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1 Purpose of the Document 

 

Purpose Production of products in a regulated environment requires 

detailed documentation of all components used. The 

purpose of the Regulatory Support File (RSF) is to provide 

comprehensive information about EndoTrap HD affinity 

matrix to help customers register their production processes. 

Information described here may also be useful for quality 

control and setting up procedures for cleaning-in-place 

(CIP) and sanitization. 
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2 Quality policy 

 

LIONEX GmbH It is of highest interest for all LIONEX employees to 

continuously improve the satisfaction of our customers and 

all business partners and permanently fulfil their needs and 

desires to establish successful enduring partnerships. 

This will be achieved by: 

- Development and manufacturing of innovative products 

of outstanding quality 

- Provision of extensive customer support and service 

- Well-educated, highly dedicated employees 

- Maintenance and continuous improvement of our quality 

management system 

- Compliance with all relevant statutory requirements 

Bead manufacturer Tosoh Bioscience GmbH, the manufacturer of our beads, is 

certificated according to ISO 9001. 

Selection of reagent supplier LIONEX selects all its’ reagent suppliers appropriate to 

defined quality aspects. One of our criteria is the supplier’s 

certification according to standards that are required for our 

products or processes. The fulfilment of our demands is 

monitored regularly by early supplier assessments or audits. 

 

 

2.1 Certifications 

 

ISO standards Since October 2009 LIONEX is certified according DIN EN 

ISO 13485:2016. 

Regulatory requirements There are no regulatory requirements (such as GMP) for the 

production of EndoTrap HD. 
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2.2 Certificate for Quality Assurance 

 

LIONEX GmbH DIN EN ISO 13485:2016. 

Scope: Development, manufacturing and distribution of 

biotechnological products for use in the sectors of life 

science, food analysis and human diagnostics. 

Tosoh Corporation 

Tosoh Techno-System Inc. 

Tosoh Hi-Tec, Inc. 

Tosoh AIA, Inc. 

ISO 9001:2015, JIS Q 14001:2015 

Scope: Design, manufacturing, sales and services of in vitro 

diagnostic medical devices, genetic analysis devices, liquid 

chromatography systems and separation media. 

Tosoh Bioscience, LLC QSR®´s* Contract and ISO 9001:2015  

Scope: Supplying bio-separation products to the 

pharmaceutical and biotechnology industries. 

Exclusions: 7.3 Design and development; 7.5.1 Control of 

production and service provision (service provision only); 

7.5.2 Validation of processes for production and service 

provision; 7.5.4 Customer property. 

Tosoh Bioscience GmbH ISO 9001:2015 

Field of application: 

development and distribution of HPLC-columns and 

separation media for purification and production of bio-

products 

* QSR: Quality System Regulation 
♠ ISO: International Organization for Standardization 
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3 Product description 

 

Content of Chapter 3 Chapter 3 provides a general overview on the basic features 

of EndoTrap HD affinity matrix and endotoxin analysis 

- What is EndoTrap HD 

- General product features 

- Endotoxin (definitions, characteristics, detection 

methods, unit definition) 

 

 

3.1 What is EndoTrap® HD 

 

General description - EndoTrap HD is an affinity matrix suited for removal of 

endotoxin. It consists of a phage-derived protein ligand 

covalently bound to an acrylate bead matrix. The ligand 

recognizes the conserved inner core of 

lipopolysaccharides (LPS). High affinity binding requires 

low concentration of calcium ions. 

 

 

3.2 General Product Features 

 

Intended use of the product Removal of bacterial lipopolysaccharides from biological 

solutions. 

Principle of the product Affinity chromatography 

Origin of protein ligand Bacteriophage tail protein 

Ligand specificity Inner core region of LPS of gram-negative bacteria. 

Requirement for 

LPS binding 

at least 0.1 mM free calcium ions, 

e.g. supplemented as CaCl2 

Amount of immobilized 

protein 

approx. 1 - 3 mg/ml 
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3.3  Endotoxin (definitions & characteristics) 

 

Definition pyrogen Any substance which would induce a temperature rise when 

introduced into an organism. 

There are a lot of substances that can cause fever in 

mammals; examples are bacterial DNA, LTA (from Gram-

positive bacteria), porins or superantigens.1 

Definition endotoxin The term "endotoxin" is occasionally used to refer to any 

cell-associated bacterial toxin, in bacteriology it is properly 

reserved to refer to the lipopolysaccharide complex 

associated with the outer membrane of Gram-negative 

pathogens.2 

Definition LPS Lipopolysaccharide; major component of the outer 

membrane of Gram-negative bacteria. 

Structure of LPS Large molecule consisting of a lipid and a polysaccharide 

(carbohydrate) joined by a covalent bond. The LPS consists 

of three general parts: 

- Variable region called o-specific chain 

- Relatively conserved core region 

- Conserved Lipid A 

 

“Inner core region” of LPS Consisting of heptoses and keto-3-deoxy-octonic acid 

(KDO) forming a rare sugar-motive which is highly 

conserved. 

