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Organisation for the Prohibition of Chemical Weapons

“To enable the Director-General, 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.”

- CWC Article VIII, Paragraph 21(h}
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The Fourth Review Conference of the CWC
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The Fourth Review Conference of the CWC

21 — 30 November 2018
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Overview of the Report and

the SAB’s Advice to the Forth Review Conference

Advances in Science and Technology
Chemicals

Science and Technology of Relevance
to Verification

Technologies for the Delivery Toxic
Chemicals and Drugs

Developments in Chemical Production
and Discovery

Assistance and Protection

Science and Technology of Relevance
to Chemical Safety and Security

Science literacy and Science Advice

Scientific Advisory Board’'s Recommendations
to the Fourth Review Conference of
the Chemical Weapons Convention
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Overview of the Report and

the SAB’s Advice to the Forth Review Conference
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Monitoring the Convergence of Chemistry and Biology

COMNVERGENCE OF CHEMISTRY AND
BIOLOGY

REPORT OF THE SCIENTIFIC ADVISORY
BOARD'S TEMPORARY WORKING GROUP

JUNE 2014
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Monitoring the Convergence of Chemistry and Biology

CONVERGENCE OF CHEMISTRY AND
BIOLOGY

REPORT OF THE SCIENTIFIC ADVISORY




Monitoring the Convergence of Chemistry and Biology

OGiven potential impact on the CWC of the convergence of
chemistry and biology, the SAB and TS should keep
under review developments in the following areas and
report their implications for the Convention :

» biological and biomediated processes

» metabolic engineering

» synthesis of replicating organisms

» use of enzymes for decontamination

» biotechnology and other related aspects relevant to the CWC




Work across areas of overlap between CWC and BWC

0 SAB and TS should continue to

»work across areas of overlap between CWC and BWC and
promote joint discussions among international experts in these
areas

»assess developments in technical fields of increasing relevance
to CWC: computational chemistry, big data, informatics and
artificial intelligence, forensic science, remote sensing, and
unmanned automated systems

O Although biological or biomediated processes do not

currently appear likely to be suitable for production of
traditional CW agents, the TS should continue to
monitor developments closely .




production by synthesis

O SAB continues to emphasise the recommendation that
any process designed for the formation of a chemical
substance should be covered by the term “produced by
synthesis”.

O As number and variety of facilities using a biological or
biomediated process to produce chemicals increase, the
degree of relevance of these facilities to the object and
purpose of the CWC will need to be assessed to
determine whether there are grounds to exempt certain

types of facilities or a need to review thresholds for




disarmament and technological change

O In view of the many interesting and potentially
enabling technologies reviewed by the SAB In its
report, the Board recommends the TS:

»1o consider ways in which such technologies may prove

valuable in enhancing its capabillity to verify compliance
with the Convention

»10 assist States Parties in improving their own capabilities.
This should be informed by capability requirements , not
the technology Iitself.

O Dual use biotechnology advances and related
security concern:

» Genome editing, Matabolic pathway engineering, Gene drivers, and
Gene synthesis




enabling tech
L the SAB




Advice on Chemicals

consideration of amendment of the Schedules of chemicals

Scheduled Chemicals under the Chemical Weapons Convention (CWC)

Guidelines f;)r Schedule 1

The followmg criteria shall be taken into in a toxic
orp should be included in Schedule 1:
(a) It has been loped, pi d, kpiled or used as a chemical weapon as

defined in Article Il,

(b) It poses otherwise a high risk to the object and rpose 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:

(O 4 1 closely related to that of other toxic
chemicals Ilsted 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;
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Guidelines for Schedule 2

The following criteria shall be taken into in idering 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 fi of a chemical listed in dule 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, part A;

(d) Itis not p d in large ial
under this Convention.

for purposes not prohibited

Guidelines for Schedule 3
The following criteria shall be taken into in idering 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 p of this G ion k it

sesses 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 ial g itil for purp not
prohibited under this Convention.
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Schedule 2 Part A, Toxic Chemicals
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Publication Year

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



Scheduled Chemicals under the Chemical Weapons Convention (CWC)

OGiven changes in chemistry and chemical industry since
schedules were finalised 25 years ago, a review of the
schedules should be considered to assess whether:

» the chemicals currently listed are in the appropriate schedule

»any toxic chemicals or specific precursors should be added to or
removed from the schedules — also, it should be considered whether
It is technically feasible to accurately monitor Schedule Il chemicals
produced in very large quantities, e.g. over 100,000 tons/year




Advice on Chemicals

Analysis of Toxins
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Advice on Chemicals

Analysis of Toxins

O TS should enhance efforts to strengthen capabilities of labs
to identify the use of toxins for prohibited purpose and analyse
samples for toxins:

» updating existing ricin and saxitoxin fact sheets

» preparing factsheets on other toxins that have been
weaponised (e.g. staph. enterotoxin B) or pose a high
risk of potential use as weapons

» identifying a priority set of toxins for development of
analytical methods

» collaborating with other networks of laboratories
seeking to build capabilities for toxin analysis
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Science and technology relevant to verification

O Technical data related to sample analyses conducted
for the OPCW should be shared among designhated
laboratories and published in peer-reviewed scientific
journals,

O Strengthen the capabilities of the designated
laboratories to detect and identify traces of non-
scheduled chemicals and associated degradation and
reaction products.

