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Four new SAB members
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Overview of developments at OPCW

 OPCW Chemical Demil. Branch 
provided a briefing on Libya’s 
Category 2 chemicals - removal 
and destructions operations -
and an update on Iraq

 OPCW Office of Strategy and 
Policy updated the SAB on the 
status of the work of the Open 
Ended Working Group on Future 
Priorities of the OPCW
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IUPAC
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IUPAC’s role in chemistry community



www.opcw.org
17

IUPAC and SAB future collaboration
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Nanotechnology

 Francois van Straten (SAB, 
South Africa) talked about 
nanotechnology from CWC 
perspective

 Scientific advances since 
Third CWC Rev. Con. have 
resulted in advances in :

 Analysis of CW agents

 Detection of toxic chemicals

 Decontamination techniques



www.opcw.org

Nanotoxicology

 Valentin Rubaylo (SAB, 
Russia) gave a presentation 
on nanomaterials and their 
potential toxic hazards

 Some limited studies 
describing the toxicity of 
nanomaterials in animals 
exist, but difficult to 
conclude from these that 
the materials would be 
toxic to humans by 
inhalation or skin contact

https://en.wikipedia.org/wiki/File:Killer_T_cells_surround_a_cancer_cell.png
https://en.wikipedia.org/wiki/File:Killer_T_cells_surround_a_cancer_cell.png
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Nanomedicine

 Briefing by Prof. Andrew Wang 
of University of North Carolina

 Novel medicines based on 
nanoparticles (less than or 
equal to 100 nm in diameter)

 Nano size can impart unique 
properties and be used for the 
delivery of therapeutic agents

 Research in this area continues
P Carmeliet, R K Jain, Nature  2000, 407, 249-257
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Nanocatalysis

 Briefing by Mongia Said Zina
(SAB, Tunisia) gave a briefing 
on catalysis by nanomaterials 
for environmental protection

 Nanomaterials are increasingly 
used as catalysts for chemical 
production : their structure is 
ordered with large surface area

 Improved catalysts can result in 
greener chemical processes
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Scientific and technological elements 

of verification technologies
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Toxin analysis

 Dr. Brigitte Dorner (Robert Koch 
Institute, Germany) provided a 
presentation on detection and 
identification technologies for 
biological toxins

 Analytical options for ricin :

 Immunological methods

 Spectrometric identification

 Functional methods

 Best to use a combination of 
these analytical techniques
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OPCW Laboratory Ricin Exercise

 Dr. Stuart Thompson (OPCW 
Laboratory) informed the SAB 
about this exercise and results

 26 laboratories nominated 
from 19 member states; 24 
reports received by OPCW

 Laboratories used different 
methods in combination and 
for many of these methods 
improvements in sensitivity are 
desirable and are being sought

Method 1

Method 2

Method 3

Method 4

Method 5

Method 6

Method 7

Method 8
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Chemical and biological forensics
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Project Underworld

Presentation by Prof. Eric Alm,

Masachusets Institute of Technology



www.opcw.org

Levinstein sulfur mustard

Dr. Marc-Michael Blum (OPCW 
Laboratory) described how 
computational chemistry and 
analytical chemistry could be 
used to determine the route of 
production of sulfur mustard

Sulfur mustard made by the 
Levinstein route contains 
specific polysulfur impurities

Calculations help understand 
how these by-products form
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Inspectorate training

General information 

about the CWA, CWC, 

and OPCW

Capability to work in a 

toxic environment 

Speciality Training:

• Chemical Production Technologist

• Chemical Weapons-Munition 

Specialist 

• Analytical Chemist 

• Health and Safety Specialist   

Contingency Operations

• SSAFE training;

• Contingency Operation 

Exercise

• Command and Control

• Interview Skills 

• Forensics 

• Communication

Briefing from Mehran Rouzbahani
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CTBTO

Presentation to SAB by

Patrick Grenard, CTBTO
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CTBTO International Monitoring

PS01 Paso Flores, Argentina
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Visit to Shell Pernis chemical plant
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Medical countermeasures
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Medical countermeasures

Presentation by Prof. Mohammad 

Abdollahi (SAB, Iran) on gene therapy 

for treating sulfur mustard poisoning
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Advice on riot control agents
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Workshop on innovative technologies 
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Innovative technologies programme 

Recognition of biochemical 
change

 If plants could talk

 Large area monitoring

 Chemical sensing

Mobile wearable point-of-care 
devices for collecting data

Taking samples in remote and 
hazardous environments
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Workshop on chemical production
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Chemical production programme 