Physical characteristics 

of LPS1 

- complex amphipathic molecules 

- net negative charge tendency 

- molecular weight: 10 – 20 kDa 

- isoelectric point (pI): ~ 2.0 

- critical micelle concentration (CMC): ~ 4 µM 

 

3.4  Endotoxin (detection methods & unit definition) 

 
1 Endotoxin Compendium, V 10.13, Hyglos GmbH 
2 http://www.textbookofbacteriology.net/endotoxin.html 

http://www.textbookofbacteriology.net/endotoxin.html
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Detection methods for LPS - EndoLISA® endotoxin assay: 

sensitivity: 0.05 – 500 EU/ml 

- EndoZyme® endotoxin assay: 

sensitivity: 0.005 – 500 EU/ml 

- Recombinant Factor C assay: 

sensitivity: 0.01 – 10 EU/ml 

- Rabbit pyrogen test 

(Ph.Eur. 2002, 2.6.8) 

sensitivity: “13.81 EU/mL/kg as the concentration of 

endotoxin necessary to induce a temperature rise of 

0.5ºC”1 

- Limulus amebocyte lysate test2 

(Ph.Eur. 2002, 2.6.14) 

Gel Clot LAL: 

sensitivity: 0.03 – 0.25 EU/ml 

Chromogenic End-Point LAL: 

sensitivity: 0.1 – 1 EU/ml 

Kinetic Turbidimetric LAL: 

sensitivity: 0.01 – 100 EU/ml 

Kinetic Chromogenic LAL: 

sensitivity: 0.005 – 50 EU/ml 

- NIH-3T3 fibroblasts activation-cytokine assay 

sensitivity: 10-20 pg/ml = 0.1-0.2 EU/ml3 

 

 

 
1 Rosimar L. Silveira, et al. Comparative evaluation of pyrogens tests in pharmaceutical products. Brazilian 

Journal of Microbiology (2004) 35: 48-53.  
2 Endotoxin Compendium, V 2.6, Hyglos GmbH 
3 Fraunhofer Institut für Grenzflächen- und Bioverfahrenstechnik, Jahresbericht 2006/2007, page 62 
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Endotoxin unit definition Endotoxin unit (EU) describes the biological activity of an 

endotoxin molecule. 

The biological activity causing pyrogenic effects depends 

on a variety of factors like polysaccharide chain length, 

aggregation status, solubility in biological fluids, bacterial 

source, associated substances, etc.1 

1 EU corresponds to ~100 pg of endotoxin. 

1 EU = 1 IU 
(common standard for the United States Pharmacopoeia, the World 

Health Organization and the European Pharmacopoeia) 

 

 

 
1 Endotoxin Compendium, V 2.6, Hyglos GmbH 
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4 Specifications 

 

LPS Binding Ligand EndoTrap® HD ligand 

 Protein structure:  homo-trimer 

 Molekular weight:  150 kDa (trimer) 

 Binding constant:  KD = 5 x 10-8 M 

 Isoelectric point: 8.52 

 

Bead Matrix Hydrophilic, cross-linked methacrylic polymer 

 Particle size range:  40 – 90 µm 

 Exclusion limit: 5000 kDa (globular proteins) 

 1000 kDa (PEG) 

 Mean pore diameter:  1000 Å 

 

EndoTrap® HD Immobilized ligand:  approx. 1 - 3 mg/ml 

 Binding capacity:  > 5 x 106 EU/ml resin 

 Operating pH range:  pH 4 - 10 

 Operating flow rate: maximum 600 – 840 cm/h 

 Operating pressure: up to 0.3 MPa is recommended 
 (maximum pressure drop on column  is 

0.7 MPa) 

 Temperature stability:  4 – 35 °C 

 Ligand leakage:  < 20 ng/ml 

 Shipping condition:  ambient temperature 

 

 



Regulatory Support File – EndoTrap HD  V 03/2020 

CONFIDENTIAL, © LIONEX GmbH 10/54  

5 Operating, Column dimension & Applications 

 

Content of Chapter 5 Chapter 5 provides a detailed operating guidance and 

application data referring to the Package Insert: 

- Operating 

- Column dimension 

- Equilibration buffer 

- Samples to be applied 

- Tested LPS sources 

- Applications data: 

pH 

Ionic strength 

Sanitisation buffers 

Applied samples: BSA, IgG, Lysozym 

Pressure / flow comparison 

Reusibility 
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6 Product stability 

 

A) 

Chemical stability 

Discusses all leakage studies performed, including detection 

and quantification of extractable compounds. 

There is also information on shelf life and storage stability. 

B) 

Chromatographic stability 

Is deduced from the results of the stability studies on the 

chromatographic medium, i.e. the elution pattern behaviour 

and the pressure/flow rate changes after treatment with 

different physical conditions and chemical agents. 

 

 

A) Chemical stability 

6.1 LPS-binding ligand 

Please see chapter 7.1. 

 

6.2 Bead resin 

Please see chapter 7.2. 

 

6.3 Matrix (EndoTrap HD) 

Please see chapter 7.3. 

 

6.4 Protease 

 

Protease 

as sample 

Proteases may destroy the EndoTrap® ligand during LPS 

removal. Please perform the cleaning steps at conditions 

where the protease is less active, e.g. 4°C, or change the 

buffer composition if possible. 

Example: When using pepsin, work above pH 6 since 

pepsin is an acidic protease.. 
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6.5  Storage 

 

Storage Unused resin can be stored in the container. Ensure that the 

container is densely closed. 

EndoTrap HD is delivered in 20 mM sodium phosphate 

150 mM NaCl, 2 mM EDTA, pH 7.4, 2.5 ppm ProClin 

 Fresh material: at 2-8 °C as supplied 

 Regenerated material: at 2-8 °C in storage buffer 

supplemented with 2.5 ppm ProClin or 0.02% sodium 

azide 

 Alternatively 20% ethanol can be used as storage buffer; the 

storage time will then be reduced to 4 weeks. 

