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The OPCW Scientific Advisory Board in 2017

Report of the Scientific Advisory Board at its Twenty-Fifth Session
(SAB-25/1*, dated 31 March 2017)
URL: http://q-r.to/bapllLl

The Impact of the Developments in Science and Technology in the Context of the Chemical
Weapons Convention, Response from the Director-General to SAB-25

(EC-85/DG.8, dated 19 May 2017)

URL: https://q-r.to/baplLO

Report of the Scientific Advisory Board at its Twenty-Sixth Session
(SAB-26/1, dated 20 October 2017)
URL: http://qg-r.to/bapllLa

Response to the Report of the Twenty-Sixth Session of the Scientific Advisory Board
(EC-87/DG.11, dated 25 January 2018)
URL: http://l.ead.me/barO2E

Response to the Director-General’s Request to the Scientific Advisory Board to Provide
Consideration on which Riot Control Agents are Subject to Declaration under the Chemical
Weapons Convention

(SAB-25/WP.1, dated 27 March 2017)

URL: https://qg-r.to/baplLi

Report of the Scientific Advisory Board’s Workshop on Emerging Technologies
(SAB-26/WP.1, dated 21 July 2017)
URL: http://g-r.to/bapiln

Report of the Scientific Advisory Board’s Workshop on Trends in Chemical Production
(SAB-26/WP.2, dated 19 October 2017)
URL: http://g-rto/baplLr




Science and Technology in the Convention

The Conference of States Parties Shall:

‘Review scientific and technological developments that could

operation of this Convention and, in this context, direct the Directo|
establish a Scientific Advisory Board to enable him, in the perforni
functions, to render specialized advice in areas of science and
relevant to this Convention, to the Conference, the Executive Coun
Parties.”

CWC Article VIII, Section B, paragraph 21(h)
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What is the Science of Chemical Weapons?
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The Convention itself is “Convergent”

Chemical Weapon

Toxic chemicals and their precursors, except where intended for
purposes not prohibited under this Convention as long as the types and
quantities are consistent with such

Toxic Chemical

Any chemical which through its chemical action on life processes can
cause death, temporary incapacitation or permanent harm to humans or
animals. This includes all such chemicals, regardless of their origin or of
their method of production, and regardless of whether they are produced
in facilities, in munitions or elsewhere.

Chemical Weapons Convention Article Il




How Much Science is Out There?

Scientific Publications in 2014
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How Much Science is Out There?

Equivalent patent applications by origin, 2016

100,000 - 1,400,000
10,000 = 99,999

.
-\
T



http://www.wipo.int/edocs/pubdocs/en/wipo_pub_941_2016.pdf
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Nonpharma business rules
InformEx show P.24

FEBRUARY 23, 2015

A ﬁg@igi conference will
aw-thousands P.50

PUBLISHED BY THE AMERICAN CHEMICAL SOCIETY




All this advanced science and...

Allegations of use of
chlorine gas, sulfur
mustard and nerve
agents

CHEMICAL WARFARE @ NERVE AGENTS
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Implementation Requires Science and Technology!
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How Many Chemicals Do You Know About?

Guidelines for Schedule 1
The following criteria shall be taken into account in considering whether a toxic
chemical or precursor should be included in Schedule 1:

(a) It has been developed, produced, stockpiled or used as a chemical weapon as
defined in Article II;

(b) It poses otherwise a high risk to the object and purpose of this Convention by
virtue of its high potential for use in activities prohibited under this
Convention because one or more of the following conditions are met:

(i) It possesses a chemical structure closely related to that of other toxic
chemicals listed in Schedule 1, and has, or can be expected to have,
comparableproperties;

(i) It possesses such lethal or incapacitating toxicity as well as other
properties that would enable it to be used as a chemical weapon;

(iii) It may be used as a precursor in the final single technological stage of
production of a toxic chemical listed in Schedule 1, regardless of
whether this stage takes place in facilities, in munitions or elsewhere;

