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BASED ON RECOMBINANT HORSESHOE CRAB FACTOR C 
Kevin L. Williams, Senior Scientist, BioMerieux • e-mail: Kevin.Williams@biomerieux.com

INTERNAL COMPARISON STUDY

The aim of this study was to compare the new rFC test ENDOZYME II GO with kinetic-chro-
mogenic LAL tests in terms of inclusivity, interferences, precision, exclusivity and limit of 

study included a BioTek FLx800 and a BioTek Epoch2 coupled with Gen5 software (BioTek 
Instruments Inc, Winooski, VT).

INCLUSIVITY
-

ative bacteria and Reference Standard Endotoxin (RSE) were tested using the ENDOZYME II 
GO and LAL tests from two manufacturers in parallel. The rFC test correlated well to both LAL 

was slightly higher than the correlation between the two LAL tests (r = 0.933). 

44). Endotoxin values [EU/mL] were calculated from the respective standard curve and are plotted as logarithm. R values were calculated by Pearson cor-
relation tests. A.) ENDOZYMEII GO vs. LAL1 B.) ENDOZYME II GO vs. LAL2 C.) LAL1 vs. LAL2

KIKUCHI ET AL. 2017. COLLABORATIVE STUDY
on the Bacterial Endotoxins Test Using Recombinant Factor C-based Procedure for Detection 
of Lipopolysaccharides. Pharmaceutical and Medical Device Regulatory Science 48(4), 252–
260. [Japanese]

INTERFERENCE TESTING
-

ganic solvent and culture medium were tested in duplicates without and with PPCs of 0.5 EU/
mL. A PPC recovery of 50-200% indicated a valid result. All three methods were comparable 
regarding tolerated concentrations of substances for valid PPCs. The rFC test yielded a higher 
rate of valid recoveries (Tab. 1.)

Category Substance Conc./ dilution PPC recovery in 
ENDOZYME® II GO [%]

PPC recovery in LAL1 
[%]

PPC recovery in LAL2 
[%]

Common 
excipients

Sodium citrate
1 mM 112 161 92

0.1 mM 106 161 118

Dextrose
5% 80 134 92

0.5% 95 165 108

NaCl
500 mM 58 57 1
50 mM 92 135 84

Polysorbate 20
0.02% 77 61 50

0.002% 101 69 43

PBS
1x 82 96 36

1:10 100 142 110

Proteins
MAB-33

0.1 mg/mL 117 603 46
0.01 mg/mL 108 190 92

HSA
1 mg/mL 94 332 138

0.1 mg/mL 111 188 76
Organic 
solvent

Ethanol
1% 99 135 94

0.1% 114 174 104
Culture 
medium

IMDM
100% 35 214 55
10% 91 262 130

tested in duplicate replicates (n = 2). Red font color highlights invalid PPC recovery.

RECOMBINANT FACTOR C TESTING IN LIEU OF LAL

Given the reduction in horseshoe crab numbers as well as a drastic reduction in the numbers of shore-
birds on the Atlantic seaboard, many seek to reduce pharmaceutical reliance on the Limulus test re-
agent (LAL).   Recombinant factor C is a recombinantly produced protein expressed from the cloned 

The old And the new

Blood Collection from the American Horseshoe Crab, Limulus Polyphemus, Peter Arm-
strong and Mara Conrad, Jour. Vis. Exp. 2008; (20): 958.

The new ENDOZYME II GO is the evolution of ENDOZYME II, using the same reagents in a more 

0.005 - 50 EU/mL and PPCs 0.5 EU/mL, all in duplicate replicates (Fig. 2.).

1 -  Add water and samples to the dedicated wells.

2 -  Prepare and add the assay reagent.

3 -  
depending on the desired sensitivity (0.05 - 0.005 EU/mL).

Fig. 2. Plate layout of the GOPLATE.
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Fig. 1. ENDOZYME II GO kit components.

EASY OF USE

TIME SAVING

ERROR REDUCTION

RFC to LAL is closer in correlation than LAL1 to LAL2. 

 11 naturally occuring endotoxins (NOE)
•  Charles River Laboratories  

 
- Serratia marcescens ~600 EU/mL 
- Ralstonia pickettii ~300 EU/mL 
- Enterobacter cloacae ~1400 EU/mL 
- Escherichia coli (3% broth) ~700 EU/mL 
- Pseudomonas aeruginosa ~8000 EU/mL

•  Environmental water samples 
- Pond water / River water /River water 
- Waste water / Mineral water /Tap water

  ≥ 3 individual sample dilutions/  
concentrations in triplicate
  1 dilution per sample converted  
into EU/µg (LPS) or original EU/mL (NOE)

   
(LPS, 1 mg/mL)

•   Wako Pure Chemical Industries 
- Escherichia coli O55 (phenol extraction) 
- Escherichia coli O111 (phenol extraction) 
- Escherichia coli O55 (ultra-centrifuge) 
- Escherichia coli O111 (ultra-centrifuge) 
- Escherichia coli O113  (ultra-centrifuge) 
- Escherichia coli O150  (ultra-centrifuge) 
- Porphyromonas gingivalis ATCC 33277 
- Salmonella minnesota 1114 
- Salmonella minnesota R595 
- Pseudomonas aeruginosa PA01 
- Proteus vulgaris OX2 
- Campylobacter jejuni Penner O:19

•  Sigma-Aldrich Japan K.K. 
- Escherichia coli O128:B12 
- Escherichia coli J5 
- Salmonella enterica serotype typhimurium 
- Pseudomonas aeruginosa 10 
- Klebsiella pneumoniae

•  Seikagaku Corporation 
- Burkholderia cepacia
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