O Analysis of biomedical samples:

» TS should actively encourage further research on potential markers of
exposure and engage with experts from broad range of fields to identify
promising approaches

AN
lﬂ l'l l\ ‘l OPCW
‘,




Science and technology relevant to verification

OPCW CENTRAL
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OCAD and Investigative Capabilities

O Appropriate analytical data for chemicals that may pose a risk to the
CWC or are needed to help differentiate permitted activities from
prohibited activities should be added to the OCAD.

» The Database could include isotopically labelled relatives and stereoisomers of
scheduled compounds, salts of scheduled chemicals, TICs, CNS-acting
chemicals, riot control chemicals, biorequlators, toxins, and unscheduled
chemicals that have been identified as posing a risk to the Convention.

O To facilitate investigations of alleged use of chemical weapons and/or
toxic chemicals for prohibited purposes
» The TS should maintain a curated collection of reference samples and chemical

data, including complied data on abandoned chemical weapons, the enviromental
fate of toxic chemicals, and impurities associated with synthetic routes to nerve
and blister agents

O Investigative techniques required for the verification of use of toxic
chemicals include approaches used by the forensic community.

» The TS, in consultation with relevant experts, should identify such commonly used

forensic techniques and protocols to assess their applicability for its own
activities.
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Scientific literacy and science advice

O SAB and TS should maintain a “watching brief ” in areas
most likely to have greatest impact on the CWC's

verification regime.

» chemicals and technologies that markedly increase potential for hostile
use of chemicals

» technologies that provide substantially enhanced capabilities for
verification purposes

0 The SAB should continue to build close working
relationships with relevant professional societies and
science advisory bodies of other relevant international
organisations to enable it to identify and assess
developments that may impact the CWC or OPCW.

“Any other science and technology

[ to the
the Convention and also
nisations such WHO, OIE,

ltem 8 of the MX2 agenda:
developments of relevance to

activities of relevant multilateral orga
FAO, IPPC and OPCW




The Hague Ethical Guidelines
Applying the norms of the practice of chemistry to supporting

the Chemical Weapons Convention
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Organisation for the Prohibition of Chemical Weapons

The SAB Review Process on
Science and Technology

Zrinka Kovarik, Ph.D., member of OPCW Scientific Advisory Board (SAB)

Permanent Research Adviser, Institute for Medical Research and
Occupational Health, Zagreb, Croatia



Convergence of the Sciences
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S. Bucak, B.Yavuztirk, A. Demir Sezer (2012).
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Biomedical Sample Analysis
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} International Workshops of the DPCW Scientific Advisory Board

A European Union Funded Project
In Support of Scientific Review for the Fourth Review Conference of the Chemical Weapon Convention

4 Workshops with a total attendance of 187
159 Individuals from 40 States Parties
111 Presentations from 91 Individual Presenters




Chemical Forensics: Capabilities across the Field and the Potential Applications in
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Chemical Forensics
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Chemical Forensics
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Chemical Forensics
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Biomedical Sampling and Analysis

Biomedical
Samples

H. John, et al; Forensic Toxicol (2017)
DOI 10.1007/s11419-017-0376-7

Biotransformation

Analytical targets and methods
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Mobile Sensors
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Chemical Synthesis From Small to Large
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CONVERGENCE OF CHY
BIOLOGY

REPORT OF THE SCIENT]
BOARD’S TEMPORARY W|

\ISATION FOR THE PROH
MICAL WEAPONS

ORGANISATION FOR THE PROHIBITION OF CHEMICAL WEAPONS
Working Together For a World Free of Chemical Weapons

Temporary Working Group on Investigative Science and Technology

Reporting to the Scientific Advisory Board (SAB), the Temporary Working Group (TWG) will in particular ider the foll

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

@opcw '
@opcw_st /opcwonline

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

n /opcwonline

Question 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?

\GEMENT:
ile Chemistry

Question 9:

Which technologies and methodologies (whether
established or new) can be used to ensure the integrity of
an investigation site? ’ 3

In addition, the TWG will provide advice on Technical
iat prop for i
jes, and i for

purposes.

mlcompanylopcw ”/photos/opcw
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Organisation for the Prohibition of Chemical Weapons

What Happens After the Science Review?
Connecting Science Advice with Decision Makers

Disarmament and Technological Change
Biological Weapons Convention Meeting of Experts MX2
10 August 2018

Jonathan E. Forman, Ph.D.
Science Policy Adviser and Secretary to the Scientific Advisory Board
Jonathan.forman@opcw.org



What is the Purpose of a Science Review/Advice Mechanism?

Foresight and
horizon scanning?

Policy and/or
oversight
for science?

Science to inform decision
making and/or policy?




What is the Purpose of a Science Review/Advice Mechanism?




Impact and Effectiveness of Science Advice Mechanisms:
Structure, Placement and Intended Recipients Matter!

General likelihood of
science advice being:

Source of
science advice:

Individual scientist: advocate |

Industry and/or business group

Nongovernmental organization

Science technology committee

Individual scientist: nonadvocate l

Government scientists

Supranational organization

Legislatively responsible committee l

National academy

Chief science advisor |




Obligations: International Treaty

Compliance: National Implementation
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Science and Technology in the
Chemical Weapons Convention

The Conference of States Parties Shall:

[

|

(14 ‘
l

and, in this context, direct the Directo

to enabre him, in the perforn

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)




Science and Technology in the
Chemical Weapons Convention

Advice for the States Parties!