(c) It has little or no use for purposes not prohibited under this Convention.
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Guidelines for Schedule 2

The following criteria shall be taken into account in considering whether a toxic
chemical not listed in Schedule 1 or a precursor to a Schedule 1 chemical or to a
chemical listed in Schedule 2, part A, should be included in Schedule 2:

(a) It poses a significant risk to the object and purpose of this Convention because
it possesses such lethal or incapacitating toxicity as well as other properties
that could enable it to be used as a chemical weapon;

(b) It may be used as a precursor in one of the chemical reactions at the final stage
of formation of a chemical listed in Schedule 1 or Schedule 2, part A;

(c) It poses a significant risk to the object and purpose of this Convention by
virtue of its importance in the production of a chemical listed in Schedule 1 or
Schedule 2, partA;

(d) It is not produced in large commercial quantities for purposes not prohibited
under this Convention.
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Schedule 3

Guidelines for Schedule 3
The following criteria shall be taken into account in considering whether a toxic
chemical or precursor, not listed in other Schedules, should be included in
Schedule 3:

(a) It has been produced, stockpiled or used as a chemical weapon;

(b) It poses otherwise a risk to the object and purpose of this Convention because it
possesses such lethal or incapacitating toxicity as well as other properties that
might enable it to be used as a chemical weapon;

(c) It poses a risk to the object and purpose of this Convention by virtue of its
importance in the production of one or more chemicals listed in Schedule 1 or
Schedule 2, part B;

(d) It may be produced in large commercial quantities for purposes not
prohibited under this Convention.
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Scheduled chemicals, including those in schedules 1 and 2, can have scientfifically and economically
important uses. This chart caplures the number of yearly scientific publications that refer to them.




How Many Chemicals Do You Know About?

More possible chemicals with drug
like properties than atoms in the universe!
(and don’t look for them on the Schedules)
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“Good” Chemical or “Bad” Chemical?
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“Good” Chemical or “Bad” Chemical?
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“Good” Biological or “Bad” Biological?




“Good” Biological or “Bad” Biological?

Acetylcholine

Receptors

Fig. 1. After signalling, acetylcholine is released from receptors and broken down by acetyl-
cholinesterase to be recycled in a continuous process.
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In the Lead Up To Previous Review Conferences
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Toward The Fourth Review Conference
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Toward The Fourth Review Conference
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Toward The Fourth Review Conference

Chemical Forensics: Capabilities across the Field and the Potential Applications in
Chemical Weapons Convention Implementation /\

Helsinki, Finland. 20 to 22 June 2016

SAB-24/WP.1, dated 14 .Iul): 2016, URL: http://g-rto/baplgy

Comcat YERH| gy ol ﬂﬂﬁpﬂ@ﬁ f,[ 2l 0 =]

Chemical Warfare Agents: Toxicity, Emergency Response and Medical Countermeasures
Paris, France. 26 to 27 September 2016

SAB-24/WP.2, dated 14 October 2016, URL: http://qgr.to/bapilhd
Coorganizer:

MSCGDSNE

Innovative Technologies for Chemical Security
Rio de Janeiro, Brazil. 3 to 5§ July 2017
SAB-26/WP.1, dated 21 July 2017, URL: hitp://q-r.to/bap1hC ‘f‘"
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International Workshop on Trends in Chemical Production T
Zagreb, the Republic of Croatia. 3 to 5 October 2017 ———
SAB-26/WP.2, dated 19 October 2017, URL: http://q-r.to/baplhD “’
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Toward The Fourth Review Conference

25 Events

676 Attendees

- 256 individuals
- b6 Nationalities

405 Speakers

- 191 individuals
- 56 Nationalities

30 Reports




Successes of the Chemical Weapons Convention
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Challenges

Starting with the 2013 UN-led mission to the
Syrian Arab Republic, the TS has undertaken non-
routine inspection, verification and technical
assistance activities in Syria, Libya and Iraq

Contingency operations have required:

