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Science for diplomats 
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Schedule 1 Users Forum 

S1 Users Forum 

Madrid, 13-16 January 2014 

 

S1 Users Forum 

Spiez, 22-25 January 2018 

 

Provide a unique platform for practitioners 

within S1 facilities to share knowledge of 
 

• Toxic chemicals 

• Verification 

• Detection 

• Decontamination 

• Chemical analysis 
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Spiez Laboratory Schedule 1 Users Forum 
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New members of SAB 

Prof. Syeda Sultana Razia (of Bangladesh) 
 

Prof. Vladimir Dimitrov (of Bulgaria) 
 

Dr. Daan Noort (of The Netherlands) 
 

Dr. Yasuo Seto (of Japan) 
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SAB-27 
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General updates 

Update on work of the ABEO 

 

Work of Declarations Branch 

 

Future of industry verification 

 

Monitoring Activities of the TS 

 

OPCW contingency operations 

 

Update on work of the RRAM 

 

OPCW-interagency cooperation 

 

Shutting down a S1 facility 
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Challenges of OCW discoveries (Sven Devroe)  

 

Identification issues 

       Chemical risks 

      Explosive risks  
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Swiss S-1 Facility 
«Other schedule facility for protective purposes» 
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Swiss S-1 Facility 
«Other schedule facility for protective purposes» 
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  Biosensors as detectors?  (Dr. Franz Worek) 

• Limited spectrum 

• Only point-detection on surfaces 

• No easy detection of persistent agents 

Bundeswehr Institute of Pharmacology and Toxicology, Munich, Germany 
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  Biosensors as detectors?  (Dr. Franz Worek) 

Tested agents: 

Nerve agents : tabun, sarin, soman, cyclosarin, VX 

Blister agents : sulfur mustard, Lewisite 

Blood agents : potassium cyanide 
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  Biosensors using acetylcholinesterase  (Franz Worek) 
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  Biosensors using acetylcholinesterase (AChE)  (Franz Worek) 

Sampling with 

moistened 

cotton swab 

Transfer of 

cotton swab 

into test tube, 

mix for 10 s 

Screw yellow 

enzyme 

cap on test tube, 

mix for 10 s, 

incubate for 1 min 

Screw red reagent 

cap on test tube, 

mix for 10 s, 

incubate for 1 min 

read off the color 

OP 

4 3 2 1 0 

 
 
 

    

 

No AChE 

Inhibitor 

AChE 

Inhibitor 
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  Biosensors using acetylcholinesterase (AChE)  (Franz Worek) 

Portable lightweight kit 

for measuring red blood 

cell AChE activity 

 

Useful system for 

determining if exposure 

to a nerve agent has 

occurred 

 

Designed by the 

Bundeswehr Institute of 

Pharmacology and 

Toxicology 

 

For further details see : 

www.securetec.net 
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“If plants could talk” (Mukremin Balci, Gareth Williams) 

IMAGE • Concept: images might be scanned using 

mobile phones by OPCW inspectors 
 

• Both imaging and analysis can then be 

performed remotely via robotics 

AI HUMAN 

Supervised AI application 

CWA Positive 

CWA Negative 

CWA Negative 

Mustard 

Lewisite 

Chlorine 

PHASE 1 PHASE 2 

Not definitive output, but probable ! 
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“If plants could talk” 

© M Simini, R T Checkai, M V Haley. Visual characterization of VX droplets on plant 

foliage. Edgewood Chemical Biological Centre (ECBC), Maryland, USA, July 2016 
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Horizon scanning for emerging issues (B. Wintle, C. Boehm) 



Working together for a world free of chemical weapons 

www.opcw.org 

Early warning of bioagent exposure (Dr. Albert Swiston) 
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Early warning of bioagent exposure (Dr. Albert Swiston) 

Exposure Overt Symptoms (ex., Fever) 

Incubation Period Illness Baseline 

Pre-symptoms Post-symptoms 

Time 

Infectivity 
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Early warning of bioagent exposure (Dr. Albert Swiston) 

