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Bacterial Endotoxin Testing:
New Method for Demasking
Endotoxin in Biopharmaceuticals

F

ollowing the initial observations by Chen et al., leading
manufacturers of biopharmaceuticals have
determined that endotoxin (LPS) can be “masked” in
biopharmaceutical formulations typically containing
phosphate, polysorbate, and sugars (1). Being in a masked state,
endotoxin is undetectable by the commonly used factor C
detection methods such as the Limulus amebocyte lysate test
(LAL). This phenomenon has also been denominated low
endotoxin recovery (LER).
As previously shown by Reich et al. (2), endotoxin masking is
time dependent, meaning that a defined amount of endotoxin
spiked to a sample at time point zero often cannot be
recovered (detected) with commonly used methods after hours
or days. This is sometimes the case even within minutes of
positive product controls (PPCs) initially have indicated a
positive test result. Such lack of test reliability can ultimately
affect patient safety.
Reich has studied the mechanisms behind endotoxin
masking based on previous findings showing that factor C
requires endotoxin as aggregates to be activated (3). The
interaction of buffer components, surfactants, and the active
pharmaceutical ingredient (API) changes the aggregation state
of endotoxin, thereby rendering factor C activation difficult,
which in turn affects endotoxin recovery. Nakamura et al.
observed similar behavior of surfactant-containing samples (4).
Finding the Missing Endotoxin — Development of a
Sample Preparation Method for Biopharmaceuticals: Since
early 2013, Hyglos has led a dedicated research effort to
develop an endotoxin demasking protocol for affected
biopharmaceutical formulations. The project has now resulted
Figure 1: Workflow of Hyglos sample preparation method for
demasking endotoxin
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in a sample preparation method enabling complete recovery of
endotoxin out of affected formulations.
The new method comprises the following four steps:
disturbing hydrogen bonding, adsorption of surfactants,
displacement of the endotoxin, and change of the endotoxin
aggregate form into micelles required for detection (Figure 1).
Hyglos offers the needed reagents as a complete sample
preparation kit — the Endo-RS® endotoxin recovery kit. The
sample preparation kit must be applied in combination with
the EndoLISA® endotoxin detection assay, because the solid
phase of EndoLISA ensures the complete removal of sample
matrix. This advantage of EndoLISA is important because the
reagents needed for demasking the endotoxin would otherwise
interfere with homogeneous methods such as LAL.
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