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SOME  
BIOLOGICAL  

TOXINS  



 

 

RICIN 

Ø Plant poison, obtained from the seeds of Ricinus communis or the castor bean 
plant. 

Ø Can induce cell death by inhibiting protein synthesis. 
 

 

SAXITOXIN 

Ø Neurotoxic poisons produced naturally by certain types of planktonic algae 
(dinoflagellates). 

Ø Powerful neurotoxin that binds to the sodium channels in nerve cells blocking the 
influx of sodium ions, which produces a flaccid paralysis. 

 

 

STAPHYLOCOCCUS ENTEROTOXIN B 

Ø Produced by the bacterium Staphylococcus aureus, which normally present on the 
skin and in mucous membranes, but can also be found in the environment and in 
(contaminated) food. 

Ø Deregulates the immune system by stimulating human T-cells, which in turn 
causes an over-production of cytokines, which causes toxic shock syndrome. 

 

 

BOTULINUM NEUROTOXINS 

Ø Can cause several forms of the disease botulism, a flaccid paralysis of the muscle 
leading to death within a few days due to respiratory failure. 

Ø Produced by the anaerobic bacteria Clostridium botulinum, C. butyricum and 
C. baratii. 

Ø Botulinum neurotoxins are the most toxic molecules known to man. 
 

  



 

 

 

 

 

  

WHO  

WE ARE  

Robert Koch-Institut (RKI) (Coordinator) Germany Dr. Brigitte Dorner 

European Commission Joint Research Centre (EC-JRC) Belgium Dr. Heinz Schimmel 
Scientific Institute of Public Health (WIV-ISP) Belgium Dr. Joris Van Loco 
University of Helsinki, Finnish Institute for Verification of 
the Chemical Weapons Convention (UH/VERIFIN) 

Finnland Dr. Paula Vanninen 

French agency for food, environmental and occupational 
health safety (ANSES) 

France Dr. Jacques-Antoine 
Hennekinne 

Toxogen GmbH (Toxo) Germany Dr. Andreas Rummel 

Swedish Defence Research Agency CBRN Defence and 
Security (FOI) 

Sweden Daniel Jansson 

Federal Department of Defence Civil Protection and 
Sport - Spiez Laboratory (VBS-LS) 

Switzerland Marc-André Avondet 

ChemStat (CHS) Switzerland Dr. Werner Luginbühl 
 

http://www.rki.de/DE/Content/Institut/OrgEinheiten/ZBS/ZBS3/zbs3_node.html
mailto:dornerb@rki.de
http://irmm.jrc.ec.europa.eu/Pages/homepage.aspx
http://www.wiv-isp.be/Programs/communicable-infectious-diseases/Pages/EN-foodpathogens.aspx
http://www.verifin.helsinki.fi/
http://www.verifin.helsinki.fi/
http://www.anses.fr/
http://www.anses.fr/
http://www.toxogen.de/
mailto:rummel@toxogen.de
http://www.foi.se/en/
http://www.foi.se/en/
http://www.labor-spiez.ch/de/the/bs/dethebstox.htm
http://www.labor-spiez.ch/de/the/bs/dethebstox.htm
mailto:Marc-Andre.Avondet@babs.admin.ch
http://www.chemstat.ch/


 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

EQuATox represents a network of nine expert laboratories 
organizing four large EU-wide proficiency tests for the 

detection of biological toxins which were conducted in 35 
laboratories from 20 countries worldwide. 

 

The research leading to any result within the EQuATox project has 
received funding from the European Community's Seventh Framework 

Programme (FP7/2007-2013) under grant agreement no. 285120 



  

WHAT  
WE DO  



 

 

 

 

 
 
 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

The AIM of EQuATox is to develop common and/or 
comparable methods, procedures and protocols for the 
detection, analysis and identification of biological toxins. 

CBRN substances are chemical, biological, radiological 
or nuclear materials that can possibly be used for crime 
and by terrorist groups. 

Biological toxins like ricin, 
botulinum toxins, 

staphylococcal 
enterotoxins and saxitoxin 
could be used for terrorist 

attacks on the basis of 
their availability, ease of 

preparation, high toxicity 
and/or lack of medical 

countermeasures. 

While different technologies 
for toxin detection and 
analysis have been 
established, hardly any 
universally agreed “gold 
standards” are available. 
Generally, proficiency tests 
and certified reference 
materials for the mentioned 
toxins are lacking. 



 

 

 

OBJECTIVES  



Establishment of an EU-wide network focussing on the detection 
and identification of biological toxins which are at the interface of 
classical B- and C-agents and are considered to be high priority 
agents. Toxins in focus were ricin, saxitoxin, SEB and BoNTs 

Overview and evaluation of existing methods and diagnostic 
approaches for screening and identification of selected biological 
toxins (e.g. spectrometric, immunological, functional, molecular 
biological approaches) with respect to sensitivity, specificity and 
their suitability to analyze complex sample matrices 

Four independent international proficiency tests were conducted to 
compare diagnostic results attained by different analytical 
approaches. Both qualitative and quantitative results were 
evaluated. Results were statistically evaluated in accordance with 
internationally accepted standards 