 Note: Do not freeze! 

 

 HD resin is stable up to 3 month at room temperature  

 

 

6.6 Shelf life 

 

Shelf life 24 month for unused material when stored at 2-8 °C. 

Unused material is stable until the stated expiry date when 

stored correctly (at 2-8°C). 
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B) Chromatographic stability 

6.7 Pressure / flow comparison 

 

 Bed size: 1 cm Bed size: 5 cm Bed size: 10 cm 

Flow 

rate 

[cm/h] 

Pressure 

[MPa]: 

buffer 

Pressure 

[MPa]: 

BSA 

Pressure 

[MPa]: 

buffer 

Pressure 

[MPa]: 

BSA 

Pressure 

[MPa]: 

buffer 

Pressure 

[MPa]: 

BSA 

50 0.01 0.03 0 0.01 0 0.01 

100 0 0 0 0 0 0.01 

200 0.02 0.03 0.02 0.03 0.03 0.04 

300 0.05 0.06 0.07 0.09 0.09 0.11 

500 0.1 0.12 0.14 0.19 0.21 0.23 

1000 0.24 0.29 0.41 0.44 0.55 0.56 
 

Pressure / flow comparison: The pressure / flow comparison between buffer (20 mM 

Hepes, pH 7.4; 150 mM NaCl, 0.1 mM CaCl2) and BSA (10 mg/ml dissolved in buffer). 

The pressure / flow data were determined in Millipore Vantage column (diameter 16 mm, 

height 250 mm) packed to a bed height as indicated using equilibration buffer as the mobile 

phase at 20°C. 

 

 

Equilibration buffer 
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BSA solution [10 mg/ml] 

 

 

6.8 Elution pattern behaviour 

Please look into chapter 8. 

 

 

6.9 Regeneration 

 

Regeneration EndoTrap HD can be regenerated under mild conditions by 

complexing Ca2+ with EDTA at elevated ionic strength. 

 Regeneration buffer: 

20 mM Hepes, 1 M NaCl, 2 mM EDTA, pH 7.5 

 Protocol: 

Clean the column with 6 column volumes regeneration 

buffer. 

 Flow rate: 600 – 840 cm/hr 

 

 



Regulatory Support File – EndoTrap HD  V 03/2020 

CONFIDENTIAL, © LIONEX GmbH 15/54  

6.10 Re-usability 

 

Cycle number Endotoxin 

removal efficiency [%] 

Sample Recovery 

BSA [%] 

0 99.9955641 102.5 

1 99.9946041 99.5 

2 99.9948371 97.5 

3 99.9948335 99.5 

4 99.9946371 96 

5 99.9948401 97 

6 99.9944963 97 

7 99.9949815 97 

8 99.9913897 96.5 

9 99.9945602 96 

10 99.9955641 102.5 
 

Re-usability: 100 ml BSA solution (10 mg/ml) was spiked with 106 endotoxin units and 

endotoxin removal by EndoTrap HD (10 ml column) was measured. After each removal step 

the resin was regenerated with regeneration buffer and equilibrated with Hepes buffer (20 mM 

Hepes, pH 7.5; 150mM NaCl, 0.1 mM CaCl2) before starting the next cycle. 

 

 

6.11 Cleaning in place (CIP) 

 

Cleaning in place CIP should remove tightly bound, precipitated or denatured 

substances from the purification system. 

 CIP buffer: 

20 mM Tris, pH 8.0 

supplemented with 6 M Urea or 2 M GdnHCl 

 Protocol: 

Clean the column with 6 column volumes CIP buffer. 

 Flow rate: 600 – 840 cm/hr 
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6.12 Sanitisation 

 

Sanitisation Sanitisation reduces microbial contamination of the resin to 

a minimum. 

 Recommended sanitisation buffer: 

0.1 M Acetic acid + 20% Ethanol 

 Protocol: 

Incubate the column with sanitisation buffer for 2 – 12 

hours. 

 

Sanitisation buffer Incubation time Factor of reduction [CFU] 

  Listeria E.coli 

0.1 M Acetic acid 

+ 20% EtOH 

4 hours > 107 > 107 

70% EtOH 6 hours > 107 > 107 

0.1 M HCl 6 hours > 107 > 107 

 

Sanitisation test: Batch mode: Endotoxin removal of 1.5 ml endotoxin spiked BSA (20 

mg/ml, 600 EU/ml) with 0.1 ml EndoTrap HD resin. The indicated sanitisation buffer 

provided 100% reduction of bacterial contamination (107 CFU incubated for indicated time). 

Endotoxin removal is not affected when resin is exposed to the same buffers for 24 hours. 
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7 Analytical methods 

Protocols of listed analytical methods are available on request. 