- Investigations
- Analysis, and fact-finding
- Evaluation of oral, material, and digital evidence



Contingency operations

considering new technologies with potential to
enhance capabilities available to inspectors

Operational challenges:
- Access to sites is time-limited

- Harsh environmental conditions
- Chain-of-custody (taking & shipping samples)
- Evidence needs to be authenticated

- Required expertise beyond chemical analysis

VERIFICATION

REPORT OF THE SCIENTIFIC ADVISORY
BOARD’S TEMPORARY WORKING GROUP

June 2015
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OPCW Scientific Advisory Board

Tweaty-Fourth Session SAB-24/WP.1
2528 October 2016 Tuly 201
ENGLISH only
REPORT OF THE SCIENTIFIC ADVISCRY BOARD'S WORKSHOP

ON CHEMICAL FORENSICS

EXECUTIVE SUMMARY

The OPL\\ Scientific Advisory Board (SAB) in cooperation with VERIFIN hel
'larksl.ml, I Forensics: Capabilities across the Field and VL\E Potent
Applications in Chemical Weapons Convention Implementation™.

2 June 2016 in Helsinki, Finlnd The workshop is one of a series intended to
inform the report of the SAB on developments in science and technology to the
Fourth Review Conference’ of the Chemical Weapons Convention to be held in 2018
Intesest in chemical forensics, and its relevance fo the work of the OPCW. has been
described through Recommendation 17 of the OPCW SAB’s Temporary Working
group on Verification”

Forensic science is defined as the study of traces (remnants of presence andor
activity)." ~ These are silent witnesses that need to be detected. seen. and understood
to mike reasonable inferences about criminal phemomena, investigation or
demonstration for intelligence. investigation and court purposes.

Chemical forensics aims fo obtain information from chemical remnants that is
relevant o investigative, legal and intelligence questions. Just as fingerprints and
tovide unique signatures that can be used to identify individuals. chemical
n provide distinctive signatures (for example through their impurities
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Innovative technologies for chemical security
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IUPAC and OPCW
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Trends in chemical production




Scheduled Chemicals under the Chemical Weapons Convention (CWC)

Guidelines for Schedule 1
The following criteria shall be taken into account in considering whether a toxic
chemical or precursor should be included in Schedule 1:

(a) It has been developed, produced, stockpiled or used as a chemical weapon as
defined in Article II;

(b) It poses otherwise a high risk to the object and purpose of this Convention by
virtue of its high potential for use in activities prohibited under this
Convention because one or more of the following conditions are met:

(i) It possesses a chemical structure closely related to that of other toxic
chemicals listed in Schedule 1, and has, or can be expected to have,
comparableproperties;

(i) It possesses such lethal or incapacitating toxicity as well as other
properties that would enable it to be used as a chemical weapon;

(iii) It may be used as a precursor in the final single technological stage of
production of a toxic chemical listed in Schedule 1, regardless of
whether this stage takes place in facilities, in munitions or elsewhere;

(c) It has little or no use for purposes not prohibited under this Convention.
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Guidelines for Schedule 2

The following criteria shall be taken into account in considering whether a toxic
chemical not listed in Schedule 1 or a precursor to a Schedule 1 chemical or to a
chemical listed in Schedule 2, part A, should be included in Schedule 2:

(a) It poses a significant risk to the object and purpose of this Convention because
it possesses such lethal or incapacitating toxicity as well as other properties
that could enable it to be used as a chemical weapon;

(b) It may be used as a precursor in one of the chemical reactions at the final stage
of formation of a chemical listed in Schedule 1 or Schedule 2, part A;

(c) It poses a significant risk to the object and purpose of this Convention by
virtue of its importance in the production of a chemical listed in Schedule 1 or
Schedule 2, partA;

(d) It is not produced in large commercial quantities for purposes not prohibited
under this Convention.
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Guidelines for Schedule 3
The following criteria shall be taken into account in considering whether a toxic
chemical or precursor, not listed in other Schedules, should be included in
Schedule 3:

