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Science and Technology In the Conventio

The Conferenceof States Parties Shall:

and, in this context, direct
the Director General to establish a Scientific
Advisory Board to enable him, in the
performance of his functions, to render
specialized advice in areas of science and
technology relevant to this Convention,to the
Conference, the Executive Council or States
Parties.0
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_E OF CHEMISTRY AND
BIOLOGY

EPURI OF THE SCIENTIFIC ADVISORY
RY WORKING GROUP

JEINE20 VERIFICATION EDUCATION AND ENGAGEMENT:
Promoting a Culture of Responsible Chemistry

REPORT OF THE SCIENTIFIC ADVISORY FINAL REPORT OF THE SCIENTIFIC ADVISORY
BOARD’S TEMPORARY WORKING GROUP BOARD’S TEMPORARY WORKING GROUP

ORGANISATION FOR THE PROHIBITION OF CHEMICAL WEAPONS NOVEMBER 2014

Working Together For a World Free of Chemical Weapons
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Reporting to the Scientific y (TWG) will

Question 1:
Which methads and capabilities used in the forensic
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Question 10: ‘
o = A - . . = addition, the TWG will provide advice on Technical
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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 July 2016, URL: http://q-rto/baplgy

Coorganizer: VERIFIN ‘ ﬂjﬂ ]m[u J szl 2.
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SCAN

Chemical Warfare Agents: Toxicity, Emergency Response and Medical Countermeasures
Paris, France. 26 to 27 September 2016 i
SAB-24/WP.2, dated 14 October 2016, URL: hitp://qr.to/bapihd
Coorganizer:

LS

MSCGDSNE

Innovative Technologies tor 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 T
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International Workshop on Trends in Chemical Production i
Zagreb, the Republic of Croatia. 3 to 5 October 2017 ———
SAB-26/WP.2, dated 19 October 2017, URL: http://q-r.to/bap1lhD
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Chemical Forensics: Capabilities across the Field and the Potential Applications in

Chemical Weapons Convention Implementation A [=]% 35 [m]
Helsinki, Finland. 20 to 22 june 2016 RITR al scan

27 Events :

747 Attendees
- 289 Individuals
-.....58.Nationalities

453 Speakers

- 201 individuals
- 58 Nationalities

32 Reports

Engagement in Scientific CommunitieSws ~.

(s

hio L

st L

ke L




1 2 T I 1 P - t
Review Conference
f{ OPCW Review Conference

21

Fourth Session RC4/DG.1
- 30 November 2018 30 April 2018
Onginal: ENGLISH |
REPORT OF THE SCIENTIFIC ADVISORY BOARD 1

[

s

ON DEVELOPMENTS IN SCIENCE AND TECHNOLOGY FOR THE FOURTH
SPECIAL SESSION OF THE CONFERENCE OF THE STATES PARTIES TO REVIEW
THE OPERATION OF THE CHEMICAL WEAPONS CONVENTION

Introduction
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A quick reference guide to the executive summary recommendations of the
OPCW Scientific Advisory Board’s report on developments in science and tech-
nology to the Fource Review Conference (RC-4/DG.1, dated 30 April 2018).
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Download RC 4/DG.1

Fourth Session RC4/DG2
19 - 30 November 2018 1 June 2018
Original: ENGLISH

NOTE BY THE DIRECTOR-GENERAL

RESPONSE BY THE DIRECTOR-GENERAL TO THE REPORT OF THE SCIENTIFIC
ADVISORY BOARD ON DEVELOPMENTS IN SCIENCE AND TECHNOLOGY FOR THE
FOURTH SPECIAL SESSION OF THE CONFERENCE OF THE STATES PARTIES TO
REVIEW THE OPERATION OF THE CHEMICAL WEAPONS CONVENTION

INTRODUCTION

% Following the practice adopted by the First. Second. and Third Special Sessions of the
Conference of the States Parties to Review the Operation of the Chemical Weapons
Convention (hereinafter “the First Review Conference”, “the Second Review
Conference”, and “the Third Review Conference”), the Director-General has asked
the Scientific Advisory Board (SAB) to prepare a report on developments in science
and technology that States Parties to the Chemical Weapons Convention (hereinafter
“the Convention”) may wish to take into account in their review of the operation of
the Convention, as provided for in paragraph 22 of Article VIII. That report has been
published as RC-4/DG.1 (dated 30 April 2018) and is now available to States Parties.
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Advice to the Fourth Review Conference

Scientific Advisory Board’s Recommendations
to the Fourth Review Conference of
the Chemical Weapons Convention
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A quick reference guide to the executive summary recommendations of the
OPCW Scientific Advisory Board’s report on developments in science and tech-
nology to the Fource Review Conference (RC-4/DG.1, dated 30 April 2018).