 

LPS-binding ligand - LPS concentration 

- Microbial contamination 

- Purity of the ligand 

Bead resin - particle size distribution 

- coupled protein amount 

Matrix 

(EndoTrap HD) 

- LPS binding capacity 

- LPS removal efficiency 

- Microbial contamination 

- Ligand leakage 

 

 

7.1 Analytical methods for the LPS-binding ligand 

 

Specifications / 

Characteristics 

Limit Analytical method 

LPS concentration < 15 EU/mg EndoZyme® recombinant Factor 

C (rFC) endotoxin detection assay 

LAL assay 

“Kinetic Chromogenic LAL 

assay” 

Microbial contamination 

(microorganism / ml 

suspension) 

< 10 cfu/ml Bacterial growth on plates 

Purity of the LPS-binding 

protein (ligand) 

> 97.5% 

no aggregates visibly 

no foreign protein 

visible 

 

Gel filtration 

UV spectrum 

SDS-PAGE 

 

Fluorescence spectrum 

(310-330 nm) 

Concentration of the LPS-

binding protein (ligand) 

 UV spectrum 
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7.2 Analytical methods for the bead resin 

 

Specifications / 

Characteristics 

Limit Analytical method 

Particle size distribution1 > 80% of the particles must be 

between 40-90 µm 

It is measured using a 

Coulter Counter 

according to manufacturer´s 

protocol (Coulter 

Electronics). 

Exclusion limit2   

Microbial contamination2   

LPS concentration2   

Eluable matter2   

Colored particles and other 

foreign substances2 
  

 

QC Methods2 

Tosoh Bioscience 

All Toyopearl resins are tested before release. All Tosoh 

Bioscience resins are inspected for the presence of any foreign 

material before release. 

 

 Please contact Tosoh Bioscience for more detailed information. 

 
1 Toyopearl® AffiPak ACT LabPak Sampler, Tosoh Bioscience 
2 Drug Master File for Toyopearl® Chromatographic Resins, File Number BB-MF-3907, February 2006, Tosoh 

Bioscience LLC 
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7.3 Analytical methods for matrix 

 

Specifications / 

Characteristics 

Limit Analytical method 

Coupled protein amount ≥ 4 mg/ml beads Indirectly via A280, 
measurement of the ligand 

concentration difference before 

and after coupling 

LPS binding capacity ≥ 5 x 106 EU/ml resin 
1.5 ml BSA [10 mg/ml] on 

0.3 mL resin, spiked with 4.5 

x 106 EU LPS) 

Indirect via LAL assay 
(before / after using 

EndoTrap HD) 

LPS removal efficiency ≥ 99% 
(from 1.5 ml BSA [10 mg/ml] 

] on 0.3 mL resin, spiked with 

7.5 x 103 EU LPS) 

Indirect via LAL assay 
(before / after using 

EndoTrap HD) 

Microbial contamination < 10 cfu/ml Bacterial growth on plates 

Ligand leakage < 20 ng/mg 

 

Leakage ELISA, 

according to LIONEX 

protocol 
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8 Extractable compounds 

 

8.1 Extractable compounds from bead resin (Toyopearl)1 

An activated bead matrix is used for the coupling of EndoTrap ligand. Leakage of residual 

monomers and reactants from EndoTrap HD has not been tested. Please contact Tosoh 

Bioscience for more detailed information. 

 

8.2 Extractable compounds from manufacturing process 

Raw materials used in the manufacture of EndoTrap HD, which may give rise to potential 

contaminants are shown below: 

 

Extractable compounds Analytical methods 

Boric acid, EDTA, GdnHCl, Citrate, Ethanolamin, NaCl A chromogenic assay for 

EDTA has been reported. 

(Sorensen, K., An easy microtiter 

plate-based chromogenic assay for 

ethylenediaminetetraacetic acid 

and similar chelating agents in 

biochemical samples. Anal. 

Biochem., 206(1), 210-211 (1992)) 

 

 

 
1 Drug Master File for Toyopearl® Chromatographic Resins, File Number BB-MF-3907, February 2006, Tosoh 

Bioscience LLC 
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8.3 Extractable compounds from EndoTrap HD 

To ensure low ligand leakage we recommend starting the protocol with a regeneration step 

followed by an equilibration step, therefore the concentration of leached ligand in fractions 

should be in the range of 300 pg/ml to 10 ng/ml. 

Our experiments showed that the first column volume of sample has a higher ligand leakage 

than the rest of the purified sample. To ensure the lowest ligand concentration in your sample 

we recommend collecting the first column volume separately. 

When applying concentrated sample solutions (e.g. > 5 mg/ml) the concentration of leached 

ligand could be up to 20 ng/ml in the very first fraction. 

 

Extractable compounds Amount Analytical methods 

LPS-binding ligand < 20 ng/ml 

 

EndoTrap Leakage ELISA, 

according to LIONEX 

protocol 

Extractable compounds from bead resin 

(please see 8.1) 

 

 

8.4 Extractable compounds from storage buffers 

Raw materials used in the manufacture of EndoTrap HD, which may give rise to potential 

contaminants are shown below: 

 

Extractable compounds Amount Analytical methods 

ProClin 150 

Active Ingredients: 

- 5-chloro-2-methyl-4-

isothiazolin-3-one 

- 2-methyl-4-isothiazolin-

3-one 

- magnesium chloride 

- magnesium nitrate 

2.5 ppm 

CAS-numbers: 

26172-55-4 

 

2682-20-4 

 

14989-29-8 

10377-60-3 

Literature from Sigma-

Aldrich available: 

Analytical Technique - 

Chemical Standards: ProClin 

150 Preservative for 

Diagnostic Reagents 

Others: 

Tris, NaCl, EDTA 

 For EDTA please see 8.2 
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9 EndoTrap Leakage ELISA 

 

Introduction Depending on the intended use of the preparation and the 

step in the purification (early or late), where EndoTrap is 

used, a quantitative analysis of residual EndoTrap ligand 

might be required. 