Bringing Science Advice to States Parties




l ‘ _—é_fs ) L I W'if“%g’?ﬁ.ﬂ ‘fi - "'.' ]~ | 7 ‘*_/

States Part ies pn-Sm nce and Technology ="

A 1 I — J

r'_’\_p_‘

;-'s' L - L Tl L .%\ - :- : .'




1 va‘—'.r!]—

I . ikl
nce and Technology g _
-'**‘?-*.

- States Part ies pn-SC|

e T

regional

R o “‘f#";e“ A ARG ganisation: = _
= G0N exg!ﬂqg_pge mformatlon‘k :

............

-----------

:f:‘? wy fb d IOO&::: """" Q‘

seventh Sﬂb- anmversary |nd|a

1 I i ts
Y industries °' ey,
l \ experiences ry f‘:y
. |ssue m - years —

—~ — rs o&"::f 4 .,-l" \\\
I m ||||| ‘.8 & >
3 5 et non-Statc NS o' o - . "I Yl S WY W . . o 7
— @ e prevent s | i
- ¥ priorities facilitator pol't - I =""="

||||||||| prn\rlsmrls P — e

restrlctlons .......
continue
by,

emphasis
s SWitzerland
mmmry

--------------

e t"ff" & de‘ega“o“ natlonal
- e P 4 cnmponents- - | e futu re ; 1 '__ order e
=¥ la k

T ’{'4&@ —laboratories

s." x "  ...__amencan.g.
> K ;qt-_’;-rl-a-y:hun COlgtrles playt - Ses Icapaelty

e - e i commitment %
S hra:-wte ular =

remams-.. --------

';'::::‘; ndus s%c!'mle!;ltychemlcals
m ustry tive:

.................

o o e I
z : = = m emen a I
LR =
P REE === pl

IImI'.
_ns..-. =======



Policy for Science: Advice on Science of “Concern”

CONVERGENCE OF CHEMISTRY AND
BIOLOGY

REPORT OF THE SCIENTIFIC ADVISORY
BOARD’S TEMPORARY WORKING GROUP

JUNE 2014

\’ ORGANISATION FOR THE PROHIBITION

¢ OF CHEMICAL WEAPONS



http://www.opcw.org/fileadmin/OPCW/SAB/en/TWG_Scientific_Advsiory_Group_Final_Report.pdf

Recommendation 4

The SAB, or a suitable TWG, should review advances in rational
enzyme design prior fo the next review conference.

ORGANISATION FOR THE PROHIBITION OF CHEMICAL WEAPONS

Working Together For a World Free of Chemical Weapons

Recommendation 7

The SAB, or a suitable TWG, should review the
synthesis of replicating organisms prior to the
next review conference.

Nucleus Chromosome

Recommendation 10

The OPCW should consider possible applications of
diagnostic devices fo on-site activities as they become
commercially available.

Recommendation 13

A venue like the TWG on convergence of chemistry and
biology should continue fo exist, possibly as a
temporary working group or a standing arrangement
under the SAB.

Recommendation 17

The Director-General might consider meeting with the
Chair of the BWC and heads of relevant international
scientific bodies to explore issues around convergence.

Recommendation 2
'l'he SAB should monitor developmems in biological and

biclogicall 1 ck | production p such as
metabohc engmeeﬂn& synthetic biology and associated enabling

Regular with subject matter experts
will be wquu'ecl

Recommendation 5

The SAB, or a suitable TWG, should review the feasibility of
using metabolic engineering or synthetic biology to obtain
toxins prior fo the next review conference.

Recommendation 8

The SAB, or a suitable TWG, should review progress in the
use of enzymes for decontamination prior to the next
review conference.

Recommendation 11

The SAB should monitor advances in nanotechnology prior
to the next review conference. Regular engagement with
subject matter experts will be required.

Recommendation 14
National Authorities could be encouraged to engage more actively on
issues, includi with relevant biological and
chemical scientific communities and hosting relevant events. A standing
item on science and technology at National Authority Days might provide an
opportunity to promote and report back on such an activity. ~Adopting
convergence as a major theme for a future National Authority Day would
help draw attention to this issue,

Recommendation 18
Taking into consideration the convergence of chemistry |8
and biology as it relates to the synthesis of chemicals, the
TWG was of the view that any process designed for the
formation of a chemical substance should be covered by
the term “produced by synthesis”.

,

Mol onbyeide

Recommendation 3

The SAB should continue to monitor the range of
chemicals being studied and produced using biological or
biologically-mediated processes.

Recommendation 6

The TS should increase and maintain in-house
knowledge of bioregulators, and possible applications
of new developments in drug delivery.

Recommendation 9

The OPCW should monitor advances in protective
equipment and possible applications for OPCW personnel
as they become commercially available

Recommendation 12
The SAB and TS should examine ways to increase and
maintain in-house, high level knowledge of a broader
range of scientific disciplines.

Recommendations 15 & 16

‘The SAB and TS should continue to work across areas of overlap between the
CWC and the BWC. The Director-General might ask States fo consider
knowledge of the biological sciences when considering nominating experts to
the SAB.

The TS, supported by the SAB, should continue to participate in such meetings
and continue to address convergence.

Recommendation 19

The TS should review the technical feasibility of converting
a bio-based chemical processing facility to produce chemicals of
concern to the CWC.

