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Pharmaceutical and personal care products, including syrups and toothpastes,
extensively use glycerin, sorbitol, and propylene glycol. However, past incidents of
ethylene glycol (EG) and diethylene glycol (DEG) contamination in these products have
raised serious health concerns. Recently, several child deaths linked to contaminated
cough syrup consumption have heightened concerns regarding the safety of Indian
pharmaceuticals. In response, Indian drug regulatory authorities and the Indian
Pharmacopoeia have implemented several measures to enhance the quality, safety, and
efficacy of pharmaceuticals manufactured in India. These measures encompass risk-
based inspections of manufacturing facilities, rigorous quality control checks of

medicinal products intended for export, and increased transparency in the supply chain
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of excipients prone to EG and DEG contamination. Further, the Indian Pharmacopoeia
has updated monographs for five high-risk excipients: glycerin, propylene glycol, sorbitol
solution (70%, both crystallizing and non-crystallizing), and liquid maltitol. These efforts
are consistent with global regulatory standards and aim to ensure the overall quality

and safety of pharmaceuticals produced in India.
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Background
This report addresses the reliability of results from rat Embryo-Fetal Developmental

Toxicity (EFDT) studies. Recent literature discusses the roles of reproducibility,
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replicability, and other influences on scientific reliability. Reproducibility is a re-analysis
of the original data, while replicability addresses the same question with a separate
study of some type. Concordance of rat and rabbit studies has been addressed previously,
but replication of single-species EFDT studies was not found in the literature. A modest
modification of the rat study is therefore proposed to assess replicability and possibly
enhance reliability.

Methods

Regulatory guidelines were consulted and relevant literature was identified through
online searches.

Results

Each replicate EFDT (r-EFDT) study in rats would consist of half the mated females of
the definitive study. Studies would start at the same or different times in one testing
facility. Separate shipments of animals (non-littermates) are required. All other
procedures would be protocol-driven. The micro- and macro-environments of the animals
would be held as constant as possible. Justification, design options, and interpretation
methods are discussed.

Conclusion

Besides adding reliability, other benefits include reduced animal usage, and potentially
reduced cost and time to final reports. By reducing the need for repeated studies due to
questionable results, this modified study is viewed as a more efficient use of costly
resources. The r-EFDT study design could easily be adapted to assess replicability of
rabbit EFDT and some general toxicity studies. Future replicate studies are needed to

critically evaluate replicability and the overall impact on study reliability.
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Inotersen, a 2'- O-(2-methoxyethyl) modified antisense oligonucleotide (2'-MOE ASO), is
approved for the treatment of hereditary transthyretin-mediated amyloidosis (hATTR).
It underwent a comprehensive nonclinical safety evaluation, including safety
pharmacology, repeat-dose toxicity, genotoxicity, reproductive and development toxicity,
and carcinogenicity studies. Tumorigenic potential was assessed through dedicated
carcinogenicity studies in transgenic rasH2 (Tg.rasH2) mice and Sprague Dawley (SD)
rats. In the 26-week Tg.rasH2 mouse study, inotersen and a mouse-active surrogate
(ISIS 401724) were administered as weekly subcutaneous (SC) doses up to 80 mg/kg and
30 mg/kg, respectively. Proinflammatory effects and ASO accumulation in the liver and
kidney, both well-documented class effects, were observed; however, no treatment-
related neoplasms were noted. Similarly, the mouse surrogate did not induce any
treatment-related neoplasms. In the 2-year SD rat carcinogenicity study, inotersen was
administered as weekly SC doses up to 6 mg/kg. The primary dose-limiting effect at doses
>2 mg/kg/week was an increased incidence of chronic progressive nephropathy (CPN),
which contributed to decreased survival at the 6 mg/kg/week dose level. Notably, no renal
neoplasia was associated with the increased CPN. Increasing mononuclear cell
infiltrates at the injection site were linked to an increased incidence of subcutaneous
fibrosarcoma at doses >2 mg/kg/week. This inflammation-associated injection site tumor
in rats administered inotersen has limited relevance for humans. Additionally, the long-
term assessment of ASO effects in rats is somewhat limited due to the ASO exacerbation
of CPN and its impact on survival. There was no evidence of genotoxicity in vitro or in

vivo at limit doses. Collectively, these data support a conclusion that a single



carcinogenicity assessment in the Tg.rasH2 mouse, along with data from chronic
toxicology studies in the rodent and nonrodent, is sufficient to assess carcinogenic

potential for this drug class.
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Intravitreal (IVT) injection is an uncommon route of parenteral administration for
therapeutic medications, but one of the most important for the treatment of ocular
diseases, especially those related to macular degeneration. Nonetheless, there are
currently no regulatory guidelines that specifically address how to establish a permitted
daily exposure (PDE) for impurities and residual process reagents in IVT pharmaceutical
drug products given the unique vulnerability of ocular tissues. The establishment of
PDEs for IVT administration is complicated by the limited understanding of metabolism
and clearance of small molecular weight chemicals from the human vitreous humor (VH),
a problem compounded by the limited IVT-specific toxicological data. In this paper, we
describe a feasible and comprehensive methodology for deriving PDE limits for
impurities and residual process reagents from IVT drug products, as exemplified by five
case studies, including inorganic elements, formic acid, polyethylene glycols, acetic acid,
and caprolactam. The five case studies were selected to cover compounds with a wide

range of impurity sources and toxicological data availability. The proposed framework
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considers both local ocular and systemic toxicity endpoints and advances the goal of a

harmonized, science-based approach for deriving IVT PDE limits.
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Consumers may be exposed via foods to a diverse range of substances that could be
considered as contaminants. However, it is not always straightforward to understand
the definition of a ‘contaminant’. The present review evaluates how various categories of
food-relevant substances are considered in terms of being ‘contaminants’. To this end
these categories of food borne constituents are evaluated against the various criteria
encountered in the available definitions of a food contaminant, including unintentional
presence, harmful, existence of regulatory limits, and stakeholder perception. The
categories of chemicals considered include: phytotoxins, mycotoxins, (heavy) metals,
persistent organic pollutants (POPs), processing aids, process related contaminants, food
contact materials (FCMs), pesticides and veterinary drugs. The evaluation revealed that
usage of the term appears complex, and may differ between stakeholders. A common
proposed definition of the term ‘contaminant’ could be ‘a substance considered to require
control measures due to the unacceptability of its context within a food’. Use of a

dimension of harm results in equivocal outcomes because risk depends on the level of
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exposure. As the term ‘contaminant’ has influence on risk management including public
policy, the motivations for applying the term should be subject to more detailed analysis

and understanding.
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