The EndoTrap Leakage ELISA has been developed to allow 

an accurate and reproducible determination of small 

amounts of EndoTrap ligand in biological samples. 

This ELISA is suitable for detection of leached ligand from 

EndoTrap HD resin. 

 

 

9.1  Specifications of EndoTrap Leakage ELISA 

 

Intended use Quantification of EndoTrap HD ligand leakage in biological 

aqueous solutions. 

Secificity A specific monoclonal antibody to EndoTrap ligand 

(EndoTrap HD) are used in the assay. Cross-reaction with 

other proteins is not known. This ELISA is not suitable to 

detect leached EndoTrap red ligand. 

Measuring range 2000 pg/ml to 30 pg/ml 

Limit of Quantification 

(LOQ) 
30 pg/ml EndoTrap ligand 

Storage Store at 2-8°C 

Stable up to 1 month at room temperature 

 

 

9.2  Package Insert EndoTrap Leakage ELISA 

 

Package insert including detailed operating guidance is enclosed on the following pages. 
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10 Toxicological data 

 

10.1 Toxicological data – EndoTrap ligand 

 

The EndoTrap ligand is a protein by nature, which is bound to the polymeric bead-matrix by 

stable covalent bonds. However, leakage of minute amounts of ligand is a matter of fact for 

all affinity materials. Depending on the intended use of the preparation and the step in the 

purification (early or late), where EndoTrap is used, different amount of EndoTrap ligand 

will leached into the sample pool. 

To make a statement regarding the immunomodulatory and toxicological properties of the 

EndoTrap ligand several in-vitro studies were performed: 

Immunomodulatory properties 

in cultures of murine 

splenocytes 

Study design: 

Determination of the immunostimulatory properties of 

EndoTrap HD ligand in the murine splenocyte model 

system. In this assay system murine splenocytes/ml were 

stimulated with 20 µl (corresponding to 20 µg antigen) of 

EndoTrap HD ligand. Indicated cytokines were determined 

from the precleared supernatants using commercial kits. 

Conclusion: 

These experiments clearly demonstrate, that under the 

reported conditions EndoTrap HD antigen revealed no 

detectable pyrogenic and mitogenic properties to activate 

the innate immune system. 

[Report LO-060005 attached.] 

Tests for cytotoxicity: 

in vitro-methods 

DIN ISO 10993-5 

Testung der biologischen 

Verträglichkeit / 

Biokompatibilität nach 

DIN ISO 10993-5 

 

Study design: 

Determination of the cytotoxicity of EndoTrap HD ligand in 

the murine fibroblast cell line L929 according to ISO 

10993-5. 

Following criteria were addressed: 

Influence of EndoTrap HD ligand on  

- the cell vitality (fluorescein-diacetate (FDA) / propidium iodide 

staining (PI))  
- mitosis activity (fluorescein-diacetate / propidium iodide staining)  

- cell density and cell spread (fluorescein-diacetate / propidium 

iodide staining)  

- cell morphology / cell spread (Hemalaun stainig)  

- metabolic activity (quantitation of cellular protein using a 

Bradford assay)  

- DNA synthesis (3H thymidine incorporation)  
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 Conclusion: 

These experiments clearly demonstrate, that under the 

reported conditions EndoTrap HD antigens revealed no 

detectable cytotoxic effects in cultures of murine L929 

fibroblasts and splenic cells. 

[Report LO-060006 attached.] 

 

 

10.2 Toxicological data – bead matrix 

 

Please contact Tosoh Bioscience for more detailed information1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

_______________________ 
1 Drug Master File for Toyopearl® Chromatographic Resins, File Number BB-MF-3907, February 2006, Tosoh Bioscience LLC 
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10.3 Toxicological data – Raw material 

 

Substance Supplier 

Catalogue number 

CAS-numbers 

Comment 

Storage buffer: 

ProClin 150 

 

Active Ingredients: 

- 5-chloro-2-methyl-4-

isothiazolin-3-one 

- 2-methyl-4-isothiazolin-

3-one 

- magnesium chloride 

- magnesium nitrate 

Supelco (Sigma-Aldrich) 

Cat. no. 49376-U 

 

CAS-numbers: 

26172-55-4 

 

2682-20-4 

 

14989-29-8 

10377-60-3 

Please use TOXNET or 

HSDB for detailed 

information. 

 

Hazards (risk): 

R23/24/25, R34, R43, 

R50/53 

 

 

 

R8, R36 

Residual monomers 

and reactants from bead 

matrix: 

Please contact Tosoh Bioscience for more detailed 

information. 

 

 

TOXNET - Databases on toxicology, hazardous chemicals, environmental health, and toxic 

releases: 

http://toxnet.nlm.nih.gov/ 

 

Hazardous Substances Data Bank – HSDB: 

http://toxnet.nlm.nih.gov/cgi-bin/sis/htmlgen?HSDB 

 

 

 

http://toxnet.nlm.nih.gov/
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11 Application Examples 

 

11.1 Influence of buffer additives 

 

Buffer additives Endotoxin removal 

efficiency [%] 

“Suitable” 