CF =
@opew_st

[opewonline

@ Jopewonline

Report available at: https://www.opcw.org/fileadmin/OPCW/SAB/en/TWG_Scientific_Advsiory_Group_Final_Report.pdf
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Recommendation 2 Recommendation 3
The SAB should momtar developmem! A blo]ogic::c;l:‘c: The SAB should continue to monitor the range of
:’ 2 blolosy and SN f:}_m,rmfzal‘s‘ bemgj.smd:ed and produced using biological or
Recular ¢ with suhiect matter aynarte loa.. o

13/19 Recommendations are .
_“taTontinue oring”-
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The TS, supporied by ihe SAB, should coniinue o pariicipaie in such meetings
and continue to address convergence.

“en a e” W’th S

uiider the SAD. - 5 - convergence as a major theme for a future National Authority Day would
- . ¢ help draw attention to this issue,

Recommendation 18 Recormmendation 19
The TS should review the technical feasibility of converting
a bio-based chemical processing facility to produce chemicals of

concern to the CWC.

Recommendation 17
Taking info consideration the convergence of chemistry
and biology as it relates to the synthesis of chemicals, the
TWG was of the view that any process designed for the
formation of a chemical substance should be covered by
the term “produced by synthesis”.

@ @E-'[:’KIW_st [opewonline @ Jopewonline @ [company/opew @ Jopew

Report available at: https://www.opcw.org/fileadmin/OPCW/SAB/en/TWG_Scientific_Advsiory_Group_Final_Report.pdf

The Director-General might consider meeting with the
Chair of the BWC and heads of relevant international
scientific bodies to explore issues around convergence.
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Big Plans For Succinic Acid

Against the odds, five ventures are pursuing the biobased
chemical across the globe

CHEMICAL & ENGINEERING NEWS

By Michael McCoy

[+Enlargs Earlier this month in rural northeastern France, a venture

between a U.S. company and a French farming cooperative
started manufacturing succinic acid from agricultural rather
than petrochemical feedstocks. Built at a cost of $27 million,
the demonstration facility is the first of its kind in the world—

but almost certainly not the last. ==

FINISHING TOUCHES
Bioamber's demonstration plant in

Biobased chemicals unsubsidized Year
cost equivalent range to be competitive
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Bioeconomic
Volume 87 Issue 50 | pp. 23-25 In itiativeS

Issue Date: December 14, 2009 c&en 2007 = 2013

Big Plans For Succinic Acid S==SSuauiniiiis |
chemi

even Succinic acid maker BioAmber is bankrupt

by Michael McCoy
MAY 13, 2018 | APPEARED IN VOLUME 96, ISSUE 20

[*]Enlarge

ioAmber, a pioneer in the manufacture of succinic acid from renewable resources, has
declared bankruptcy. “This process will provide BioAmber with the time and stability to
restructure its finances,” says CEQO Richard Eno. Like other producers of biohased
FINISHI| chemicals, BioAmber has strug- gled in an environment of low energy and raw material costs for
traditional chem- ical products. It had close to $12 million in succinic acid sales last year, an 81%

Bioamb
nnrthaal  INCrease over 2016, but a heavy debt load from building its plant in Sarnia, Ontario.

N

C

Chemical & Engineering News

Biobased ISSN 0009-2347
cost equival

Copyright © 2018 American Chemical Society




Consulting with States Parties on a Recommendation that
Challenges National Policies: Production by Synthesis
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193 States Parties



Consulting with States Parties on a Recommendation that

193 States Parties

Signed Without Ratification



Consulting with States Parties on a Recommendation that

Challenges National Policies: Production by Synthesis
e A
N2~ o

c,0‘\"{COn’ufnendal‘[ion 18 =
Taking info consideration the convergence of chemistry |&g
and biology as it relates to the synthesis of chemicals, the | i
TWG was of the view that any process designed for the 2
formation of a chemical substance should be covered by | W
the term “produced by synthesis”. iy 1

Considered further in TWG on verification in 2015

| N N N7

Recommendation 19

The TS should review the technical feasibility of converting
a bio-based chemical processing facility to produce chemicals
concarn to the CWC.

Signed Without Ratification
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VERIFICATION

REPORT OF THE SCIENTIFIC ADVISOR
BOARD’S TEMPORARY WORKING GROT

\‘/| ORGANISATION FOR THE PROHIBITION
‘\ ;’ OF CHEMICAL WEAPONS

Verification Relevant Considerations are Continually Addressed

Recommendation 1
mmmﬂmmu-mp&

mmvw-ppmhwvmﬁaﬁm
nﬁhmﬂllnillbblnd information.

Recommendation 4 .
Remote/mtorated technologies \ %

should be added to the list of approved inspecti \ “}/
on equipment.

Recommendation 7

The Secretariat must commission an independent
review of all activities partaining to the missions
carried out in the Syrinn Assb Republic.

Recommendation 10
The for OCPFs producing highly rel-
evant chemicals, and the possibility of revision of the prod-
uct group codes. should be addressed by the SAB as well as
the industry cluster

Recommendation 13

s should 1 b

and at a wider range of canzmr—anem 1 e
laboratories for IAU-type scenarios.

Recommendation 16

Developmerts in analylical instrument portability
miniaturization. and disposable biosensors shotld be

criodically reviewed by the Secretariat and the SAB
for potential applicability to on-site analysis.

