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Case Study of Permissible Daily Exposure Limit Derivation for Butyl
Oligomer (C1Hq): Gradient vs. ICH Q3E

Isaac Mohar, Ph.D., DABT; lan G. Hadley, M.S.

Background and Purpose: Chemical characterization and toxicological qualification of leachable
compounds from pharmaceutical containers/closures and packaging is an important component of
drug product safety. The ICH published a draft guideline for extractables and leachables, Q3E, in August
2025. In the guideline, a safety assessment and toxicology-based permissible daily exposure (PDE) for
a relatively common leachable, butyl oligomer (C;:Hao), was presented. No published toxicology exists
for butyl oligomer; hence, the risk assessment and PDE required the use of read-across. We previously
assessed and derived a parenteral PDE for butyl oligomer based on a read-across approach. The
objective of this case study was to compare the read-across approaches and PDEs derived from two
independently conducted safety assessments of butyl oligomer.

Methods: A combination of in silico analyses (using Toxtree v3.1.0, VEGA QSAR v1.1.5, OECD QSAR
Toolbox v4.5, and EPI Suite v4.11) and publicly available toxicology data were used to support the
toxicity hazard profile of butyl oligomer. Due to the lack of toxicology data for butyl oligomer, surrogate
chemicals with toxicity data were identified based on known or predicted physicochemical and
toxicological properties. From these data, a PDE was derived in accordance with ICH Q3C and ICH Q3D
methodology.

Results: Due to lack of complete coverage of physicochemical properties and predicted reactivity by a
single surrogate, we relied on two surrogates, (1R,2S,5R)-5-methyl-2-prop-1-en-2-ylcyclohexan-1-ol
(isopulegol) (CAS No. 89-79-2) and 1-octene (CAS No. 111-66-0), for the toxicological assessment of
butyl oligomer. In ICH Q3E, a single surrogate, 3,3,5,5-tetramethyl-4-ethoxyvinylcyclohexanone (CAS
No. 36306-87-3), was used. Based on in silico predictions and surrogate data, butyl oligomer was
concluded to not be mutagenic, sensitizing, or irritating in either assessment. In our assessment, the
point of departure (POD) for derivation of the PDE was based on the results of a 90-day oral toxicity in
rats, in which a no observed adverse effect level (NOAEL) of 38 mg/kg/day was identified based on
kidney and hematological effects. In the Q3E assessment, the POD was based on a combined repeat
dose/reproductive toxicity study in rats, in which a NOAEL of 100 mg/kg/day was identified based on
kidney, liver, and spleen effects. Based on these POD values, a default body weight of 50 kg, and
application of composite modifying factors 2,500 and 5,000, parenteral PDE values of 760 pg/day and
1,000 pg/day were derived by us and ICH Q3E, respectively.

Conclusions: Independent derivation of a parenteral PDE for butyl oligomer (C:H40) by Gradient and
ICH Q3E resulted in very similar exposure limits despite using different surrogates for read-across. This
case study highlights that best practice approaches for surrogate identification and exposure limit
derivation are robust if scientifically justified.
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