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SAB composition

New members

Prof. Ponnadurai Ramasami (Mauritius)

Prof. Isel Pasual Alonso (Cuba)

Mrs. Farhat Waqar (Pakistan)

Dr. Robert Mikulak (USA)

Dr. Christophe Curty (Switzerland)

Dr. Zrinka Kovarik (Croatia)

SAB-23, 19 April 2016



Working together for a world free of chemical weapons

www.opcw.org

Science and the CWC

Science and technology underpins many Articles of the CWC

Art II definitions

Art III declarations (accurate and complete)

Art IV destruction methodologies

Art VI verification methodologies such as S&A

Art VII effective national implementation depends in part on 

S&T knowledge/awareness/outreach

Art IX/X investigations, assistance, challenge, inspections

Art XI peaceful use (e.g. outreach)

Science and technology is central to OPCW’s Medium Term Plan

SAB-23, 19 April 2016



Working together for a world free of chemical weapons

www.opcw.org

Angola

16 October 2015

Myanmar

7 August 2015

192 States Parties
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92% of Category 1 Chemical

Weapons Destroyed

90% of Category 1

Chemical Weapons 

Destroyed

100% of Category 1 Chemical

Weapons Destroyed

777  MT of Category 2 

assistance requested

100% Destruction of

Declared Chemicals

On-going Fact-Finding and 

Declarations Assessments

2,593 “Inspector Days” in 2015

(4,465 in 2014)

Three Technical Assistance Visits in 2015 

related to alleged use of chemical weapons in 

Northern Iraq

11,542 “Inspector Days” in 2015

Related to Chemical Weapons
(13,690 in 2014)
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SAB recommendations 2013 - 2015

www.opcw.org/fileadmin/OPCW/CSP/RC-3/en/rc3dg02_e_.pdf

SAB-23, 19 April 2016

http://www.opcw.org/fileadmin/OPCW/CSP/RC-3/en/rc3dg02_e_.pdf
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SAB recommendations 2013 - 2015

www.opcw.org/fileadmin/OPCW/CSP/RC-3/en/rc3dg02_e_.pdf

www.opcw.org/documents-reports/subsidiary-bodies/scientific-advisory-board/reports/SAB-23, 19 April 2016

http://www.opcw.org/fileadmin/OPCW/CSP/RC-3/en/rc3dg02_e_.pdf
http://www.opcw.org/documents-reports/subsidiary-bodies/scientific-advisory-board/reports/
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SAB engagement with States Parties
SAB-22

EC-80

Industry Cluster

BWC

Meeting of experts

Meeting of States Parties

Science for Diplomats

OPCW International Day

National Authorities

Education and Outreach 

Advisory Board

SAB-23, 19 April 2016
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Convergence
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Toxic industrial,

pharmaceutical

and agricultural

chemicals

CNS-active 

chemicals

CWC and BWC threat spectrum

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 originChemical agents

Classical CW 
Industrial

Chemicals 

Bioregulators

Peptides 
Toxins

Genetically

modified BW 
Traditional BW 

Poisons Infectious Agents

Chemical  Weapons  Convention (Article II)

Biological and Toxin Weapons Convention (Article I)

Adopted from Graham S Pearson, ASA Newsletter, 90-1, February 1990 and Robert Mathews at TWG on Convergence,1st Meeting 2011.

SAB-23, 19 April 2016
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www.opcw.org/fileadmin/OPCW/SAB/en/ec77dg10_e_.pdf

SAB-23, 19 April 2016

http://www.opcw.org/fileadmin/OPCW/SAB/en/ec77dg10_e_.pdf
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Recommendations for continued monitoring

We discussed during SAB-23:

• Bio-based chemical production

• Science advice mechanisms 

(focus on discussions at BWC)                                              

SAB-23, 19 April 2016



Working together for a world free of chemical weapons

www.opcw.org

Education and Outreach
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The Hague Ethical Guidelines

Participants of 2nd Workshop Guidelines endorsed by :

SAB-23, 19 April 2016

http://www.euchems.eu/
http://www.euchems.eu/
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www.opcw.org/special-sections/science-technology/the-hague-ethical-guidelines
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Verification
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Actions to take recommendations forward

Actions for the 

Secretariat to 

implement 

directly

Issues to be 

considered by States 

Parties

SAB-23, 19 April 2016
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Recommendations
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Technical workshop (9-10 March 2016) 

Workshop discussions summarized in Industry Cluster (11 March)

3 Non-papers 

issued by the 

Secretariat
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Chemical forensics

SAB-23, 19 April 2016

“Nearly two decades after the Chemical Weapons Convention

entered into force, the treaty is facing a major test. The threat that

toxic gas or nerve agents will be deployed in a conflict between

countries has been all but eliminated. Failure to punish their use

in the Syrian civil war risks undermining the regime that has

brought us to the threshold of a chemical weapons-free world.”

https://www.project-syndicate.org/commentary/syria-chemical-weapons-

attacks-by-ahmet-uzumcu-2016-02#VyEgLMS3SWhrQvAT.99

https://www.project-syndicate.org/commentary/syria-chemical-weapons-attacks-by-ahmet-uzumcu-2016-02#VyEgLMS3SWhrQvAT.99