Imidazol, 50 mM 99.989 Yes 

Imidazol, 300 mM 99.989 Yes 

Glycerin, 2% 99.994 Yes 

Glycerin, 10% 99.994 Yes 

Glycerin, 20% 99.979 Yes 

Urea, 0.5 M 99.993 Yes 

Urea, 1 M 99.990 Yes 

Urea, 1.5 M 99.992 Yes 

DTT, 1 mM 99.991 Yes 

DTT, 10 mM 99.977 Yes 

DTT, 15 mM 99.957 Yes 

Tween20, 0.005% 99.992 Yes 

Tween20, 0.05% 99.994 Yes 

Tween20, 0.5% 99.995 Yes 

EtOH, 10% 99.990 Yes 

EtOH, 20% 99.983 Yes 

Arginin, 10 mM 99.985 Yes 

Arginin, 100 mM 99.952 No 

Arginin, 300 mM 99.927 No 

 

Influence of buffer additives on endotoxin removal efficiency: Batch mode (200 µl resin): 

1.5 ml endotoxin spiked BSA (10 mg/ml, 10,000 EU/ml) was incubated in HEPES buffer (20 

mM HEPES, pH 7.5, 150 mM NaCl, 0.1 mM CaCl2) with the indicated additives for 60 

minutes and endotoxin removal by EndoTrap HD was measured.  

Positive control: HEPES buffer spiked with BSA (10 mg/ml, 10,000 EU/ml) without 

additives.  
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12 Supplementary Information 

 

12.1 CoA – Certificate of Analysis 

 

End-product: EndoTrap® HD 

 

CoA´s is enclosed on the following pages. 

 

 

12.2 MSDS – Material Safety Data Sheet 

 

MSDS – Europe EndoTrap HD 

MSDS – US EndoTrap HD 

 

MSDS´s are enclosed on the following pages. 

 

 

12.3 Drug Master File – Toyopearl 

 

DMF: 

Toyopearl Affinity Resin 

Toyopearl Epoxy Resin 

Please contact Tosoh Bioscience for any information 

considering the “Drug Master File”: Toyopearl® Affinity 

Resin or any other question regarding Toyopearl® Epoxy 

Affinity Resin. 

Europe: 

Tosoh Bioscience GmbH 

Zettachring 6 

DE-70567 Stuttgart 

www.tosohbioscience.de 

 

United States: 

Tosoh Bioscience LLC 

156 Keystone Drive 

USA - Montgomeryville, PA 18936-9637 

www.tosohbioscience.com 

 

 

 

http://www.tosohbioscience.de/
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12.4 List of Trademarks 

 

EndoTrap is a registered international trademark of Hyglos GmbH 

exclusively licensed to LIONEX GmbH, Germany. 

EndoLISA is a registered international trademark of Hyglos GmbH, 

Germany. 

EndoZyme is a registered international trademark of Hyglos Invest 

GmbH, Germany. 

TOYOPEARL® is registered trademark of Tosoh Corporation, the parent 

company of Tosoh Bioscience. 

ProClin is a registered trademark of Rohm and Haas Company. 

Tween20® is a registered trademark of ICI America, Inc. 

 

12.5 Customer publications and reference list 

 

 

For EndoTrap® product information please contact  

LIONEX GmbH, Salzdahlumer Strasse 196, 38126 Braunschweig, Germany  

                        info@lionex.de 

For orders: sales@lionex.de  

 +49 531 260 12 66   
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206 Gitau, Evelyn N. et al CD4+ T cell responses to the Plasmodium falciparum 

erythrocyte membrane protein 1 in children with mild malaria The Journal of 
Immunology, 192:1753-1761 
www.jimmunol.org/content/early/2014/01/22/jimmunol.1200547.short 

 
205 Lagoumintzis, George et al. Scale up and safety parameters of antigen specific 

immunoadsorption of human anti-acetylcholine receptor antibodies Journal of 
Neuroimmunology, Volume 267, Issue 1, P.1-6 
www.sciencedirect.com/science/article/pii/S016557281300310X 

 
204 Moazzezy, Neda et al. Effect of Shiga Toxin and its Subunits on Cytokine 
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27fe6eb.pdf 

 
203 Staumont-Sallé, Delphine et al. CX3CL1 (fractalkine) and its receptor CX3CR1 

regulate atopic dermatitis by controlling effector T cell retention in inflamed 
skin Jem, 211(6), P.1185-1196 jem.rupress.org/content/211/6/1185.abstract 

 
202 Cooper, C.J. et al. Stability and purity of a bacteriophage cocktail preparation for 

nebulizer delivery Letters in Applied Microbiology, Volume 58, Issue 2, P.118-122 
onlinelibrary.wiley.com/doi/10.1111/lam.12161/abstract 

 
201 Guo Xiaohua et al. Adiponectin retards the progression of diabetic nephropathy 

in  db/db mice by counteracting angiotensin II Physiological Reports, 2 (2), 2014, 
e00230 onlinelibrary.wiley.com/doi/10.1002/phy2.230/pdf 
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www.jbc.org/content/289/3/1441.short 
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onlinelibrary.wiley.com/doi/10.1111/febs.12666/abstract 

 
197 Wu, Zeyu et al. Protein Kinase C beta Mediates CD40 Ligand-Induced Adhesion of 

Monocytes to Endothelial Cells PLOS ONE 
www.plosone.org/article/info%3Adoi%2F10.1371%2Fjournal.pone.0072593#pone-
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196 Ferreira, Ivana et al. Hookworm Excretory/Secretory Products Induce 

