configuration including
trapping of substances, separation and detection is developed.

Mats Tysklind
Project leader MistraPharma, Umeå University

In the first step the sample is injected to a trapping column and this
procedure is optimized in order to trap pharmaceutical substances
of interest. In the second step the trapped pharmaceuticals are forwarded to an analytical column on which the mixture of substances
is chromatographically separated. Finally, the pharmaceuticals
are ionized and their specific fragments are detected in the mass
spectrometer.

Comparison of six sewage effluents treated with different treatment technologies
- population level responses in the harpacticoid copepod Nitocra spinipes
The aim of the present study was to evaluate six different effluents from Henriksdal sewage treatment plant in Stockholm. The
effluents were; conventionally treated effluent with additional
treatments added downstream; active carbon filtration, ozonation (5 and 15 mg/L), a combination of ozonation and moving bed
biofilm reactor, and irradiation with ultraviolet radiation combined
with hydrogen peroxide. The evaluation was done by characterizing
and comparing the effluents using a population model based on
a life cycle test with the crustacean Nitocra spinipes. All additional
treatments in the present study created effluents with less negative
impacts on the copepod populations compared to the convention-

ally treated effluent. The ozone treatments resulted in the overall
least negative effects. Population modelling proved a useful tool for
biologically characterizing and comparing the effluents.

Elin Lundström
Stockholm University

The first two years of MistraPharma
MistraPharma has now been running for almost two years, and the
focus on the overall aims e.g. to identify substances of concern and
recommend improved waste water treatment is increasing. The
backbone of the MistraPharma research is the systematic prioritization process. Initially all the 1200 active pharmaceutical ingredients
on the Swedish market were considered, but based on exposure,
fate and risk modelling a short-list of 120 substances has been
determined and analytical methods for the compounds on this list
have been developed.
Currently a bioconcentration study is performed that includes all
these pharmaceuticals. In this study fish are exposed to effluent
water from a sewage treatment plant for two weeks. Then the concentrations of pharmaceuticals in the water and in the fish blood
plasma are determined.

This experimental setup takes into account: use and metabolism
during use (as reflected by the influent water), degradation during
sewage treatment (as reflected by the effluent water), and uptake
in the fish. The bioconcentration study will serve as our basis for
the final selection of substances that will be submitted to toxicity
testing and serve as model substances in the evaluation of waste
water treatment technologies. We think that the comprehensive
approach, in combination with the systematic prioritization procedure has proven very useful, and we have high hopes that the
programme will contribute significant new knowledge in the years
to come.
Christina Rudén
The programme director for MistraPharma.

We wish you a Merry Christmas and a Happy New Year!
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