Downlo: dRC 4/DG.1

A Advances in Science and Technolog)
A Chemicals

A Chemical Production andDiscovery
A Delivery of Toxic Chemicals and Dru
A Verification

A Assistance andProtection

A Chemical Security

A Scientific Literacy and Science Advic




Advances in Science and Technology
(RG4/DG.1, paragraphs 1623)
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Convergence of Chemistry and Biology

A Giventhe potential impact on the Conventionof the convergence
of chemistry and biology, the SAB and Secretariat should keep
under review developments in biotechnologies as well as any
other related aspects it deems relevant to the Convention,and
report on their implications for the Convention
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oBi ol ogyd and t he

A Engagementwith expertsfrom Biological WeaponsConvention
A Share experience - support science assessment - common needs and
concerns

A Biological and/or biomediated processes do not currently
appear likely to suitable for production of traditional chemical

warfare agents
A Thefield is continually changing,advancesshould be monitored

A céany process designed for the formation of a chemical
substance should be covered by the term o pr od e

synt hesi sé

A Degree of relevance of facilities to the object and purpose of the
Convention?

A Declarations?OCPFs?thresholds?Exemptions? wduct‘\:“




oConvergenceo and t

A & technological change is best considered from a practical
perspective,focusing on capabilities relevant to the Convention,
irrespectiveof scientificdi sci pl i neo

A Consider opportunities from new technologies and technological

capabilities that can benefit the Secretariat and assist States Parties in
iImproving their own capabilities.

A Technicalfields of increasingrelevanceto the Convention

A computational chemistry, Big Data, informatics and artificial intelligence,
forensic science,remote sensing,and unmannedautomated systems.

A Adopt a systematic approach to continued professional
development of Secretariat technical expertsto ensurethat they
possessthe knowledge and expertise to identify, evaluate, and
apply relevant scientific and technologicaladvances




From DirectoktGe ner al 0s HRBPBPG2JY on
Advances in Science and Technology

A In regard to assisting States Parties in improving their own scientific and
technological capabilities, as well as in the sharing of scientific knowledge,
the Director-Generalencourages States Parties to carefully assesstheir own
unique needs and expertise. Understandingthese needs allows identification
of relevant scientific communities in which discussioncould be initiated. The
Secretariat could then draw upon the S A B scntific review and its own
engagementwith scientific communities to facilitate useful connections RG
4/DG.2, paragraph9
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Nature 2017 ,‘549 4456447
DOl 10.1038/549445,3' :



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 C
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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.

Schedule 2 Part A, Toxic Chemicals
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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;

()t may be produced in large commercial quantities for purposes not
prohibited under this Convention.

Schedule 3 Part A, Toxic Chemicals

o = Il.

. _— =T

Chloropicrin: Trichloronitromethane

3a0) 3A2) 3A(3) 3A(4)
Schedule 3 Part B, Precursors Ny
o C
U cl a T‘ o ™
co—r—c1 l ~p—C L l
AT He cHy
a” Sa L -] e e S0 S0 e,
Phosphorus ; "
oxychloride 38(6) 38(7) 38(8) 38(9)
38(5)
o o
He ch, ‘11 bt
¥ \o/L\o/ < n,c/\o/|\o/\cu, a s s u
“ N7 Sa a” Sa a” Sa
Dimethyl phosphite Diethyl phosphite Sulfur monochloride Sultwr dichionide “Thiony! chioride
38(10) 38011) 38(12) 38(13) 38(14)
OH
HyC
j‘ T"’
N
s O e W oo N SN Non oo N SN o
Ethyldiethanolamine Methyldiethanolamine Triethanolamine
3805) 38016) a7
700 ’
600 |
500
»
2
2
s
% 400
=)
a 1914198
k]
5 300
3
£
3
=
200
100
0 b= 2, . ~
1 1910 1520 1930 1940 1950 190 1570 1980 199 2000 2010 2016

Publication Year

Scheduled chemicals, including those in schedules 1 and 2, can have scientifically and economically
important uses. This chart captures the number of yearly scientific publications that refer o them.




