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Impurities, especially extractables and leachables (E&L) that have the possibility of leaching from
containers and closers system or from manufacturing facilities consist in industrial chemicals, and the
toxicity information of most of them is not publicly available. As the exposure risk level is considered to
be low due to the small amount of exposure, there is a method to comprehensively manage the risk of
various chemical substances by setting the exposure limit of the TTC (Threshold Toxicological Concern)
without toxicological information. As for non-genotoxic effects, the 5th percentile value in the PDE
derived may be useful to establish control thresholds. The purpose of this study is to establish a
management threshold of non-genotoxic effects from the toxicity data of E&L chemicals. A PBPK model
was used as an inter-route extrapolation tool to convert data from oral exposure studies to parenteral
exposure toxicity data.

A list of approximately 980 E&L chemicals was prepared from public data sources, excluding
duplicates. The NOEL based on oral exposure studies was evaluated for 287 substances for which
tolerable daily intake (PDE) values were published, and which could be calculated by the PBPK
prediction model. For the PDE derivation, international or national assessment reports or robust study
documents for each chemical were reviewed, and the NOEL (No Effect Level) of each chemical was re-
evaluated in accordance with the evaluation policy of the ICH Q3D guideline. Using a public PBPK tool
(National Toxicology Program Integrated Chemical Environment (ICE)), we calculated the maximum
blood concentration (Cmax) and area under the curve (AUC) for oral and intravenous administration
at doses corresponding to the NOEL for each chemical. For each chemical substance, the oral PDE was
converted to the intravenous PDE using the ratio of the AUC or Cmax of oral exposure to the AUC or
Cmax of intravenous exposure. And then, the additional route-to-route extrapolation correction factors
were applied, because the ICE system used for route-to-route extrapolation involves uncertainty due to
the prediction of PBPK parameters from physical properties such as structure. The 5th percentile for
PDE for oral exposure as oral TTC was estimated to be approximately 170 pg/day. The 5th percentile
values for the four intravenous PDE data sets range from about 27 to 116 pg/day. The attention for risk
management should be paid for the chemicals group of fourteen chemicals whose PDE values are
possibly lower than TTC valeues.

As for research on the development of management approach for sensitization chemicals, thresholds
for DST have been reported for highly sensitizing substances (1.5 pg/cm?), reactive chemicals (64
pg/cm?), and non-reactive chemicals (900 pg/cm?). Since the target chemicals of E&L are unknown, a
conservative value of 1.5 pg/em? was set for impurity evaluation. Six chemicals that cause sensitization
at or below 1.5 ng/cm? were selected from a sensitizing chemical database. We developed a simultaneous
analytical method for the six chemicals. Interlaboratory tests were conducted to evaluate the
reproducibility and robustness of these analytical methods, and good performance were obtained.

Based on the above results, we reviewed the outline of a management scheme for non-genotoxic
impurities, and established a management scheme to conduct safety assessments for non-genotoxic
substances detected at exposure levels of 1.5 pg/day or higher. Most of parenteral drug products other
than those intended for chronic diseases are administered as single doses or for short periods.
Considering this, setting PDEiy for short-term exposure may provide a more realistic threshold criterion
for risk management. Furthermore, the new risk assessment methodologies (NAM) is necessary to

refine the evaluation of impurities for which PDE cannot be established.
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