Recommendation 2
The Secretariat should acquire the capabilty to
st open-souree informatior: on & routine basis.

Recommendation 5

The Secretariat should look ino the option of using sat-
cllite imagery for the planning of non-routine
missions, in particular for IAU and Cl.

Recommendation 8

The lst of declarable OCPFs submitted by States Parties should JREEreetees

include all facilities which fall under the definition/require-

ment of paragraph 1 of Part IX of the Verification Annex, re-[=

gardless of the purity level of & DOC or DOC mixtures
prodiced

Recommendation 11

The OPCW should increase the staff of the OPCW Laboratory
to cope with varicus aspects of AU, biomedical samples, frace
environmental analysis, toxins, and on-site analysis.
Establishing a network of DLs for biomedical sample analysis
should be a high priority.

Recommendation 14

‘The Secretariat should expedite toxin identification
exercises.

Recommendation 17

The Secretariat should monitor developments in
atteibution an ical forensics.

. ORGANISATION FOR THE PROHIBITION OF CHEMICAL WEAPONS

Working Together For a World Free of Chemical Weapons

Recommendation 3

The Secretariat should put in place an information man-
agement structure that can provide the support
‘required for the verification process.

Recommendation 6
The Secretariat should visit the National Authorities fo obtain

The outcome of such visis may impact on
the inspection frequency.

Recommendation 9

Not all faciities that fall under Part TX of the Verification
Annex should be considered of the same relevance to the
cbject and purpose of the Convention. The TWG recorn-
mends a practical approach for enhancing the utilisation
of verification resources for OCPE declaration and on-site
inspection: processes.

Recommendation 12

Lessons on chemical sampling and analysis from lhe L)P\,\\'
support to the 2013 United Natiors Mission to te the [
Use of Chemical Weapens in the Syrisn Arab Re pub o and all
subsequent  OPCW  activities  in  relation  to

Recommendation 15 ®

Continuaus additions to the OPCW

Central Analytical Database (OCAD)

we recommended to allow the

OFCW to meet all its mandated
ection ai u

Recommendation 18

The Secretariat should augment ifs capability
monitor and forecast developments in science a
technology of relevs Conventioa
verification regime.

e @o
(e @opew_st

_ Report availale at: b opew org/Aleadmin/OPCW/S,

You

lopewontine

Report of SAB TWG on Verification - as presented to SAB.pdf
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Verification Relevant Considerations are Continually Addressed

by

W) ORGANISATION FOR THE PROHIBITION OF CHEMICAL WEAPONS

Working Together For a World Free of Chemical Weapons

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: ition

Question 1: Question 2:

Which methods and capabilities used in the forensic What are the best practices and analysis tools used in the
sciences could usefully be developed and/or adopted for & forensic sciences for effectively cross-referencing,
Chemical Weapons Convention-based investigations? validating, and linking together information related to

— investigation sites, materials collected/analysed, and
individuals interviewed?

Question 4:

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

Question 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 8: Question 9:

Which technologies and methodologies (whether 2 Which technologies and methodologies (whether
established or new) can be used in ensuring chain of / established or new) can be used to ensure the integrity of
custody and verifying authenticity (especially in regard to an investigation site?

digital images and video recordings)?

Question 10:

In addition, the TWG will provide advice on Technical
Do collections of physical objects, samples, and other Are!thete. staksholders: that! the Technical secretariat Secratarst b b 5 athodsiosiess arotaivres
information for chemical weapons-related analysis exist could usefully engage with to leverage their capabilities \ s P ! gles, RCUIpes;
and can they be made available to investigators for quip for investigative Eﬁ

Question 11:

technol and

investigative matters? >
ive review? How might these collections be S : purposes.
used to support investigations? 4 2

g:s:a 3 u /opcwonline n lopcwonline m1company/opcw ”/photos/opcw



Verification Relevant Considerations are Continually Addressed
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Which methods and capabilities used in the forensic
sciences could usefully be developed and/or adopted for
Chemical Weapons Convention-based investigations?
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What are the best practices for the collection, handling,

and methodologies (whether
curation and stora nd annotation of evidence?
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erial samples collected in an

nologies and methodologies (whether
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ation site?

Question 10: Ii"gﬁav - )
Do collections of physical objects, san, it b, ,," Co, 1 o 0 je ddition, the TWG will provide advice on Technical

information for chemical weapons-rel, Ungy Ome do bes Of ey Vory Qliog liog, . 20 of c:etalriaf proposals for f"""L dologi .Pm(e.dl"‘esl
and can they be made available tc, e, s ey, the e e C g and quip for gative
retrospective review? How might ¢/ all, > Motice, , o Fthe % € Teg, > é“ﬂ“’ses-

used to support investigations? 8 pap, O C i

® Sex,
& as . Acay, 'Qq“u’ sk, )
g, ! CON ? acts, "t fory,
@opcw 8 10n 4, e [’-?nq;.a"" 1:
u et ‘-('un‘ 'ﬂl o wlphotos/opcw @ lopecw
loﬂﬂa”‘d