(a) It has been produced, stockpiled or used as a chemical weapon;

(b) It poses otherwise a risk to the object and purpose of this Convention because it
possesses such lethal or incapacitating toxicity as well as other properties that
might enable it to be used as a chemical weapon;

(c) It poses a risk to the object and purpose of this Convention by virtue of its
importance in the production of one or more chemicals listed in Schedule 1 or
Schedule 2, part B;

(d)It may be produced in large commercial quantities for purposes not
prohibited under this Convention.
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Threat spectrum

. ' Bioregulators . Genetically o
Classical CW Other chemicals Peptides Toxins modified BW | Traditional BW
blister agents Toxic industrial, | substance P botulinum modified/tailored bacteria
nerve agents pharmaceutical neurokinins saxitoxin bacteria and viruses
toxic gases and agricultural ricin viruses rikettsia
chemicals
anthrax
CNS-active plague
chemicals tularemia
Chemigcal agents Agents of biological origin
< < >
Poisons Infectious Agents
< > <
Chemical Weapons Conyvention (Article Il)
< >
- Biological and Toxin Weapons Convenfjion (Article ) .

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

ractical applications of new technologies for anticipated novel applications are
advancing by trans-disciplinary problem solving

&4
-

Technological change should be viewed from a practical perspective focusing on
developments relevant to the Convention rather than focusing on single disciplines

Bundesamt fiir Bevélkerungsschutz BABS
LABOR SPIEZ

CONVERGENCE OF CHEMISTRY AND
BIOLOGY

REPORT OF THE SCIENTIFIC ADVISORY

BOARD’S TEMPORARY WORKING GROUP 2nd Spiez CONVERGENCE

@ Workshop in Spiez, Switzerland

6 -8 Sept. 2016

Spiez CONVERGENCE
Report on the first workshop

6-9 October 2014

[ o

gff-é\; ORGANISATION FOR THE PROHIBITION
R §# OF CHEMICAL WEAPONS




Production of chemicals using biological processes

- SAB recommended “production by synthesis" covers any process for the
formation of a chemical

Technological advances : metabolic engineering, synthetic biology, gene editing
No advantage to producing classical CW agents by biological means
Toxins might be produced genetically rather than isolated from organisms

TS should continue to assess the possibility of conversion of biological facilities to the
production of scheduled chemicals; the outcome of such a review would inform the
degree of relevance these facilities have to the object and purpose of the Convention



3D printing

Beilstein J. Org Chem. 2013, 9, 951-950 3 D'p rinted devices for
continuous-flow organic chemistry

Vincenza Dragone, Victor Sans, Mall H. Rosnes, Philip J. Kitson

and Leroy Cronin’
‘ 'Il’ | B I ) N
We present a study in which the versatility of 3D-printing is combined with the processing advantages of flow chemistry for the
synthesis of organic compounds. Robust and inexpensive 3D-printed reactionware devices are easily connected using standard
fittings resulting in complex. custom-made flow systems. including multiple reactors in a series with in-line. real-time analysis
using an ATR-IR flow cell. As a proof of concept. we utilized two types of organic reactions. imine syntheses and imine reductions.
to show how different reactor configurations and substrates give different products.
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3D printing

Evaluation of 3D Printing and Its Potential Impact on Biotechnology
and the Chemical Sciences

Nearing 30 years since its introduction, 3D printing technology is set to revolutionize research and
teaching laboratories. This feature encompasses the history of 3D printing, reviews various printing
methods, and presents current applications. The authors offer an appraisal of the future direction and
impact this technology will have on laboratory settings as 3D printers become more accessible.