Exposure Overt Symptoms (ex., Fever) 

Incubation Period Illness Baseline 

Pre-symptoms Post-symptoms 

Vaccines 

Major ‘window of opportunity’ for outbreak mitigation 

with Early Warning (EW) during incubation period 

Time 

Infectivity 
No notification available for using mitigation 

options  

Drugs and Public Health Measures 
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Early warning of bioagent exposure (Dr. Albert Swiston) 

All Available 

Features 

 

 
 

 

• ECG 

• Pulmonary 

• Hemodynamic 

• Temperature 

ECG Only 

 

 

 

 
 

 

 

Heart Rate + 

Temperature 

 

 

 

 

 
 

Heart Rate Only 

 

 

 

 

 

 

 
 

Many issues, 

Poor performance 

Some issues, 

Mediocre performance  

Few issues, 

Good performance 

Operational 

Feasibility 

EW time 

“Classic” 

version 

Newest 

types 
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  Early warning of bioagent exposure (Dr. Albert Swiston) 

PRESAGED-equipped 

electronics 

! 
Sick in 

30h 

Sensor-integrated  

Fabrics: “Smart Textiles” 

3.3 mm 

2
.5

 m
m

 

! 
Sick in 

17h 

3.3 mm 

2
.5

 m
m

 

Ultra-small  

single device 
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Tools for chemical production (Prof. Ahmed Saeed) 

Cl

CN

CN Cl

O

CN

CN

OHCl

FGI

CHO

Cl

CN

CN

CH3

O

o- chlorobenzylidene malonitrile 2- chloroacetophenone 
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 21-30 November 2018 : a time to review 
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Where is the science review? 
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Where is the science review? 

27 events 

717 attendees 
- 285 individuals 

- 58 States Parties 

429 speakers 
- 197 individuals 

31 reports 
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  SAB report to Fourth Review Conference 

“I encourage you to 

be forward thinking, 

innovative and bold 

as you draft this 

report 
 

The value of the 

report and its advice 

is the independent 

expert voice the SAB 

provides” 
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OEWG-RC : 2nd Meeting – 7 February 

General obligations, destruction and declarations 
 

Most noted topics and issues: 

 

- Destruction of remaining CWs, OCW and ACW discoveries 

- General obligation not to use of CWs – accountability 

- Prevention of re-emergence and rapid response 

- Strengthening of analytical capacity of OPCW 

- Improvement of VER 

- Importance of accurate, timely and complete declarations  

- Implementation of recommendations of the SAB-TWG on VER 
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OEWG-RC : 3rd Meeting – 21 February 

Industry verification 
 

Most noted topics and issues: 

 

- Industry VER adapted to new challenges and risk patterns 

- SAB-TWG VER recommendations, “revitalisation” industry cluster 

- Improved preparedness to verify misuse of toxic chemicals 

- Convergence of chemistry and biology, biomediated synthesis 

- Use of sampling and analysis 

- Site selection methodologies 
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OEWG-RC : 4th Meeting – 7 March 

Consultations, cooperation and fact-finding 
 

Most noted topics and issues: 

 

- Non-routine missions that the TS conducted since 2013 

- Readiness to conduct contingency operations incl CIs and IAUs 

- Cooperation with other int organisations in the context of NSA 

- Expansion of the OPCW-LAB and network of designated labs 

- Addition of data to OCAD including non-scheduled chemicals 

- Chemical forensics 
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Threat spectrum 

Toxic industrial, 

pharmaceutical 

and agricultural 

chemicals 
 

CNS-active 

chemicals 

blister agents 

nerve agents 

toxic gases 

substance P 

neurokinins 
botulinum 

saxitoxin 

ricin 

modified/tailored 

bacteria and  

viruses 

bacteria 

viruses 

rikettsia 

 

anthrax 

plague 

tularemia 

Agents of biological origin Chemical agents 

Classical CW  Other chemicals 
 Bioregulators 

Peptides  
Toxins 

Genetically 

modified BW  
Traditional BW  

Poisons Infectious Agents 

Chemical  Weapons  Convention (Article II) 

