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Identification of Chemicals of Endocrine and Reproductive Concern in
Medical Device Extractables and Leachables Datasets

Cassandra J. Meakin; Ph.D., DABT; Lindsey K. Borton, M.P.H., DABT

Background and Purpose: Medical devices are composed of a wide range of materials that have the
potential to release chemical constituents during patient use. Although the biocompatibility evaluation
framework outlined in 1ISO 10993 provides guidance for assessing various toxicological risks, there is
currently no requirement by the US Food and Drug Administration (US FDA) or ISO 10993-1 to
specifically evaluate medical device extractables and leachables for potential endocrine-disrupting
compounds (EDCs). While reproductive toxicants are evaluated in accordance with 10993-17, not every
device manufacturer is required to conduct ISO 10993-17 assessments. Evaluation of reproductive risk
in sensitive populations, like individuals who are pregnant or may become pregnant, are typically
limited to reproductive devices. In contrast, the European Union’s Medical Device Regulation (MIDR)
mandates consideration of substances with endocrine or reproductive toxicity potential when present
above defined thresholds. Additionally, for pharmaceuticals, ICH S5 (R3) requires the assessment of
developmental and reproductive toxicity regardless of the duration of exposure for small molecule
pharmaceuticals, highlighting the recognized importance of evaluating these endpoints even for short-
term patient use. As awareness grows regarding the potential for low-level chemical exposures to
contribute to adverse endocrine or reproductive outcomes, there is an increasing need to characterize
the presence and prevalence of such compounds in medical device extracts.

Objective: By cross-referencing chemical constituents with endocrine-disrupting properties or
reproductive toxicity potential identified from regulatory lists with robust, published lists of medical
device extractables, we aimed to identify the frequency and distribution of these compounds in medical
device materials in a 'real-world' setting.

Methods: Compounds with endocrine-disrupting potential were identified using the European
Chemicals Agency (ECHA) Substances of Very High Concern (SVHC) list, while reproductive toxicants
were identified from the ECHA Annex VI Classification, Labelling, and Packaging (CLP) list. These
substances were then screened against two published medical device extractables datasets:

1) Extractables database reported by Builee et al. (2025); and

2) A compiled dataset of extractable chemicals submitted by 13 medical device manufacturers,
consulting firms, and analytical laboratories at contract research organizations by Borton et al.
(2025).

Results: Screening of medical device extractables identified multiple compounds with known or
suspected endocrine-disrupting and reproductive toxicity potential. Specifically, 16 unique EDCs and
102 unique reproductive toxicants were present across both datasets. A majority of the identified
compounds were classified as reproductive toxicants 1B, and four compounds, 1,2-dibromo-3-
chloropropane, carbon monoxide, ethylene glycol diethyl ether, and warfarin, were identified as a
potent Class 1A reproductive toxicants. Additional identified compounds included bisphenol A, B, and
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S, and various per- and polyfluoroalkyl substance (PFAS), such as perfluoroheptanoic acid (PFHpA) and
perfluorodecanoic acid (PFDA).

Conclusions: Our results indicated that screening of chemical constituents from two representative
medical device databases identified multiple compounds with potential endocrine-disrupting or
reproductive toxicity concerns. While the clinical relevance of these findings is dependent on actual
exposure levels, the presence of such compounds underscores the need for systematic consideration
of reproductive and developmental toxicity endpoints during medical device biological and
toxicological risk assessment. Current ISO 10993-1 and ISO 10993-17 risk assessment frameworks can
address reproductive and developmental toxicity if these hazards are recognized; however, the absence
of a requirement to proactively screen for these compounds creates a systematic gap when the device
can be used in individuals that are pregnant or may become pregnant. These findings highlight the
importance of incorporating reproductive and developmental toxicity considerations into medical
device toxicological risk assessments as a point of departure (POD), especially for devices with up to 30
days of use.
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