Interleukin-4 (IL-4)+ IL-10+ CD4+ T Cell Responses and Suppress Pathology in a 
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195 Tumban, Ebenezer et al. A universal virus-like particle-based vaccine for human 

papillomavirus: Longevity of protection and role of endogenous and exogenous 
adjuvants Vaccine, Volume 31, Issue 41, P. 4647-4654 
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www.plosone.org/article/info%3Adoi%2F10.1371%2Fjournal.pone.0071036  
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189 Schlapschy, Martin et al. PASylation: a biological alternative to PEGylation for 
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regulates chondrocyte proliferation and maturation through the ERK1/2 
signaling pathway Molecular and Cellular Endocrinology 369 Issue 1–2, P. 63–71 
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182 Triantafilou, Martha et al. Synergic Activation of Toll-Like Receptor (TLR) 2/6 
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179 Schwörer, Daniela Einfluss von Hitzeschockproteinen auf die MHC-II vermittelte 
T-Zellantwort - Identifizierung einer molekularen Bindestelle zwischen Hsp70 
und HLA-DR tobias-lib.uni-tuebingen.de/volltexte/2013/6711/ 

 
178 Nataro, James/Ruiz-Perez, Fernando: Novel compositions and methods for 
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176 Park, Young Woo et al. TNF-A and TWEAK Dual Antagonist for the Prophylaxis 

and Treatment of Autoimmune Diseases 
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175 Spencer, Charles T. et al. Granzyme A Produced by γ9δ2 T Cells Induces Human 

Macrophages to Inhibit Growth of an Intracellular Pathogen PLoS Pathog 9 Issue 
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170 Stahl, Andreas et al. Highly potent VEGF-A-antagonistic DARPins as anti-

angiogenic agents for topical and intravitreal applications Angiogenesis 16 Issue 
1, P. 101–111 link.springer.com/article/10.1007/s10456-012-9302-0 

 
169 Stiehm, Matthias et al. Proteolytic activity in cowshed dust extracts induces C5a 

release in murine bronchoalveolar lavage fluids which may account for its 
protective properties in allergic airway inflammation Thorax 68 Issue 1, P. 31–38 
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168 Nam, Eon Jeong et al. A MMP1-cleavable composite peptide derived from βig-h3 

potently inhibits chronic inflammatory arthritis Arthritis & Rheumatism 
onlinelibrary.wiley.com/doi/10.1002/art.37932/abstract 

 
167 Jarry, Ulrich et al. Efficiently stimulated adult microglia cross-prime naive CD8+T 

cells injected in the brain European Journal of Immunology 43 Issue 5, P. 1173–1184 
onlinelibrary.wiley.com/doi/10.1002/eji.201243040/abstract 
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166 Devriendt, Bert et al. ETEC colonisation factors disrupt the antigen presenting 
capacity of porcine intestinal dendritic cells congrès annuel du CFCD 
https://biblio.ugent.be/publication/3133483 

 
165 Rosenwald, Matthias et al. Serum-Derived Plasminogen Is Activated by Apoptotic 

Cells and Promotes Their Phagocytic Clearance The Journal of Immunology 189 
Issue 12, P. 5722–5728 www.jimmunol.org/content/189/12/5722 

164 Pal, Durba et al. Fetuin-A acts as an endogenous ligand of TLR4 to promote lipid-
induced insulin resistance Nature Medicine 18, P. 1279–1285 
www.nature.com/nm/journal/v18/n8/full/nm.2851.html#main  

 
163 Peters, Marcus et al. A bioassay for determination of lipopolysaccharide in 

environmental samples Innate Immunity October 18 no. 5, P. 694-699 
ini.sagepub.com/content/18/5/694.short 

 
162 Miller, Daniel S./Abbott, Nicholas L. Influence of droplet size, pH and ionic 

strength on endotoxin-triggered ordering transitions in liquid crystalline 
droplets Soft Matter 9 Issue 2, P. 374–382 
pubs.rsc.org/en/content/articlelanding/2013/sm/c2sm26811f 
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161 Senerovic, L. et al. Spontaneous formation of IpaB ion channels in host cell 
membranes reveals how Shigella induces pyroptosis in macrophages Cell Death 
& Disease 3 Issue 9, P. e384 
www.nature.com/cddis/journal/v3/n9/full/cddis2012124a.html 

 
160 Dabelic, Sanja et al. Galectin-3 expression in response to LPS, 

immunomodulatory drugs and exogenously added galectin-3 in monocyte-like 
THP-1 cells In Vitro Cellular & Developmental Biology - Animal 48 Issue 8, P. 518–527 
link.springer.com/article/10.1007/s11626-012-9540-x 

 
159 Novak, Ruder et al. Galectin-1 and galectin-3 expression profiles in classically 

and alternatively activated human macrophages Biochimica et Biophysica Acta 
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www.sciencedirect.com/science/article/pii/S0304416511002911 
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158 Kron, Michael A. et al. Interleukin-8-like activity in a filarial asparaginyl-tRNA 
synthetase Molecular and Biochemical Parasitology 185 Issue 1, P. 66–69, 
www.sciencedirect.com/science/article/pii/S0166685112001752 

 
157 Leclerc, Claude et al. Use of the EDA Domain of Fibronectin 

www.freepatentsonline.com/EP1913954.html 
 
156 Bachem, Annabell et al. Expression of XCR1 Characterizes the Batf3-Dependent 

Lineage of Dendritic Cells Capable of Antigen Cross-Presentation Frontiers in 
Immunology 3 www.ncbi.nlm.nih.gov/pmc/articles/PMC3399095/ 