Bethany C. (JI"DSS_. J‘-l}’d‘-l L. Erkal, Sarah Y. Lockwood, Chengpeng Chen, and Dana M. Spence®

L

Copyright 2013 American Chemical Society




Nanotechnology

“Nanotechnology has enabled advances in detection
technology by incorporation of antibody or enzyme sensing
elements that might be used for on-site inspections

Publications on nanotechnology for chemical analysis,
detection, protection, decontamination, and medical
countermeasures reveal that few commercial products
have come onto the market

Nanotechnologies that impact life processes through chemical
action, used for purposes prohibited by the Convention, are
covered by the general purpose criterion of Article Il

Nanotechnologies to deliver chemical or biological agents would
constitute a delivery system and contravene the CWC and BWC




Schedules

L

; Up-to-date knowledge of chemistry related to the Schedules and
industrial processes are key for inspectors

Adequate levels of scientific understanding will remain critical in
making any assessments of an industrial capability or facility -
unusual practices cannot be recognhised without good knowledge

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
- bioregulators and/or toxins



Isotopically-labelled compounds and stereoisomers

CSAR 2IAUP ]

Scientific Advisory Board

OPCW

Twenty - Third Session SAB-23/WP.1
18 — 22 April 2016 28 April 2016
ENGLISH only

1.1

The Scientific Advisory Board (SAB) has considered isotopically labelled scheduled
chemicals and stereoisomers of scheduled compounds relating to the Convention
according to the Director-General s requests (see Appendixes 1 and 2).

Recommendation 1. The SAB recommends that the molecular parent structure of a
chemical should determine whether it is covered by a schedule entry. This is becanse:

(a) it is inappropriate to rely solely upon Chemical Abstracts Service (CAS)
numbers to define chemicals covered by the schedules. Although relevant as
aids to declaration and verification. CAS nmumbers should not be used as the
means to identify a chemical, or to determine whether a chenueal 15 included
in, or excluded from, a schedule;

thms. if a chemical i1s included within a schedule. then all possible
isotopically-labelled forms and stereoisomers of that chemucal should be
included, irrespective of whether or not they have been assigned a CAS
number or have CAS numbers different to those shown in the Annex on
Chemicals to the Convention. The isotopically labelled compound or
stereoisomer related to the parent chemical specified in the schedule should be
interpreted as belonging to the same schedule; and
this advice is consistent with previous SAB views on this topic.’
Recommendation 2. Inclusion of appropriate analytical data in the OPCW Central
Agent Database (OCAD) for isotopically labelled relatives of scheduled compounds
where available 15 recommended.

OBJECTIVE

At the Twentv-Second Session of the SAB i June 2015 [1] the Technical Secretariat
introduced a request from the Director-General {Append]:{es 1 and 2) to make
technical recommendations on how chemicals relevant to Schedules 1, 2 and 3 should
be considered in relation to the Convention if they contain isotopic labels or can exist
in distinguishable stereoisomeric forms; taking into account the SAB’s previous views
on CAS registry numbers [2].

Enantiomers 4 ———— Diastercomers ) C
4 cisftrans
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Emerging technologies

SAB encourages Technical Secretariat to consider scenarios
where new technologies may enhance capabilities of inspectors

Satellite imaging (including hyperspectral and non-visible light methods) should be
considered for contingency operations and routine inspections where access to a site is
difficult due to security concerns

The utility of UAVs to support investigations should be further explored - emphasis on
area reconnaissance, visual confirmation, live entry support, and scene documentation

Unmanned systems for monitoring chemical change and/or collecting samples should
be assessed




Detection

Remote and automated monitoring technologies should be
added to the list of approved inspection equipment (including
those that could be incorporated into unmanned vehicles)

Handheld devices that provide chemical information, including through spectroscopic
capabilities, mass spectrometry, and non-destructive techniques should be assessed

Use of multiple and complementary detectors will provide higher confidence in results




Research directed at enhancing protection while reducing the
physiological burden of respirators and clothing

Incorporation of enzymes/catalysts to give self-decontaminating
clothing, and evaluation of new materials in filters and clothing

E.g. metal organic frameworks (MOFs)




The OPCW inspector today




The OPCW inspector tomorrow
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Decontamination