Biological and Toxin Weapons Convention (Article I) 
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  Organophosphorus nerve agents 

1930s 
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   Schedules 

 

Knowledge of chemistry related to the Schedules and industrial 
processes is key for inspectors 
 

Adequate levels of scientific understanding will remain critical in 
making any assessments of an industrial capability or facility 

 
 

A review of the schedules may be of value regarding chemicals previously not 
considered that are determined to pose a risk to non-proliferation, and could include : 
 

- toxic industrial chemicals 

- CNS-acting chemicals 

- unscheduled toxic chemicals 
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Riot control agents (RCAs) 
 

Reviewed list of 60 chemicals that 
had been discussed in a RCA context  
 

Only 17 met CWC-definition of RCA 

EC-84, 8 March 2017 
© The Guardian 
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   Central nervous system (CNS) acting chemicals 

 

   SAB reviewed 25 years of its advice on CNS-
   acting chemicals and concluded aerosolisation 
   of these materials for law enforcement poses a 
   significant health risk to humans 
 

 

Technical discussions remain exhausted: issue now in the policy domain 
 

OPCW should start preparations for verification activities to prepare for any future IAU 



Working together for a world free of chemical weapons 

www.opcw.org 

TWG on Investigative Science and Technology 

44 

© Zaid Meherali 
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TWG on Investigative Science and Technology 

Contingency operations have increasingly involved investigations, 
analysis, and fact-finding, with collection and evaluation of oral, 
material, and digital evidence of the use of chemical agents 

 
 Review science and technology relevant to investigations mandated under the CWC 

 

 Include science and technology for the validation and provenancing (determining the 
chronology of ownership, custody and/or location) of evidence, and integration of 
multiple and diverse inputs to reconstruct a past event 

 

 Identify capabilities, skill sets, and equipment that will augment and strengthen the 
investigative capabilities of OPCW 
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TWG on Investigative Science and Technology 

Veronica Borrett (TWG Chair)   Australia 

Augustin Baulig      France 

Christophe Curty      Switzerland  

David Gonzalez      Uruguay  

Robert Mikulak      USA  

Syed Raza        India  

Valentin Rubaylo      Russian Federation  

Francois van Straten     South Africa  

Farhat Waqar       Pakistan 

Daan Noort       TNO The Netherlands 

Cheng Tang (SAB Vice-Chair)  China 

Christopher Timperley (SAB Chair) United Kingdom  
 

Crister Åstot       FOI Sweden  

Brigette Dorner      RKI Germany  

Carlos Fraga       PNNL USA 

Paula Vanninen      VERIFIN Finland 

Ed van Zalen (TWG Vice-Chair)  Netherlands Forensic Institute 
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Designated laboratory network 

• SAB supports expansion of the network which is a model of international cooperation 

 

• SAB supports OPCW Laboratory redesign to a Centre for Chemistry and Technology 
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  SAB’s S&T report to the Fourth Review Conference 

Inputs to S&T report finalized this week 

Report submitted to Director-General in April 

Response from Director-General in May 
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Key science and technology areas 

Prevention of re-emergence: improvement of VER regime and 

consideration of CNS-acting chemicals/non-scheduled chemicals 

 

Improvement of preparedness to verify the misuse of chemicals 

 

Enhancement of analytical, forensic, and fact-finding capabilities  

 

Gathering of more scientific evidence to support investigations 

and decision-making 
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OEWG-RC meeting to discuss science and technology 

Meeting on S&T and its impact on CWC planned on 6 June 

 

SAB Chairperson will brief the OEWG-RC on the S&T report 

 

SAB S&T report to RC-4 and DG’s response will be available 

 

S&T sections will be included in forthcoming documents to inform 

the Review of the Operation on the Convention since RC-3 
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SAB review to be published in the scientific literature 
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IUPAC and OPCW 

© Pinterest 
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IUPAC and OPCW 
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Future opportunities 

X 
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Thank you for your attention 