Exchange of information and know-how between network partners, 
including information on protocols, reagents etc. The aim was to 
network national reference, verification and diagnostic laboratories 
working on biological toxins in the security, health and food sector 
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Generation and characterization of toxin reference materials. The 
common effort among different European expert laboratories in 
defining reference materials lays the foundation for certified 
reference materials which could be worked out in the future. The 
long-term goal of this activity is to obtain ISO-compliant certified 
reference materials that enable ISO-accredited proficiency test and 
hence permit sustainable high-quality detection of biological toxins 

Identification of success factors critical for detection of biological 
toxins at the interface of C- and B-agents. Identification of “best 
practices” for the analysis of the different biological toxins based on 
the results obtained in the proficiency tests 



  

OUTCOME 



  

Since there is a lack of certified or even qualified reference 
materials, quantitation of ricin, saxitoxin, staphylococcal 
enterotoxin B and botulinum neurotoxins was generally difficult 

Many different technologies were applied by the participating 
laboratories and from the different approaches conclusions can be 
drawn on good analytical practices 

However, for most of the toxins in the scope of EQuATox, no 
officially recommended operating procedures are available (e.g. on 
ricin and BoNT) 

Only for one toxin under investigation an official method is available 
(saxitoxin), but the results indicated that a review of the official 
method is mandatory to improve performance of the laboratories 

Recommended procedures for sample preparation are missing for 
different matrices taking into account the different physico-
chemical properties of high molecular weight and low molecular 
weight toxins 

Based on the coverage of participants among EU-28, no information 
is available on the preparedness and on technical capabilities of the 
majority of EU States with respect to biological toxins 



  

NEEDS  
IDENTIFIED  



  

  TECHNICAL SHORTCOMINGS identified in EQuATox that should be 
addressed in the near future 

Capability building on biological toxins of potential bioterrorism risk; 
Development of detection and identification criteria for individual detection 
methods; 
Development of recommended operating procedures for different 
 technological approaches; 
Closure of gaps in analytical detection capabilities (sensitivity, specificity); 
Development of certified reference materials; 
Distribution of reagents and methods and exchange of know-how; 
Establishment of training capabilities to spread know-how within EU-28; 
Regular laboratory exercises with increasing level of difficulty on selected 
techniques to monitor advancement of technical skills. 

Furthermore, RESEARCH is needed 

To select methods suitable for forensic investigations, e.g. for the analysis of 
human specimens or to trace back toxin origin or production method; 

To develop sample preparation strategies for different matrices taking into 
account the different physico-chemical properties of high molecular weight 

and low molecular weight toxins; 
To develop highly sensitive methods replacing the ethically questionable 
mouse bioassay still performed by many laboratories to detect biological 

toxins like BoNT or saxitoxin. 

Finally, MANAGEMENT NEEDS identified 

Consolidation of the EQuATox network followed by extension to ideally all 
EU States aiming to reach sustainability in the neglected area of biological 
toxins; 
Development of a road-map addressing the response to a potential toxin 
incident (national scenario versus cross-border event); 
Improvement of coordination among national approaches to envision a joint 
strategy. 
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9  organizing expert 
institutions 

Who? 

4 
EU-wide proficiency tests 

for the detection of 
biological toxins 

What? 

laboratories in 

countries 20 
35 

Where? 

Results 
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presentations of EQuATox activities 
at international conferences 

presentations of EQuATox 
activities to decision makers 

interactions of EQuATox with EU-
projects working on related topics 



  

WORK  

PACKAGES  
The EQuATox project is divided into eight work packages of 

which the four proficiency tests (WP3-WP6) represent its core 



General coordination and management of the project 
including administrative and financial issues 
Ø Coordination, monitoring and structuring of the 

EQuATox project aiming at efficient networking and 
exchange of partners 

Ø Implementing feedback from external partner 
laboratories as well as Advisory Board and Security 
Board 

Ø Organization of regular scientific meetings 
 

Establishment of a network of expert laboratories working 
on biological toxins 
Ø Collecting a feedback from European and selected 

non-European expert laboratories on their diagnostic 
approaches 

Ø Overview and evaluation of existing methods and 
diagnostic approaches for screening and identification 
of selected biological toxins 

WORK PACKAGE 1 

Co-ordination and management 

 

WORK PACKAGE 2 

Screening for information within Europe 

 



 

Organization of large international proficiency tests. 
 
Generation and thorough characterization of highly purified 
reference materials to be used in proficiency test schemes 
taking into account the intricacies involved in the detection 
of structurally different high-molecular weight and low-
molecular weight toxins:  
 
Ø Work Package 3 – ricin 
Ø Work Package 4 – saxitoxin 
Ø Work Package 5 – staphylococcal enterotoxin B 
Ø Work Package 6 – botulinum neurotoxins 

 
Statistical analysis of qualitative and quantitative results 
according to internationally accepted standards; 
Identification of good analytical practices and eventual 
shortcomings in detection technology as a basis for further 
development. 

WORK PACKAGE 3 TO 6 

Proficiency testing 

 



  

Quality management of the project 
Ø Set criteria for the proficiency tests and evaluation of 

results with respect to quality assurance 
measurements 

 

Dissemination of project results on biopreparedness in the 
field of biological toxins 
Ø Raise awareness among decision makers and 

stakeholders on results obtained 
Ø Distribute knowledge on lessons-learned among the 

scientific community taking into account the balance 
between information sharing and confidential issues 
(dual-use issues) 

WORK PACKAGE 7 

Quality management 

 

WORK PACKAGE 8 

Dissemination of  information 
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