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(1) The AIST-SHANEL exposure concentration prediction model for water systems was used to
predict concentrations of pharmaceuticals in river water. The results showed that the predicted
concentrations of pharmaceuticals with high loadings to rivers and long half-lives in water
agreed well with the measured concentrations, indicating the usefulness of the model in
predicting the concentrations of pharmaceuticals in river water.

Further, ten pharmaceuticals were selected as target substances from drugs with low detection
rates and concentrations compared to domestic prescription amounts and drugs with high dilution
rates compared to sucralose, and LC/MS/MS simultaneous analysis conditions were established
and river water samples were analyzed.LC/MS/MS simultaneous analysis conditions were
established and river water samples and other samples were analyzed. As a result, 8 substances
except acetaminophen and diphenhydramine degradation products were detected. In particular,
celecoxib carboxylic acid was detected at concentrations up to 200 times higher than those of

celecoxib.

(2)  Among the human pharmaceuticals detected in subproject (1), 15 to 18 substances were tested
with three typical aquatic organisms: algal growth inhibition test using PRaphidocelis
subcapitata (OECD TG201), Daphnia reproduction test using Ceriodaphnia dubia (equivalent to
OECD TG211), and a short—term embryo and sac fry toxicity test using zebrafish (OECD TG212).
In addition, for some pharmaceuticals, a rainbow trout gill cell line assay (OECD TG249:
RTgill-W1 Cell Line Assay) was conducted in consideration of animal welfare, and the results
were compared with the results of a fish acute toxicity test (OECD TG203) and a zebrafish
embryo toxicity test (OECD TG236, FET).

As a result, we obtained short—term chronic toxicity values for 15 to 18 pharmaceuticals,
depending on the species, as well as the results of fish cell line assay for six of them, which
could be compared with the results of FET and acute toxicity studies. Among the data obtained
in this study, the most toxic ones were tolperisone, similar to eperisone, which was predicted
to be highly toxic; clopidogrel and prasugrel, similar to ticlopidine; teprenone, a drug for
gastritis and gastric ulcer; and for C. dubia, relatively strong toxicity was found for an
antidepressant sertraline, a gout and hyperuricemia allopurinol and its metabolite oxyprinol.
For the six substances for which the fish gill cell line assay was conducted, significant
differences from the FET and acute toxicity tests were observed, indicating that great caution
should be exercised regarding the applicability domain of this test, especially for human
pharmaceuticals.

Toxic Units (TU), calculated from measured environmental concentrations (MECs) and no-—
observed—effect concentrations (NOECs), revealed macrolide antibiotics as a relatively high-
risk group for algae. Some drugs posed a moderate risk to (. dubia. For fish, there were no
drugs or sites where the TU value exceeded 0.01 whereas (sub—)chronic study embryo and sac fry
stages were used instead of the endocrine disruption effects of hormone drugs on reproduction,

etc. have not been taken into consideration, and so great caution should be exercised.



(3) In 2016, the Ministry of Health, Labor and Welfare (MHLW) issued Environmental Risk
Assessment (ERA) guidance for new pharmaceuticals. Pharmaceuticals are classified by log Kow
value and predicted environmental concentration (PEC): those with log Kow > 3.5 undergo
ecotoxicity testing, while for those with log Kow < 3.5, PEC is calculated and compared to the
action limit (AL) of 0.01 pg/L.

In this study, PEC and measured environmental concentrations (MEC) were compared for 44
pharmaceuticals with log Kow < 3.5. PEC generally exceeded the median MEC. Although the 95th
percentile MEC exceeded PEC in 29. 5% of cases, the ratio was within the range of 1-10, indicating
PEC did not significantly underestimate MEC.

Next, the validity of the AL (0.01 pg/L) was evaluated. Pharmaceuticals of concern with a
predicted no—effect concentration (PNEC) below 0.01 pg/L were few: 0.62% for algae, 1.04% for
crustaceans, and 2.28% for fish, indicating the AL is conservative regarding environmental
risk.

Furthermore, predictability, taking into account uncertainty and its reduction, was obtained
by conducting QSAR and read—across case studies, and a new chronic toxicity assessment workflow
incorporating these methods was proposed. Additionally, our ecotoxicity database for

pharmaceuticals was curated, and its inclusion in the OECD QSAR Toolbox was approved.