So
m
els
sue
SR
equi
uire
Mo
re Immedi
jate C
onsi
ide
rati
ion

wenvs"‘wﬁé
e e
0™ ore
ot -
‘,55\5‘ N\GE

$e5"°“sa
sc\em\\:\c Gl
«:mw@s\':w“"b\ﬂ

e e
“D‘“ e e et
Y ;
[
e g'\?\



So
m
els
sues Req
uire
M

m
m
edi
Ia
te Conside
rati
ion

9}*\35 ®
RO
E‘NE N’BE“‘S

'\3‘&" ﬁ@ o S
be\:m@u’é © 20
< w‘«(’:cgehl‘ TS
& o 'BWC\)
ey

S

© \\\\saéw: s
A3 %sum\em»\\m\ ,\“c\usm
[ Da\a\sai: \(\Cw\,i 3 \wmvma\
«ﬂ\\ucm’a\\a\'\: w ‘Ccamﬁ\m\&té
PN '\v\\\mc”, { ,\‘x\c‘cc\\mce\‘_ncc« o
o o \Iswc“dvm v o e e
c\\vi‘.\\c: s\é‘:s\\w\\a
s oo
o \l‘)‘d\c



| . e N N . S .
Bﬂngng the Science Adwce into the Realrm of the States Part




Timing is Everything...

OPCW CENTRAL Recommendations to include relevant
INYNR 4N (OIND non-scheduled chemicals in OCAD
have been forthcoming since 2007
DATABASE €

< OPCW CENTRAL
ANALYTICAL
> DATABASE

OCAD v.20 2018

January 2018
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OPCW Executive Council

s @

(in)

Eighty-Sixth Session EC-86/DEC.10
10 = 13 October 2017 13 October 2017
Original: ENGLISH

DECISION

LISTS OF NEW VALIDATED DATA OF NON-SCHEDULED CHEMICALS FOR
APPROVAL BY THE EXECUTIVE COUNCIL FOR INCLUSION IN THE OPCW
CENTRAL ANALYTICAL DATABASE

The Executive Council,

Recalling that, at its Second Session, the Conference of the States Parties, acting upon the
recommendation of the Executive Council (hereinafter “the Council™) at its Fourth Session,
adopted the decision on “Proposed Mechanism for Updating the OPCW Central Analytical
Database™ (EC-IV/DEC.2, dated 5 September 1997) (subparagraph 11.2(c) of C-1I8. dated
5 December 1997);

Also recalling that the Director- ("cncral
Group™) to evaluate new data proposed for
Forty-Fourth Meeting, on 28 ar
29and 30 March 2017, the
non-schedoled chemicals g
Com, "

action

Recalling further t
its Eighty

oG

. 1 : ‘“ . N ;ncdﬁ]ed
: p |e.: Won in the uI’C“ Central
n-scheduled chemicals during inspections is

Lc.mcm in accordance with paragraph 3 of
umcd 22 May 1997 and Corr.1, dated 13 October 1997;

Ui,

84

Bearing in mind thai the Verification Division made available to Member States, upon
request, copies of the validated mass spectrometry (MS) and gas chromatography (retention
index ) (GC(RI)) data listed in the Annex to the above-mentioned Note (EC-84/DG_13/Rev.2)
and that, in accordance with the mechanism referred to in the first paragraph above, any State
Party that had concerns about the proposed inclusion in the OPCW Central Analytical
Database (OCAD) of any data contained in the Annex to that Note had the opportunity to
make their concems known to the Technical Secretariat (hereinafter “the Secretaniat™) before
the Eighty-Fifth Session of the Couneil;

Also bearing in mind that no concerns in relation to the proposed inclusion in the OCAD
of any of the data, which is annexed hereto and which is listed in the Annex to the

CS-2017-0637E) distributed 16/10:2017 LR IRIEVRIE R TR

Levinstein mustards

burities




Other Recommendations Move Forward More Quickly

&

EDUCATION AND ENGAGEMENT:

Proxnoting a4 Culttu'c Of RL‘SPOI\SiblC Chexnistr)‘

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

NOVEMBER 201+

788" ORGANISATION FOR THE PROHIBITION
N 5.
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Recommendations Can Have Impact
Without Formal Decisions
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e Riot Control Agents e

S \AS
OPCW Fauzia Nurul Izzati, Jonathan E. Forman and Christopher M. Tlmperlex ed \ a
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What is the definition of a Riot Control Agent (RCA)? How do Riot (\d@“( nts w 0 70
From paragraph 7, Article il of the Chemical Weapons Convention: RCA Mg '- TRP (Transient Receptor Potential) receptors. This activates some
“Any chemical not listed in a Schedule, which can produce rap;dfy in humans sensory irritation or disabling physical effects which QY \ that are triggered by eating horseradish or hot peppers.
disappear within a short time following ination of exp e
\ A 1 J
B0 n“
(What are Ri | ? E’T > 3
at are Riot Control Agents? \| &' What are TRP Receptors?
Chemicals that meet the criteria of an RCA include the following: ; 00“
™ o 2 AN C ol | e { o TRP receptors are a family of ion channel receptors mainly located on cell membranes of multicellular
\/jY\ Cr/\/\,»/\‘ (& WA M7 W C/\/" w LA~ ¢ 4 organisms. TRP receptors are classified into seven subfamilies: TRPC (canonical or classical), TRPV (vanilloid),
. ’\ ‘ a = g T S -3 ‘”'& TRPM (melastatin), TRPA (ANKTM1 homologues), TRPP (polycystin), TRPML (mucolipin), and TRPN
2 Chicenncatophencns KKN] 2 iteike 1€5) 1,40 o0 2.0 M ” (NOMP-C homologues).
T o oo o, U o 83 rabvaonre ICS L G5 BRSE TRP receptor functions are diverse; the receptors serve as versatile sensors that allow individual cells and
T oot 1d U5 B CX. e e mgutaact ke e b Sletmaiedd .. m""“‘ entire organisms to detect changes in their environment. This includes experiencing changes in temperature,
SRR b sskmrdone & R —— s oaias touch, taste and other stimuli (including pain).
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Science Advice Should Serve to Challenge
Assumptions and Provoke Discussion