Aim to examine trends in all 
sectors of the chemical industry

 Chemical economy

 Commodity chemicals

 Pharmaceuticals

 Fine/speciality chemicals

 Custom automated synthesis

 Biologicals

 Agricultural chemicals

 Regulatory  issues
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Chemical forensics
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TWG on investigative studies

© Zaid Meherali
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TWG on investigative studies



www.opcw.org

Terms of reference

To review S&T relevant to 

investigative work, especially 

for the validation and 

provenancing (determining the 

chronology of ownership, 

custody and/or location) of 

evidence, and the integration 

of multiple and diverse inputs 

to reconstruct a past event
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Questions (a – i)
 Which methods and capabilities used in the forensic sciences could usefully be developed and/or adopted for

Chemical Weapons Convention-based investigations?

 What are the best practices and analysis tools used in the forensic sciences for effectively cross-referencing,

validating, and linking together information related to investigation sites, materials collected/analysed and

individuals interviewed?

 What are the best practices for management of data collected in investigations, including compilation,

curation, and analytics?

 What are the best practices for the collection, handling, curation and storage, and annotation of evidence?

 Which technologies and methodologies (whether established or new) allow point-of-care and non-destructive

measurements at an investigation site to help guide evidence collection?

 Which technologies and methodologies (whether established or new) can be used in provenancing of chemical

and/or material samples collected in an investigation?

 Which methods are available (or are being developed) for the sampling and analysis of environmental and

biomedical materials that can be used in the detection of toxic industrial chemicals relevant to the Convention?

 Which technologies and methodologies (whether established or new) can be used in provenancing of chemical

and/or material samples collected in an investigation?

 Which technologies and methodologies (whether established or new) can be used in ensuring chain of custody

and verifying authenticity (especially in regard to digital images and video recordings)?
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Questions (i and k)

Do collections of physical objects, samples and other information for chemical weapons

relevant analysis exist that can be made available to investigators for retrospective

review? And how might these collections be used to support investigations?

Are there stakeholders that the Technical Secretariat could usefully engage with, to

leverage their capabilities on investigative matters?

Medium Term Plan: Result Area 3

Which technologies and methodologies (whether established or new) can be used to

ensure the integrity of an investigation site?
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Guidance for Technical Secretariat

In addition, the TWG will provide advice on

Secretariat proposals for methodologies,

procedures, technologies, and equipment

for investigative purposes
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TWG going forward

Dr Veronica Borrett (SAB, Australia) appointed as 

the Chairperson of the TWG by election by the SAB

Recommend membership

The TWG will consist of individuals who collectively have

expertise in theory and practice of investigative work;

including but not limited to investigational chemical analysis,

evidence collection, forensic sciences, informatics, crime

scene reconstruction, toxicology, inspection or experience of

implementation of the Chemical Weapons Convention

6-8 SAB members (including Chair) and 8-10 other experts
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TWG history

 1999-2000 Chemical weapons destruction technologies

 1999-2000 Equipment issues

 1999-2000 Analytical procedures

 1999-1999 Ricin production

 1999-1999 Adamsite

 2000-2000 Low conc limits (Schedule 2A & 2A* chemicals)

 2004-2007 Biomedical samples

 2007-2012 Sampling and analysis

 2011-2013 Convergence of chemistry and biology

 2012-2014 Education and outreach

 2013-2015 Verification

 2018-2020 Investigative science and technology
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TWG reports
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ACS chemical forensics workshop

ACS recognises that ‘given recent and ongoing reports of 
incidents involving CW agents and other weaponized toxic 
chemicals, there is a pressing need for an effective 
chemical forensics capability in order to help identify and 
prosecute perpetrators of chemical attacks’

 The ACS Division of Analytical Chemistry, and ACS Chemistry and Law 
Division, are holding a two day symposium to review developments and 
topics arising in chemical forensics on 3-4 April 2017

Dr Carlos Fraga
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Future SAB diary and work plan

 2-7 April: ACS Chemical forensics (San Francisco)

 26 April: OPCW 20 (ceremony at the Ridderzaal) 

 3-5 July: SAB International Workshop on Innovative 
Technologies for Chemical Security, Rio de Janeiro 
(IUPAC, Brazilian Acad. Sci., Brazilian Chem. Soc.)

 First week in October (TBC) : SAB International 
Workshop on Industrial Technology, Zagreb, Croatia

 16-20 October : SAB-26 meeting (OPCW, The Hague)
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