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We have actively introduced the contents of the guidance on the environmental risk assessment
of pharmaceutical ingredients notified by the Japanese Ministry of Health, Labor and Welfare
on 30th March, 2016. These guidance and environmental risk assessment method is not subject
to domestic implementation and international cooperation.

We have concluded that it is necessary to establish a system for the environmental analysis
method of pharmaceutical ingredients in order to manage the influence of pharmaceutical
ingredients on the environment. It became clear the possibility of the occurrence of the
influence 1is increased by antibiotics, antiviral drugs, various kinds of drug components
applied to the same disease coexist in the environment as a potentially high—risk pharmaceutical
ingredient.

Japanese typical seven urban rivers water was sampled once every four seasons, from October
in 2015 to November in 2016. The thirty one human pharmaceutical ingredients were measured
actual environmental concentrations using solid phase extraction—-LC/MS/MS method. As results
the concentrations of the pharmaceutical ingredients detected were higher in winter and spring.
Detected concentrations of pharmaceutical ingredients greatly varied from river to river. In
addition, since the detected concentrations of pharmaceutical ingredient depend on the
concentration of sucralose, it was speculated that it is mainly derived from sewage treatment
water. Comparing the maximum value of the concentrations in river water with the predicted
environmental concentration, the maximum value of the concentrations in river water of the
pharmaceutical ingredients exceeded the predicted environmental concentration were five
components of candesartan, olmesartan, lorazepam, rosuvastatin and epinastine. From these
results, it was suggested that some pharmaceutical ingredients were not diluted with the
natural river water at the dilution rate using the default dilution value for calculating the
predicted environmental concentration. It was shown that an appropriate dilution factor must
be taken into account in calculating the predicted environmental concentration.

As a result of investigating the LC/MS/MS analysis method of the antibiotic 25 component,
it become clear that relatively good recovery rate was obtained by pharmaceutical ingredients
pretreatment method developed by us and most antibiotics can be analyzed sensitively with ESI
positive mode. Under the optimized analysis conditions, it was found that it is necessary to
concentrate 1000 times of river water sample in order to analyze the concentration level
required

Three kinds of biological tests, using algae, daphnia and fish, were done with the river
water sampled in the Tsurumi River. As a result of exposing sample water containing 80% of the
river water as the maximum, it was found that in three biological tests, there was no
statistically significant difference compared with control. The results of the biological test
do not directly reflect the influence on the ecosystem, but evidence was suggesting the
possibility of serious ecological effects in the environment was not observed, if considering
the interaction between pharmaceutical ingredients and general chemical substances. It was
speculated that there is no situation where the influence appears in actual concentrations of
pharmaceutical ingredients.

For controlling the environmental impact of pharmaceutical ingredients, it is considered
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