VERIFICATION

REPORT OF THE SCIENTIFIC ADVISORY
BOARD’S TEMPORARY WORKING GROUP

- June 2015

M} “'ﬂ ORGANISATION FOR THE PROHIBITION
" l? OF CHEMICAL WEAPONS




Working Together For a World Free of Chemical Weapons

Recommendations From The OPCW Scientific Advisory Board’ t‘“e fication
Recommendation 2 | Ro u ioned
The Secretariat should acquire the capability to _.at should put in place an information man-
use open-source information on a routine basic of

ind

.ent  structure that can provide the support
Lecommendation 8

required for the verification process.
The list of declarable OCPFs submitted by States Parties should [Fgz
include all facilities which fall under the definition/require-
ment of paragraph 1 of Part IX of the Verification Annex, re-|
gardless of the purity level of a DOC or DOC mixtures|
produced.

mmendation 1
The iat should ider adopting a compre-

hensive, more analyfical approach to verification
utilising all available and verifiable information.

S~

Recommendation 4

Remot d hnoll

shotild be added to the list of approved inspecti
on equipment,

The outcome of such visits may impact on
ke inspection frequency.

Recommendation 7 Yot all facxlmes that fall under Part IX of the Verification

Annex should be considered of the same relevance to the

object and purpose of the Convention. The TWG recom-

mends a practical approach for enhancing the utilisation

of verification resources for OCPF declaration and on-site
fhigu processes.

The Secretariat must cor
review of all activit

carried out in 11 \‘

Recommendation 12
Lessons on chemical sampling and analysis from the OPCW’s

Recommendation 11

. : 5 The OPCW should increase the staff of the OPCW Laboratory

T o OCPFs producing highly rel- f % 2 Eils 2 |

N o posslibiliry ofptevisionif tﬁe ]Zrod» to cope with various aspects of IAU, biomedical samples, trace support to th‘e 2013 Umnelil Nations Mlssmn to Inves.ngate the [
il ' 1d be addressed by the SAB 1 environmental analysis, toxins, and on-site analysis. Use of Chemical Weapons in the Syrian Arab Republic, and all

b oA OUL e B LUIES = A3 WEL83 subsequent OPCW  activities in relation

Establishing a network of DLs for biomedical sample analysis

th i cluster.
eindusty cluster should be a high priority.

the Syrian Arab Republic must be identified and implemented.

Recommendation 15 ®

Continuous additions to the OPCW
£ . Central Analytical Database (OCAD)
are recommended fo allow the
OPCW to meet all its mandated
inspection aims, including IAU.

Recommendation 13

PTs should incorporate a broader range of chemicals,
and at a wider range of concentrations, to prepare
laboratories for IAU-type scenarios.

Recommendation 14

The Secretariat should expedite toxin identification *
exercises. 2

%,
il

f%s
T
7z

Recommendation 17 Recommendation 18

The Secretariat should augment its capability to
monitor and forecast developments in science and
technology of relevance to the Convention and its
verification regime.

Recommendation 16

Developments in analytical instrument portability,

isation and di ble biosensors should be
periodically reviewed by the Secretariat and the SAB
for potential applicability to on-site analysis.

The Secretariat should monitor developments in
attribution analysis/chemical forensics.

” techralony monitor

e L] @opew You ;
i s {opewonline Jcompany/opcw
; B J‘ @opew._st Tube

_ Report available at: https://www.opcw.org/fileadmin/OPCW/SAB/en/Final_Report_of SAB_ TWG_on_Verification - _as_presented to_SAB.pdf
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RECommendation 1
'mation man-

The Secretariat should consider adopting a compre-
hensive, more analyfical approach to verification the support
utilising all available and verifiable information.

Recommendation 4 | 3 ;
Remote/automated monitoring technologies « L - . horities to obtain
shotild be added to the list of approved inspecti 5 s of declarations.
on equipment, ¥ r impact

le Verification
levance to the
TWG recom-
the utilisation
n and on-sife

Recommendation 7
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review of all activit
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uct des, should be addressed by the SAB as well 4
the i1 dustry cluster.

SR e gt it
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Investigate the [

epublic, and all
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d implemented.

Recommendation 13

PTs should incorporate a broader range of chemicals,
and at a wider range of concentrations, to prepare
laboratories for IAU-type scenarios.