Working together for a world free of chemical weapons

www.opcw.org

Contingency operations

SAB-23 briefed on the work of Declarations Assessment Team and Fact-

Finding Missions

• Areas where S&T would help :

• Information management

• Increased safety measures

• Remote sampling

• Chemical analysis/forensics

SAB-23, 19 April 2016
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USA

LLNL

China

RICD

China

AMMS
France

DGA

Germany

WISBelgium

DLD

Netherlands

TNO

India

VERTOX

Russia

LRC

Singapore

DSO

Spain

LAVEMA

Switzerland

Spiez

UK

Dstl

Sweden

FOI Russia

CAL

Korea

CBR/ADD

Korea

CDRI

Iran

DCRL

USA

ECBC

OPCW Designated Laboratories

SAB-23, 19 April 2016

19 laboratories shown are designated for environmental samples

1st Biomedical Proficiency Test has now completed successfully
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Advice on long-term stability of samples

collected in relation to the potential use

of chemical weapons
The SAB has considered the long-term storage and stability of samples

collected in the context of the OPCW’s investigations, including fact-

finding missions and the Declaration Assessment Team, according to the

Director-General’s questions of 2 November 2015

In the context of the OPCW’s investigations, the Technical Secretariat has

since 2013 received numerous samples, which are stored in the OPCW

Laboratory at room temperature or refrigerated at 4°C

Sample types (whether current or future) – containing chemicals of

interest, such as various nerve and blister agents as well as their

immediate precursors and degradation products – may include:

SAB-23, 19 April 2016
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Advice on long-term stability of samples collected

in relation to the potential use of chemical

weapons

• Relatively pure samples;

• Liquid (including extracts) and solid samples containing either relatively high 

levels or trace levels of the chemicals of interest;

• Highly heterogeneous unprocessed samples – such as soil, metal fragments, 

paint chips, fragments of highly absorbent material, or wipes – containing 

either relatively high levels or trace levels of the chemicals of interest; and

• Biomedical samples: blood, plasma, urine, tissue.

• The Director-General requested the SAB to address three questions:

SAB-23, 19 April 2016
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Advice on long-term stability of samples collected in

relation to the potential use of chemical weapons

1. Given the current storage conditions in the OPCW Laboratory, how quickly and

through what process could the aforementioned types of sample degrade to a

point where analysis of the samples would no longer return credible results?

The SAB notes that the analytical findings of the Designated Laboratories from

analysis of samples collected in OPCW investigations will always be scientifically

accurate because of the stringent forensic checks and balances in place: the

findings will always return ‘credible results’ (‘credible’ is defined in the Oxford

English Dictionary as ‘able to be believed; convincing’). The results of the analyses

will always be convincing and withstand scrutiny both scientifically and legally,

especially if presented as evidence in court. The integrity of the procedures

established in OPCW Designated Laboratories provides all necessary safeguards

and thus protects the off-site analysis process from any suggestion of tampering.

SAB-23, 19 April 2016
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Advice on long-term stability of samples collected in

relation to the potential use of chemical weapons
The storage conditions used by the OPCW Laboratory will inevitably and naturally

lead to loss of intact original chemicals by degradation in most cases (this

phenomenon occurs in every laboratory in the world). It is impossible to put a

precise time on how long any chemical will take to degrade, as shelf-life or

degradation rate depends on the chemical structure, matrix, the presence of

stabilisers and storage conditions, as well as the initial concentration of the

chemical. It is only possible to estimate, with considerable uncertainty, a likely

storage time, and impossible to state accurately when the various sample types

will degrade to a point where analysis would not identify the intact original

chemical(s).

The analysis of these samples will return credible analytical results, but with less

specific information. The characteristic degradation compounds will still contain

the molecular evidence for proving CWA use, or in the case of other investigations,

the presence of a CWC-related chemical

SAB-23, 19 April 2016
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Advice on long-term stability of samples collected in

relation to the potential use of chemical weapons

It must be noted however, if the agent or precursor is initially present only at

trace level, prolonged storage may result in adsorption of the original chemical

and/or its degradation product(s) to the container walls, for example. In such

cases re-analysis could result in a non-finding of the original chemical and/or its

degradation product(s) due to their presence in extremely low concentration, at

levels below the instrument detection levels.

Recommendation: Samples should be analysed as soon after collection as

possible and the need for storage eliminated or, less favourably, the storage

time minimised. Prompt analysis should be viewed as urgent, as the intact

original chemicals will provide the strongest basis for confirming the use of

chemicals prohibited by the CWC. (This is because the sample stability, and

potential impacts of any matrix or environmental factors on the stability of any

CWC-relevant chemicals in the sample, will not be known prior to analysis.)

SAB-23, 19 April 2016
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Advice on long-term stability of samples collected in

relation to the potential use of chemical weapons

2. What are the best-practice conditions for long term-storage of the different 

types of sample?