[
-
-

.nz'y'mes might offer non-corrosive, safe and catalytic means of
decontaminating CW agents

Directed evolution of enzymes may provide ‘green catalysts’ for
degrading CW agents

New decontamination formulations will continue to be sought

Microorganisms that digest chemicals may allow CW remediation




Medical countermeasures

uhderstand better mechanisms leading to vesicant injury s i

Requirement for fast and efficient means to diagnose and treat
people exposed to toxic chemicals and for improved MedCMs

Practical Guide for

Medical Management Scientific Advisory Board
of Chemical Warfare
Casualties Tty Seoond Session R

ENGLISH only

RESPONSE TO THE DIRECTOR-GENERAL'S REQUEST TO THE
SCIENTIFIC ADVISORY BOARD TO PROVIDE FURTHER ADVICE ON
ASSISTANCE AND PROTECTION

! TRIAGE




Riot control agents (RCAs)

Reviewed list of 60 chemicals that Science for Diplomats at EC-84
had been discussed in a RCA context What Defines a Riot Control Agent?

Come activate your TRP receptors|

and learn about the biochemistry of Riot Control Agents @

Only 17 met CWC-definition of RCA ~ ks
, " & ” Wednesday, 8 March 2017

Ooms Room | 13.30-14.45

Science for Diplomats at EC-84 T Light lunch available at 13.00

What Defines a Riot Control Agent? ’E'Ezg
» 7

S oL

e your TRP receptorsj X7 " X
emistry of Riot Control Agents @ 5V a,
YD V4 8 b3
OPCWw \D
— : g
L] n W g B

_* The Scientific Advisory Board and Riot Cor@gems

R to the Direct: 's Ri t to the Scientific Advisory Board ‘b‘&&

to Provide Consideration on which Riot Control Agents are Subject to (
Decl ion under the Chemical Weap C i o

(SAB-25/WP.1, dated 27 March 2017) - - N .,‘,3

URL: https://q-r-to/bapili e X

Science for Diplomats at EC-84 on Riot Control Agents
URL: https://q-r.to/bapS7f

Scheduled Chemicals under

= Guide to Schedule Chemical Poster
ft:  URL: https://g-r.to/bapSCK

e Riot Control Agents Poster
A% URL: hitps://qprto/bapsCa
AT

© The Guardian




Central nervous system (CNS) acting chemicals

(T - b4 ~ = N~
- =

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

HO de fi HO d
0 made from OH an HO
J 7T & ® )
N © N
3-quinuclidinyl benzilate (BZ) 2,2-diphenyl-2-hydroxyacetic acid quinuclidin-3-ol

Schedule 2.A.3 Schedule 2.B.8 Schedule 2.B.9




Toxins

~ Standardised methods for identification
and analysis of saxitoxin and ricin should
continue to be developed, and an
international capability built to analyse
samples for these two Sch. 1 chemicals

« Methods for detecting and analysing other
toxins/chemicals that have been weaponised, or
pose a high risk of use as chemical weapons,
should be addressed

« Development of analysis of specific biomarkers
related to toxins in biomedical samples would be
advantageous

OPCW Laboratory and designated laboratory network
should engage with other networks of laboratories to
share best practice in toxin identification and analysis




Monitoring chemical change

Plants offer a means to detect and monitor chemical exposure
| (physical, chemical, and microbiological changes occur)

Might be able to read such changes using handheld devices etc.