Recommendation 16

Developments in analytical instrument portability,
miniaturisation and disposable biosensors should be
periodically reviewed by the Secretariat and the SAB
for potential applicability to on-site analysis.
" ks <hol cology monitors

OEWG-FG, January 2017

m Report available at: https://www.opcw.org/fileadmin/OPCW/SAB/en/Final_Report_of SAB_TWG_on_Verification_-_as_presented_to_SAB.pdf







Feedback from the Recipients of Advice is Critical
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Engage Policy Makers




OPCW Scientific Advisory Board
Lriefing (o States Parties

leper Room 113:30-15:00"
Light lunch served'at 13:00



And
[ mm
uni
icate the S
cienc
el

A
A ™e s.\».n\\\'\
e m\g.\\ and ® (cu 150
e npe'© e 0\(\:\.\0 Gew a5t
J —W , (b SAB (v:u:\\mmcm\i gt cwre of
= eipes s oY ered oy 27 N Aol R
k . Q C\\cm\ .\\vs\v_\cb .c(\\cr. (= AS)
e dUIES ;\\\\\\mg.\\ ey ant 5
. 13 ot b&'— osed 2 W9
Aude
' \¥ 05
N \'m\u\
“ e 'Av
» - - e A
N ‘g comP®
\v:Au\c 9]
~
¢ \
[ @ o
-
o (€ (&)
sﬁ\\cs\u\x

o N
-
(e \u.\\\'\\
n& es and 7) \©
1.2 and ? 3 ~h\m\d
,;!\s.\\a\
WS

\.\\\.\\\1\\.\
s Of ¥
\l\\) N\

4
g o w\n‘\ o
ount e S wc\

~




And Cg;nmunicate the Science!

Chemical Weapons Act 1996

CHAPTER 6

ARRANGEMENT OF SECTIONS

Introduction
1. General interpretation.

Information and recor ds

21. Information for purposes of Act.
22. Information and records for purposes of Convention.
23. Identifying persons who have information.
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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 Il;

(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;

(ii) It possesses such lethal or incapacitating toxicity as well as other
properties that would enable it to be used as a chemical weapon;
(iii) 1t 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, part A;

(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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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 fo them.




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 Il;

(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;

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

(iii) 1t 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. ] \,,
o
Schedule 1 Part A, Toxic Chemicals ) /_d
L]
| 5 R Including corresponds
e b =
n/&c $ o e s .
r, a-Chlorosthylchioromethylsulfide
Vi, B 01 e .
v g e S s
g Tabon
e T s “
; = ! \4
A
o o S TR e m e“
Lewisite 1:3-Chiorovinyldichloroarsine  pins: Bis(a-chloross* E

Sche
=
o o
o Do
N
—sndior
protcnsted s
o Chiorosarin Chiorosoman
5.0 1810 01 18012)

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, part A;

(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
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“What Else are States Parties Saying in the
Lead Up to thaammurth Review Conference?

In light of the changing security environment and scientific and technical advances
made since the negotiation of the Convention, and in order to ensure the continuing
relevance and effectiveness of the Convention’s verification regime, the Convention’s
verification regime will need to continue to adapt. including with regard to the
convergence of chemistry and biology, especially the issue of production of scheduled
or harmful chemicals related to the Convention through bio-mediated synthesis, and
the possibility of new chemicals being developed that could be more toxic than the
ones currently listed in the Convention. This convergence not only calls for a closer
interaction in the implementation of the Convention and the Biological Weapons
Convention, but highlights the need to work closely with industry and academia.

Verification activities should be carried out based on a risk-based approach, in which

States Parties” declarations would continue to form the basis for such activities, but

factors such as States Parties’ technical capacities, advances in science and

technology. voluntary measures by relevant stakeholders, and the degree to which

effective national implementation measures are in place should be taken into account

in prioritising activities. Any information used in this context should be based on

credible sources.
“ﬂwsmﬂ_f ot ot SPT e o o e

12. The Secretariat’s capabilities of conducting both inspections and fact-finding missions
should be further strengthened, including by enhancing capabilities for assessment of
declarations and sampling and analysis, and by adopting new or emerging
technologies as identified by the Scientific Advisory Board (SAB) and the Secretariat.
The OPCW’s laboratory capabilities and the OPCW Central Analytical Database
(OCAD) should keep abreast of evolving technologic and scientific developments and
be updated as required.
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%ﬂﬁ 3. Noting the increasing concern, notwithstanding Convention Article II, paragraph 9

(d), among States Parties that toxic chemicals which target the central nervous system

(CNS), and their potential use in aerosolised form in certain law enforcement

scenarios, undermine the object and purpose of the Convention, as well as the

OPCW’s Scientific Advisory Board conclusion that CNS-acting chemicals cannot be

used safely for law enforcement purposes, the Organisation should commence an

inclusive policy discussion in its PMOs without pre-empting its outcome. Such a

policy discussion could take into account the implications of any interpretative

statements on the use of CNS-acting chemicals for law enforcement purposes for the

implementation of the Convention, including its verification regime.
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“Whiat Else are States Parties Saying in the
Lead Up to thasmmurth Review Conference?

7. In light of the changing security environment and scientific and technical advances
made since the negotiation of the Conyvention, and in order to ensure the continuing
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Science Advisory Mechanisms Must be Supported

= Facilitator
(“science officer”)
in organisationally
relevant position

- Z7 1\
" Funding .‘\’?Z “§ Trust Fund
NER)Y (voluntary
A \\vs 4 contributions from

States Parties)




A Science Advisory Mechanism

* |Independent and active in scientific communities

Considers all relevant information

Feedback mechanism to recipients and stakeholders of
advice

Science communication for scientific literacy

Supported

Science represents one of many dimensions of overall
policy considerations - advice may not always move
forward (be patient!)




What is the “Right” Science Advice Mechanism

=Who is the advice for?

*Why is the advice needed?

"How does advice go forward?
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