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This project aims at developing methods to predict environmental impact of human
pharmaceuticals using quantitative structure activity relationship models, which are built
based on newly developed comprehensive databases of environmental toxicity, environmental
dynamics and the actual state of detection of human pharmaceuticals in the water environment.

In order to construct an environmental toxicity database of human pharmaceuticals, the
toxicity data on pharmaceuticals was collected and integrated. Test data of alga growth
inhibition test (OECD TG 201), Daphnia magna reproduction test (OECD TG 211), fish early-
life stage toxicity test (OECD TG 210), which are required in the initial environmental risk
assessment scheme of human pharmaceuticals, was utilized. Test data with high reliability was
compiled into a database in a format that enables analysis on the existing QSAR system for
predicting environmental toxicity.

In order to develop a toxicity prediction support system for human pharmaceuticals, the
predictive performance of an existing QSAR model for ecotoxicity was evaluated. Human
pharmaceuticals were categorized based on medicinal efficacy and mechanism of action. Then,
estimated values by ECOSAR were compared with measured NOEC values for chronic toxicity
of Daphnia and fish. As a result, pharmaceuticals were distinguished between a group that is
not overestimated and a group that is underestimated with higher frequency by the QSAR model.
Based on the structural analysis of the human pharmaceuticals whose calculated values by the
ECOSAR models were underestimated, possible toxicophores unique to human pharmaceuticals
were identified in relation to environmental toxicity.

In order to predict detections of pharmaceuticals in Japanese water environment, we have
developed a database of physico-chemical properties (water solubility, logKow, log Koc, and half-
life in water) of approximately 275 pharmaceuticals used in Japan. Further, we have developed
a chemical fate prediction model and applied the model to 3 antipyretic analgesics and anti-
inflammatory agents (acetaminophen, mefenamic acid, and diclofenac). The results obtained
from this model can be also applied to human health and ecological risk assessments of
pharmaceuticals. The improvement of the model’s predictive capability shall be the focus of our
next study.

In order to conduct a monitoring survey of pharmaceuticals in Japanese water environment,
we have selected target compounds for the survey, which can be analyzed by gas
chromatography - mass spectrometry (GC/MS) and liquid chromatography - tandem mass
spectrometry (LC/MS/MS). As a result, we selected 108 pharmaceuticals as target compounds,
Further, we have developed a simultaneous analysis method of 106 pharmaceuticals in water
LC/MS/MS. The detection limits of these 106 pharmaceuticals by the LC/MS/MS simultaneous
analysis were lower than 10 ng/L, which is satisfactory low values for the environmental

monitoring.
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