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using limulus amebocyte lysate (LAL), a product derived from . . . €S€ Solulions prodaucead low spike recovery, are not typically
. .. 1.5 53% 127% NT NT Yes 4% resulted in 50-200% spike i - - : :
horseshoe crab blood. However, USP <86> will become official Pichioromethane i i i P available in microbiology labs, or produced variable results at
in May 2025 and provides manufacturers with the information Ethyl Acetate 0.7 NT 08% NT NT Ves 204 recovery, a more concentrated the_dllutlons tested and @\)/vere not evaluated further. Additionally,
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Bicarbonate, 1M 0.5 S0 el 40 ° €S 0 solution was used to find the to 1:100 on the Trillium ™ cartridges. This is the only solution
Prgb_ltem Statementl: Eue to the aSS?Y’IS rcilllance on ?nzytmsltlc Acetonitrile 0 1504 106% NT NT Ves 20 dilution required to meet the spike that did not prc_)duce equivalent results between the TriIIiur_nT'VI
aClivity, ‘a(Ueols SOIUonSs Near-netiial DAt aretimost Stitabic: ol 01 — — = | e > Ty ecovery requirements. and LAL cartridges. There are no results for 1M Sodium
This creates a challenge when testing active pharmaceutical Ethano ' > > ° c> ° Bicarbonate on Trillium cartridges, as the results showed
ingredients (API) that are designed to be poorly soluble in Methanol -0.5 10% 0% NT NT Yes 2% il eeluden e Al positive results for endotoxin possibly indicating that the bottle
agueous media, such as long-acting injectable formulations. NMP -0.5 NT 0% 6% xx No N/A study: of reagent had become contaminated.
PMSO 06 NT 4% | 83% | 9% ves 1% * NMP and THF: Not widely Not all solvents transferred from I/E to LAL and Trillium
LAL assay Is lacking. This study evaluates organic solvent _ o itri 0 i -
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sensitive methods for materials with low solublility in aqueous 10% PEG-300 | Not available NT A7% 8204 NT Ve 1% | . Ethyl acetate was tolerated at 2% in the I/E cartridges, but
systems. possibly due to bubble only at 1% in the LAL and Trillium ™ cartridges
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Materials & Methods y step upper or lower threshold risk not meeting this acceptance

criteria due to the inherent variability of the assay. This
variability likely stems from the assay’s reliance on enzymatic

NT: Not Tested; pass/fail results are extrapolated based on trend, LogP data sourced from PubChem (https://pubchem.ncbi.nim.nih.gov/)

Eight organic solvents (N-methyl-2-pyrrolidone (NMP), _ _ _
- cascades. The LAL reagent is a relatively crude mixture of
acetonitrile, dimethyl sulfoxide (DMSO), ethanol, and y ’ gie p yme-.

- Ethyl acetate: I/E results Therefore, there is inherent lot-to-lot variability. For this reason,

acetonitrile and ethanol were tested on multiple LAL cartridges
to confirm results.

methanol), and five solubilizers (10% KLEPTOSE®, 10% D-
mannitol, polyethylene glycol, polysorbate 20, and polysorbate
80) were evaluated for use per USP <85> on a Charles River

indicated a 2% solution would % Spike Recovery, 0.05 EU/mL Endosafe® LAL and TrilliumTM

meet acceptance criteria, .
. o 250 cartridges
Endc_)safe nexgen PT_S. Solutlor_ls were |n|t|<'_:1IIy assessed on I/E however further dilution to 1% 0.5%
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requires further dilution. - Acetonitrile: I/E results indicated 150 Ethanol 1 41 65 2 2
Confirmatory testing was performed on LAL and that a 2% solution would meet 100 Acetonitrile | 1 65, 41, 69 3 3

recombinant Trillium cartridges, thus ensuring that the same
dilution worked with both traditional and recombinant reagents.
The LAL/Trillium study verifies the accuracy of the I/E study
and tests for precision by including replicates, measured by
Coefficient of Variation (CV). .

Assay acceptance criteria:

acceptance criteria, however

further dilution to 1% was >0

Mechanistically, it is likely that organic solvents and the
solubilizers tested In this study interfere with structure of the
enzymatic proteins and/or the ability of LPS to form biologically
active macromolecules. Monomeric lipopolysaccharide (LPS) is
not thought to be biologically active, and it is well documented

required. 0
10% Kleptose ®: 2% met

acceptance criteria in LAL

1. The CVs of the reaction times for both the sample and the

cartridges, however even at 1% S & : _
positive product control (PPC) must be <25% this product did not reach 50% (gb that pH, salt_ concentratlon,_chelatlng agents, ar_ld surfactants _all
5> Spike recovery of the PPC must be within 50-200% | N Og>\° play a role in low endotoxin recovery due to interference with
P y spike recovery. WAL Trillium S LPS aggregation?. This work adds significantly to the body of

data on this subject and provides proof of concept data showing
the successful implementation of organic solvents to perform
BET of insoluble pharmaceutical compounds.

Materials:
* Endosafe nexgen-PTS with EndoScan-V Software for BET

Application to insoluble pharmaceutical products

* Diluent was Limulus Reagent Water (LRW)
* Inhibition-Enhancement (I/E) Screening Cartridge Concentration _ | | Spike Assay | )
« Limulus Amoebocyte Lysate (LAL) Test Cartridge Fioelet |- legl® (mg/mL) et DI DijTE SPike CV 1 pecovery S?ES;:LVQ';y Cartridge type Contact Information
 Trillium™ Test Cartridge | | |
A 2.24 20 DMSO 1:200 LRW 1% 89% 0.5 0.05 EU/mL LAL Hannah Bolinger (Hannah.Bolinger@Gilead.com)
e e | | B 1.45 50 DMSO 1:300 LRW N/A 67% 0.3 /B
Reservoir  Spike LAL  Substrate OEteiﬁal Rsezr»:rz!;r En;i;)itkc:axm LAL Substrate Og’glclal Referen CeS
SR S st O st Wt B SR o W W s B s W s A C 2.13 20 DMSO 1:200 LRW 3.1% 105% 0.05  |0.005 EU/mL LAL
Replicate 1_28 " e 18 = M— 1. Sandle, T. "Variability and Test Error with the LAL Assay."” American
B — §C % - Pharmaceutical Review 17.6 (2014): 22-28.
Replicate 2 = . ~ = I iFi " " " " " I
e o—| |__ +C=0 5 This table shows results of method verification for insoluble pharmaceutical formulations prepared in organic solvent. These examples show that 2. Cao, Yuan, YUJl/E Zhang, and Frank Qiu. "Low endotoxin recovery
LAL Interference/Enhancement (1/E) sensitive methods can be developed for insoluble products using organic solvents. and its impact on endotoxin detection." Biopolymers 112.11 (2021):

e23470.
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