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Abstract

The bacterial endotoxins test (BET) is a critical quality control step for sterile
veterinary medicinal products and has long relied on limulus amebocyte lysate (LAL).
Concerns regarding ecological sustainability, supply stability, and inter-lot variability,
have driven adoption of non-animal alternatives. The recombinant cascade reagent
(rCR), comprising recombinant Factor C, recombinant Factor B, and (pro) clotting
enzyme to reconstitute the LAL coagulation cascade, enables quantitative BET.
Pharmacopeial adoption of rCR in present is heterogeneous: the United States
Pharmacopeia (USP) General Chapter <86> (effective 2025) recognizes BET using
recombinant reagents as an alternative to Chapter <85>, with implementation
requiring method validation and comparability assessment; the European
Pharmacopoeia currently treats rCR as an alternative method; the Japanese and
Chinese Pharmacopoeias have no rCR general chapter and likewise require validation
and comparability when adopted. This study establishes rCR testing techniques for
veterinary products and conducts method validation in line with pharmacopeial
principles. Within 0.005-5.0 EU/mL of bacterial endotoxin standards, calibration
correlations were (|r]) > 0.980; repeatability coefficients of variation (CVs) at each
level were <10% based on laboratory control standard. Interference was evaluated by
spiking 0.5 EU/mL endotoxin into endotoxin-free water; positive product control
recoveries measured by LAL turbidimetric, LAL kinetic chromogenic, and rCR
methods ranged 71.02-84.54%, meet the 50-200% acceptance criterion of the
pharmacopoeia. Six veterinary monoclonal antibody products were further tested at
the maximum valid dilution (MVD), vyielding recoveries of 55.97-84.48% with
interference-test CVs <10%, were consistent with pharmacopeial expectations and
laboratory quality controls. Future work will extend matrix-interference and
method-comparability studies to a broader set of sterile veterinary dosage forms to
confirm the suitability of rCR for veterinary medicinal products.