 
155 Miernikiewicz, Paulina et al. Recombinant Expression and Purification of T4 

Phage Hoc, Soc, gp23, gp24 Proteins in Native Conformations with Stability 
Studies PLoS ONE 7 Issue 7, P. e38902 dx.doi.org/10.1371/journal.pone.0038902 

 
154 Hoflehner, Elisabeth et al. Prevention of Birch Pollen-Related Food Allergy by 

Mucosal Treatment with Multi-Allergen-Chimers in Mice PLoS ONE 7 Issue 6, P. 
e39409 dx.doi.org/10.1371/journal.pone.0039409 

 
153 Poe, Stephanie L.: STAT1-Regulated Lung MDSC-like Cells Aid Resolution of 

Inflammation After Bacterial Pneumonia, Pittsburgh, 
core.ac.uk/download/pdf/12211408.pdf 

 
152 Käsermann, Fabian et al. Analysis and Functional Consequences of Increased Fab-

Sialylation of Intravenous Immunoglobulin (IVIG) after Lectin Fractionation 
PLoS ONE 7 Issue 6, P. e37243 dx.doi.org/10.1371/journal.pone.0037243 

 
151 Johansson, Jan et al. Spider silk proteins and methods for producing spider silk 

proteins, www.google.de/patents?id=C84OAgAAEBAJ 
 
150 Marzi, Andrea et al. Protective Efficacy of Neutralizing Monoclonal Antibodies in 

a Nonhuman Primate Model of Ebola Hemorrhagic Fever PLoS ONE 7 Issue 4, P. 
e36192 dx.doi.org/10.1371/journal.pone.0036192 

 
149 Lombardi, Raffaele: Plant production of a tumour-targeting human IgG. 

Considerations on expression strategies, glycosylation profile and in planta 
proteolysis, dspace.unitus.it/handle/2067/2484 

 
148 Buriani, Giampaolo et. al. Heat-shock protein 70 from plant biofactories of 

recombinant antigens activate multiepitope-targeted immune responses Plant 
Biotechnology Journal 10 Issue 3, P. 363–371. 
onlinelibrary.wiley.com/doi/10.1111/j.1467-7652.2011.00673.x/abstract 
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147 San Román, Beatriz et al. The extradomain A of fibronectin (EDA) combined with 
poly(I:C) enhances the immune response to HIV-1 p24 protein and the 
protection against recombinant Listeria monocytogenes-Gag infection in the 
mouse model Vaccine 30 Issue 15, P. 2564–2569 
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146 Gitau, Evelyn N. et al. T-Cell Responses to the DBLα-Tag, a Short Semi-Conserved 

Region of the Plasmodium falciparum Membrane Erythrocyte Protein 1 PLoS 
ONE 7 Issue 1, P. e30095 dx.doi.org/10.1371/journal.pone.0030095 

 
145 Lischke, Timo et al. Comprehensive Analysis of CD4+ T Cells in the Decision 

between Tolerance and Immunity In Vivo Reveals a Pivotal Role for ICOS The 
Journal of Immunology 189 Issue 1, P. 234–244 
www.jimmunol.org/content/189/1/234 

 
144 Serdakowski London, Anne et al. Endotoxin removal and prevention for pre-

clinical biologics production Biotechnology Journal 7 Issue 12, P. 1509–1516 
onlinelibrary.wiley.com/doi/10.1002/biot.201200220/abstract 

 
 

2011 

143 Wheeler, Derek S. et al. Biological activity of truncated C-terminus human heat 
shock protein 72 Immunology Letter, Volume 135, Issue 1-2, P.173-179 
www.sciencedirect.com/science/article/pii/S0165247810002932 

 
142 Pere, Helene et al. A CCR4 antagonist combined with vaccines induces antigen-

specific CD8+ T cells and tumor immunity against self antigens blood: 118 (18) 
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141 Yabu, Takeshi et al. Antiviral protection mechanisms mediated by ginbuna 

crucian carp interferon gamma isoforms 1 and 2 through two distinct 
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jb.oxfordjournals.org/content/150/6/635 

 
140 Moss, Marcia L et al. ADAM9 inhibition increases membrane activity of ADAM10 

and controls α-secretase processing of amyloid precursor protein The Journal of 
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aeruginosa Cystic Fibrosis Strains: First Steps Towards Treatment and 
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135 Martin-Killias, Patricia et al. A novel fusion toxin derived from an EpCAM-specific 
designed ankyrin repeat protein has potent antitumor activity Clinical cancer 
research: an official journal of the American Association for Cancer Research 17 Issue 1, 
P. 100–110, clincancerres.aacrjournals.org/content/17/1/100 

 
134 Natarajan, Sudha et al. Reducing LPS content in cockroach allergens increases 

pulmonary cytokine production without increasing inflammation: a 
randomized laboratory study BMC pulmonary medicine 11, P. 12, 
www.biomedcentral.com/1471-2466/11/12. 

 
 

2010 

133 Pietrella, Donatella et al. The Inflammatory Response Induced by Aspartic 
Proteases of Candida albicans Is Independent of Proteolytic Activity Infection and 
Immunity, iai.asm.org/content/78/11/4754.short 

 
132 Liu, C-F et al. Surfactant protein D inhibits mite-induced alveolar macrophage 

and dendritic cell activations through TLR signalling and DC-SIGN expression 
Clinical & experimental allergy, Vol 40, Issue 1, P.111-122, 
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