THE SCIENCE OF THE CONVERGENCE OF SCIENCE AND
DESTRUCTION AND CHEMISTRY AND EIOLOGY INTERNATIONAL

Ana]ytical E%CFEEDIIZGS | === Tmzm
oda
Methods erer Al OPCW L

SCIENCE AND TECHNOLOGY




Designated laboratories (DLs

m innovation ﬁFOI FOI, CBAN Defence and Security, Swedish
1
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Important to share analytical methods

Volume 406 - Number 21 - August 2014

ANALYTICAL (0
BIOANALYTICAL
CHEMISTRY

L 6P st TQ ssac O A T

Analysis of Chemicals Relevant

to the Chemical Weapons Convention
Guest Editors Marc-Michael Blum - R V. S. Murty Mamidanna

WORKSHOP:
International workshop on
analysis of chemical warfare

agents
11 -13 December 2017

HELSINKI, FINLAND

Proficiency Tests do not address identification of poisoning by non-sch. chemicals

The SAB recommends that a possible approach for such a scenario is evaluated




OPCW Central Analytical Database (OCAD)

Analytical data for chemicals that pose a risk of use for purposes
prohibited by the CWC should be included in the OCAD, including:

- Isotopically labeled relatives

- Stereoisomers of scheduled compounds
- Riot control agents

- CNS-acting chemicals

- Bioregulators and/or toxins

- Relevant biomarkers

OPCW CENTRAL
ANALYTICAL
DATABASE

OCAD v.20
DVD .' k
© OPCW2018 9:00- ]0 00

Serial Nr: 001 050407 | Antarctlca Room f ‘_i'j 44
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20001 | World Eorum
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Sample handling and storage

a @

~ Further documentation on the stability of samples just after
sampling and during transport to the OPCW Laboratory; sample
handling during splitting, handling, storage and disposal of
samples at the OPCW Laboratory; should be pursued and shared
with relevant stakeholder laboratories

Solid phase micro-extraction fibres, blood spot papers and related technologies may
be promising for long-term storage of blood and other biological matrices -
opportunities to test these should be sought

Collaborative opportunities to develop sample preparation methodologies for relevant
hon-scheduled chemicals (e.g. TICS, CNS acting chemicals, RCAs) should be sought




© Zaid Meherali




TWG on Investigative Science and Technology

Cdntingency operations have increasingly involved investigatioh'é, c
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

= |nclude 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

= |dentify capabilities, skill sets, and equipment that will augment and strengthen the
investigative capabilities of OPCW




Temporary Working Group on Investigative Science and Technology

Reporting to the Scientific Advisory Board (SAB), the Temporary Working Group (TWG) will in particular consider the following questions:

Question 1:

Which methods and capabilities used in the forensic
sciences could usefully be developed and/or adopted for
Chemical Weapons Convention-based investigations?

Question 4:

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

Question 10:

Do collections of physical objects, samples, and other
information for chemical weapons-related analysis exist

and can they be made available to investigators for g8

retrospective review? How might these collections be
used to support investigations?

Question 2:

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?

Question 8:

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)?

Question 11:

Are there stakeholders that the Technical Secretariat
could usefully engage with to leverage their capabilities
on investigative matters?

r estion 6:

Which technologies and methodologies (whether
established or new) can be used in the provenancing of
chemical and/or material samples collected in an
investigation?

Question 9:

Which technologies and methodologies (whether
established or new) can be used to ensure the integrity of
aninvestigation site?

In addition, the TWG will provide advice on Technical
Secretariat proposals for methodologies, procedures,
technologies, and equipment for investigative
purposes.




Initial findings

Any site of alleged use of toxic chemicals should be viewed as a
crime scene with interagency cooperation important for OPCW

Impurity profiling is an important developing area of science

Biomedical samples should be exploited as much as possible

Forensic techniques including analysis of open source videos and
documents to establish authenticity should aid investigations

Important to consider best practice adopted by first responders

OPCW should keep reference samples of investigation samples



Closing statement

The SAB’s report to the Fourth Review Conference will be
delivered to the Director-General in April 2018

The SAB condemns any use of chemicals as weapons and stands
ready to provide relevant scientific advice in support of
verification and the prevention of re-emergence of chemical
weapons in response to any allegations




“...] 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”

- DG Remarks to SAB-26
16 October 2017




“...your findings and advice
" may serve to challenge
., assumptions and spark
Y new ideas that benefit all;
. even when associated
recommendations may not
be accepted.”

- DG Remarks to SAB-26
16 October 2017
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