Scheduled Chemicals under the Chemical Weapons Convention (CWC)
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Scheduled Chemicals under the Chemical Weapons Convention (CWC)

B. SCHEDULES OF CHEMICALS

The following Schedules list toxic chemicals and their precursors. For the purpose of
implementing this Convention, these Schedules identify chemicals for the application

Guidelines for Schedule 1 Guidelif of verification measures according to the provisions of the Verification Annex
The following criteria shall be taken into account in considering whether a toxic The follow] Pursuant to Article II, subparagraph 1 (a), these Schedules do not constitute a jto account in considering whether a toxic
chemical or precursor should be included in Schedule 1: chemical n) - o = ® o other Schedules, should be included in

(a) It has been developed, produced, stockpiled or used as a chemical weapon as chemical i definition of chemical weapons
defined in Article II; (a) It po} . . o . used as a chemical weapon;

(b) It poses otherwise a high risk to the object and purpose of this Convention by it p (Whenever reference is made to groups of dialkylated chemicals, followed by a list of Bct and purpose of this Convention because it
virtue of its high potential for use in activities prohibited under this that| alkyl groups in parentheses, all chemicals possible by all possible combinations of jting toxicity as well as other properties that
Convention because o:e or mlore of the folllow‘ing clond;tionshare n:et:h (b) ltfr;l alkyl groups listed in the parentheses are considered as listed in the respective "i‘a'“’eaz;’"ih c < -

(i) It possesses a chemical structure closely related to that of other toxic of fo ool Rt ¥ =5 = SRR o e purpose of this Convention by virtue of its
chzmicals listed in Schedule 1, and has): or can be expected to have, (c) It pg %Lhtdm" f’\ long 'h_“‘k'-\ e noAl axpiicty X e n_lp.kd i h—— nmkfd or? ne or more chemicals listed in Schedule 1 or
comparableproperties; virtd Schedule 2, part A, is subject to special thresholds for declaration and verification, as

(i) It possesses such lethal or incapacitating toxicity as well as other Sch specified in Part VII of the Verification Annex.) commercial quantities for purposes not
properties that would enable it to be used as a chemical weapon; (d) Itis

(iii) It may be used as a precursor in the final single technological stage of und Schedule 1 (CAS registry

production of a toxic chemical listed in Schedule 1, regardless of
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Scheduled Chemicals under the Chemical Weapons Convention (CWC)

Schedule 1 h ‘* B.  SCHEDULES OF CHEMICALS
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Scheduled Chemicals under the Chemical Weapons Convention (CWC)

Schedule 1

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

(a) It has been developed, produced, stockpiled or used as a chemical weapq
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Chemical Weapons Act 1996
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CHAPTER 6

ARRANGEMENT OF SECTIONS

Introduction

hoa,
1. General interpretation.

Chemical weapons

Use etc. of chemical weapons.
Application of section 2.
Suspicious objects.

Power to remove or immobilise objects.
Power to destroy removed objects.
Power to enter premises and

n etc: supplementary.

Chemicals for permitted purposes

. Restriction on use etc.
. Licences.

Information and records

. Information for purposes of Act.
. Information and records for purposes of Convention.
. Identifying persons who have information.
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Unscheduled Chemicals

A Develop capabilities to conduct missions

involving an alleged use of CNSacting

chemicals for hostile purposes

A Samplingand analysis, OCADadditions

A Technicaldiscussionsof CNSacting chemicals g ¥«
within the SABremain exhausted
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FivE R f A In view of the use of toxic industrial
chemicals (TICs) as chemical
weapons, seek to identify markers
that may be formed through
reactions with living tissue or

materials.




Toxins

What are Toxins?

Toxins are toxic substances produced by animals, plants or microbes.
They are classified by their source and mechanism of action (neurotoxic or
cytotoxic). Neurotoxins affect neurons and are further classified based on the
mechanism by which they create their toxic effect; the subclasses are presynaptic
neurotoxins, postsynaptic neurotoxins, ion channel-binding toxins and ionophores.
Cytotoxins affect all cell types in the body, causing cellular destruction or interfering
with metabolic processes such as cell respiration and protein synthesis.

Examples of toxins from plants
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Palytoxin

o

1o, 15009k
eight 2,700

Microcystin
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Toxins

What are Toxins?

Toxins are toxic substances produced by animals, plants or microbes.

They are classified by their source and mechanism of action (neurotoxic or

cytotoxic). Neurotoxins affect neurons and are further classified based on the

mechanism by which they create their toxic effect; the subclasses are presynaptic

neurotoxins, postsynaptic neurotoxins, ion channel-binding toxins and ionophores.

Cytotoxins affect all cell types in the body, causing cellular destruction or interfering >a
with metabolic processes such as cell respiration and protein synthesis. oo a

Examples of toxins
e from finaue I2To \

Strengthen capabilities of mternatlonal laboratories to identify the
hostile use of toxins and analyse samples for toxins.

- toxin fact-sheets for toxins that are deemedto pose a high risk of potential
use asweapons

- identify a priority set of toxins for the developmentof analytical methods

- collaborating closelywith other networks of laboratories

Most Toxic Least Toxic
Comparative Toxicity (Median Lethal Dose, LD, in ng/kg) of Selected Toxins And Chemical Agents In Laboratory Mice )

Decreasing toxicity & o - @ @m
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