SAB reviewed >180 scientific papers on environmental and biomedical

samples, and wrote a questionnaire, which 9 Designated Laboratories returned,

asking for information on best-practice storage conditions for the sample types

Recommendations made for

storage of the different types

of sample 

SAB-23, 19 April 2016
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Advice on long-term stability of samples collected in

relation to the potential use of chemical weapons

3. Given these best-practice storage conditions, how quickly and through what 

type of process could the different types of samples degrade to a point where 

analysis of the samples would no longer return credible results? 

Based on the review herein of processes by which CWC-relevant chemicals

degrade, the SAB assesses that it is difficult, given the incomplete knowledge

worldwide of the fate of CWAs and other CWC-relevant chemicals in different

matrices, to specify precisely when analysis of a sample would likely no longer

identify the intact original chemicals.

The best-practice storage conditions provided in answer to the previous question

will extend the time the original chemical in the sample will persist.

SAB-23, 19 April 2016
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Advice on long-term stability of samples collected in

relation to the potential use of chemical weapons

3. Given these best-practice storage conditions, how quickly and through what

type of process could the different types of samples degrade to a point where

analysis of the samples would no longer return credible results?

Although some loss of this chemical may occur even under these conditions,

the analysis of the samples will return credible analytical results, but with less

specific information.

The characteristic degradation products and other chemical residues (such as

synthesis by-products and unreacted starting materials) will still provide the

molecular evidence necessary for proving CWA production, chemical weapons

use or other CWC-related compliance judgement.

SAB-23, 19 April 2016
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Plants as indicators of nerve agent use

Natural flora can be used to enable the sensitive detection of organophosphorus 

nerve agents, acting as a time capsule for retaining molecular evidence of use

SAB-23, 19 April 2016
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Experimental method

SAB-23, 19 April 2016
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Molecular evidence does not disappear

SAB-23, 19 April 2016
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Analysis of chlorine exposure

SAB-23 received presentations on : 

Investigations of chlorine exposure in 

environmental and material samples

Dr Pieter Siegenthaler, Spiez Laboratory

Chlorine exposure biomarkers

Dr Christer Astot, FOI Sweden

SAB-23, 19 April 2016
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OPCW Medium Term Plan
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Medium term goals 1-4:  result area 1 

SAB-23, 19 April 2016
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Medium term goals 1-4:  result area 1 
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Medium term goals 5-7:  result area 2 
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Medium term goals 5-7:  result area 2 
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Medium term goals 8-13:  result areas 3-4 

SAB-23, 19 April 2016
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Medium term goals 8-13:  result areas 3-4 
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Advice on isotopically labelled 

compounds and stereoisomers

SAB-23, 19 April 2016

www.opcw.org/fileadmin/OPCW/SAB/en/sab-23-wp01_e_.pdf

http://www.opcw.org/fileadmin/OPCW/SAB/en/sab-23-wp01_e_.pdf
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Advice on isotopically labelled 

compounds and stereoisomers
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Advice on isotopically labelled 

compounds and stereoisomers

SAB-23, 19 April 2016



Working together for a world free of chemical weapons

www.opcw.org

Central nervous system 

(CNS) acting chemicals

SAB-23, 19 April 2016
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CNS acting chemicals

Examples of toxic chemicals specifically mentioned are all 

anaesthetics: fentanyls, dexmedetomidine, and sevoflurane

Paper notes that these substances are not riot control agents

They cause sedation or death depending on the dose inhaled

SAB-23, 19 April 2016
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CNS-acting chemicals

Previous SAB advice on CNS-acting chemicals :

SAB-23, 19 April 2016
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CNS acting chemicals

Three SAB-23 agenda items were on CNS acting chemicals :

- Recent interest (SAB Secretary Dr. Jonathan Forman)

- Review of previous SAB advice (Dr. Robert Matthews)

- Detection of CNS acting chemicals (Prof. Paula Vanninen)

SAB-23, 19 April 2016
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Assistance and protection

SAB-22, 8-12 June 2015

SAB has provided advice on nerve agent medical countermeasures 

Advice has focused on treating short-

term acute symptoms of nerve agent 

poisoning but not long-term effects

Diagnosis and management of the 

late effects of nerve agent exposure 

was discussed during SAB-23
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Assistance and protection

SAB-23, 19 April 2016

Integrated and adaptive responses to toxic 

emergencies for rapid triage : engineering a 

roadmap from casualty to patient to survivor
www.toxi-triage.eu
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SAB workshops in 2016

SAB-23, 19 April 2016

Chemical forensics relevant to the CWC

Helsinki – June 2016

VERIFIN, University of Helsinki

Chemical warfare agent toxicity, emergency 

response and medical countermeasures

Paris – 26-27 September 2016

French General Secretariat for Defense and 

National Security
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Other SAB work in 2016

SAB-23, 19 April 2016

Spiez CONVERGENCE II

Spiez - 5-8 September 

Spiez Laboratory, Switzerland

SAB-24

OPCW – 25-28 October

BWC Eighth Review Conference

Geneva – 7-11 November

United Nations Office Geneva
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SAB-22, 8-12 June 2015

Any questions?


