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Abstract

Low Endotoxin Recovery (LER) studies are intended to determine any potential endotoxin masking effect of sample matrices tested using the Limulus Amebocyte Lysate. The failure in endotoxin recovery from drug products (DP) may lead to endotoxin contamination not detected at release and pyrogenic products
distributed for commercial uses. According to PDA Technical Report 82, LER study Is performed spiking DP with Reference Standard Endotoxin (RSE) as preferred standards. Naturally Occurring Endotoxins (NOE) may be used as further assessment. According to the regulation LER study is mandatory only for
biological DP. In the present study a no-Biological DP showed LER phenomenon. The product spiked with RSE showed a spike recovery below 50% at 24 hours. The most common mitigation strategies (i.e. use of MgCl,, MgSO, and dispersing agent) were found to be not suitable for LER troubleshooting. Further
Investigations on this LER effect have highlighted that the masking activity was related exclusively to the Active Pharmaceutical Ingredient. No LER effect has been observed spiking the DP with NOE at time zero, 24 and 48 hours. LER effect observed in no-Biological DP and the use of NOE as concrete investigation
option might lead to a batch release in a non-regulated scenario.

Introduction and mitigation strategies
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The term “Low Endotoxin Recovery” (LER) describes the failure to detect spiked endotoxins in some sterile biological drug products when Checkpoints Time Point zero

tested using the internationally harmonized compendial Limulus Amebocyte Lysate (LAL) assay. B Time zero 24 Hours 48 Hours N 2.5mM MgSOq + PYIQSRELSE 2% oMM MgSO04 + Fyrosperse 2%

Sample (Finished DP) Sample (Finished DP)

A sterile Drug Product (DP) made of a formulated (EDTA and Mannitol in WFI) solution of a chemically synthesized antiemetic agent was Result (EU/mL) RE“%“EW Result (EU/mL) RE“%“EW Result (EU/mL) Re‘-’.;’:’e’!f Result (EU/mL) Recovery % Result (EU/mL) Recovery %

analyzed for Bacteria Endotoxins testing, using kinetic turbidimetric assay.

Unspiked <2.1875 <4.375 <2.1875 Unspiked <2 1875 <2 1875
Not detected Not detected
- " . o . Not detected Not detected

Experimental conditions: :Irglgﬂcﬂ:i% ) Spiked 16.8 - (bs'lj?:: Llﬁl-:?t 0 (bsé?l‘j: g;e‘ﬂ_':ﬂ 0 ::‘;‘33;&'%” Spiked (bﬁluw th?:i Iazt point of 0 {I:nelc:wtth?j Iazt point of the 0

- In the Initial Trial, product dilution was conducted using LAL Reagent Water (LRW). Subsequent trials were carried out to troubleshoot — standard curve) standard curve) Spiked the standard curve) standard curve)
the issue encountered in the initial trial at the time point 24h. During the first Additional Trial, various concentrations of MgSO, were s 21.28 LRW 19.18 19.18
used for sample dilution. In the second Additional Trial, product was dilution using Pyrosperse™ (dispersing agent) at 2% and MgSO, e T e R T TR T ’ o colution diuting the DP o with different Additional Trial (n°3): Kinetic Turbidimetri ’ e solution diluting the DP sample with a concentration
. . . . . .y . . . . . Iitional Trial (n°1): Kinetic Turbidimetric asSsay resuits on sampie solfution dtiuting tne sample wi Iirreren itional Trial (n°3): Kinetic Turbidimetric asSsay resuits on sampie solfution atuti Wi I
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- During the Initial Trial and Additional Trials n°1 and 2, the undiluted product was spiked with a theoretical RSE of 17.5 EU/mL and Time Point zero Time Point zero
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Which component of the drug product formulation causes the low endotoxin recovery effect? What If we used different endotoxin?
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Considering that some excipients in DP formulations have been reported to cause the LER \
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LRW. Common mitigation strategies, such as using MgCl,, MgSO, and dispersing agents, were Summaries of % recovery on DP with and without troubleshooting and on bufter
ineffective in antagonizing LER issues, as no endotoxin recovery was observed even at time zero. excipients with Kinetic Turbidimetric assay
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due to its molecular structure interfering with endotoxin recovery when using the internationally > " . ' . o '_ _ _ | o o

harmonized compendial Limulus Amebocyte Lysate (LAL) assay 0 used included the following points: ST1: 0.005, ST2: 0.05, ST3: 0.5, Currently, there are no standardized protocols for NOE production, nor are there official guidelines
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A These studies demonstrate that pOtentiaI LER effects impaCt not Only BiOlogicaI prOdUCtS but also no- - All Samples tested in the different trials were kept under the same A Endotoxins are crucial qua“ty parameters in the release testing of sterile products’ but unpredictab|e
Biological products. These scenarios could represent a future opportunity for regulatory authorities to L el = storage condition (20-25°C) and recovery calculations were performed masking effects can occur with various product formulations. The current unregulated scenario (no
expand LER concern beyond Biological products context and explore alternative testing pattern (i.e., in TIME ZERO RS 48 HOURS using the same formulas of initial trial and Additional Trial n°1, 2 and 3. LER concern to date reported on regulations for no-Biological products) is believed to require re-
progesi cortlt_r ol, use of NOE, Monocyte Activation Test) to demonstrate ahsence of endotoxins on i - The test was performed using kinetic chromogenic assay. evaluation, in the light of _e_vidences provided, and in such circumstances, discretionary resolutions
product matrices. for batch release of specific formulations should be adopted.
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