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From The Convention
The Conferenceof States Parties Shall:

0 R e v sceentific and technological developments
that could affect the operation of this Convention
and, In this context, direct the Director General to
establish a Scientific AdvisoryBoardto enable him, In
the performance of his functions, to render
specializedadvice in areas of science and technology
relevant to this Convention, to the Conference, the
ExecutiveCouncilor States Parties.o

CWCArticle VIII, Section B, paragraph 21(h)



d PROHIBITION OF CHEMICAL WEAPONS Working together for a world free of chemical we

The Third Review Conference

A oConviction that the provisions of the Convention are mutually
reinforcing and that the full, effective, and non-discriminatory
implementation of all of its provisions, taking into account
relevant developments in science, technology and industry, is of
critical importance;0

RG3/3* paragraph9.4

A ORecognition that new challenges related to the Convention
continue to arise and that its implementation may need to be
improved to continue to achieve the object and purpose of the
Conventionand to stay abreast of developments in science and
technology;6

RG3/3*, paragraph9.9

cw.org
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SAB Report of the Developments

In S&T to The Third review Conference
(RG3/DG.1, Dated 29 October 2012)

Director General 0s
(RG3/DG.2, Dated 31 January 2013)
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Monitoring Science
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Research On Toxic Substances
THE BACTERIAL TOXIN TOOLKIT

Giampietro Schiavo* and F. Gisou van der Goot¥

Pathogenic bacteria and higher eukaryotes have spent a long time together, leading to a
precise understanding of one another’s way of functioning. Through rapid evolution, bacteria
have engineered increasingly sophisticated weapons to hit exactly where it hurts, interfering
with fundamental host functions. However, toxins are not only useful to the bacteria— they
have also become an essential asset for life scientists, who can now use them as toolkits to
explore cellular processes.

Interfering with cell signalling

Alteration of the cytoskeleton
Zonula-adherens disassembly

Membrane permeabilization

Tagging and modification of
membrane components

Transport TS . ,
Inhibition of membrane fusion -’

Figure 1 | Cellular processes targeted by bacterial toxins. These have been subdivided into four classes, each represented
by examples in FIGS 2 to 5.

www.opew.org From: Nature Reviews, Molecular cell Biology, 2001, 531-537
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What Defines a Chemical?
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Understanding Chemicals Q
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How Many Possible Scheduled Chemicals?

Infinite number of possibilities! AN P/F
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How Many Actual Scheduled Chemicals
~35,000 CAS Numbers Reported <
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Organic chemicals: A broad class of substances containing carbon
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From Atoms to Compounds
Atoms are the buﬂdlng blocks

7.67 pm

Silver (Ag)
atoms in a 1 pm = 1 meter
crystal 1,000,000,000,000

Atoms combine to form molecules

Hydrogen (H) H C N J“

Carbon (C) | Y

Nitrogen (N) Depiction of how atoms are bonded to one another 3D Representation showing
relative sizes of atoms

WWW.OPCW.Org
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Some Definitions

A Elements can'be:described:as atoms or-molecules
A Fluorine atom (F)
A Fluorine molecule (F)

A Compounds:areccompoased ofimultiple elements
A Hydrogen fluoride (HF)
A Sodium fluoride (NaP
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Scheduled Chemicals Span a Broad Range of Propertie:

O-ethyl-S{2(diisopropylamino)ethyl] methylphosphonothiolate (VX)
43 atoms (C;H,,NO,PS)

Schedule 1 A
liquid
Molecular mass = 267
Hydrogen Cyanide (HCN)
3 atoms
Schedule 3 Ricin
Gas A sequence of
Molecular mass = 27 > 520 amino acids
Schedule 1
Solid

Molecular mass ~62,000
(~260X larger than VX)
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The Convergence of
Chemistry and Biology
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Chemistry Underpins Biology

Level 4: Level 3: Level 2: Level 1:
The cell Supramolecular | Macromolecules Monomeric units
and its organelles complexes

o-

Nucleotides ,
be

~0—P—0—CH,

c"zOH
Cellwall | pA~q
Figure 1-11
Lehninger Principles of Biochemistry, Fifth Edition 1 1
© 2008 W.H.Freeman and Company ChemIStry Chemlcals
WWW.0pCwW.org
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Chemicals Influence Biology

Q \ / .
)LO ~_N_Acetylcholine (Ach)

HaC,
Acetylcholine (ACh) is N

released by the neuron y
and initiates the signal Ach
for the muscle cell to ) ! CH,OH
contract Atropine \“) b
\ g
¥\ J O
\\‘:\ 7

Nerve aqent\ 4

‘ acre—~ "
A R

Nerve agents bind to - &

AChE, the enzyme Wy

Transmitting
Neuron

that normally breaks
down ACh.

ACh remains bound to
the receptor. The muscle
contracts uncontrollably,
leading to convulsions
and possibly death.

(a) The Action of a Nerve Agent (b) The Antidote: Atropine
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Chemical Production
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Chemistry is a Science of Change
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Technology is the Integration of functional
components into Multifunctional Tools
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Production Technology: Production by Synthesis?

Separation
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From Petroleum Distillation Reactor |

Raw Product
Material Pre- Chemical Formation Separate roduc
— — _ +> : ==>| (Bulk
(Bulk Process (Synthesis?) (Purify) .
: Chemical)
Chemical)

Milling

From Biomass Mashing
wopow.org Digestion

and/or Fermentor
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Continuous Flow Technologies
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\/ Larger OMicrorea:

Microreactor 1 metric tonne ~1,070 days
onumber upo6 to incr e
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Production Scale Continuous Flow System
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Scientific and Technological Development
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Basic Research vsFieldable Applications

P

O0OH-

Clever ideasd but are they practical and effective?

~150,000/ml ~ 200 rpm mechanical stirring in 15 ml volume
Contaminated Decontaminated using H,O, as both fuel for stirrers and neutralization agent

- o/:\___::?"N'Dz Dd, 0-OH _NO; _ _ .
0o el {d‘ + {3 Angewandte Chemie International Edition, 2013, 50, p13276

WWW.OPCW.Org
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How Do Ideas and Research Results
Become Realities?

- Goretex®
Fabric

) prtificial D
L 8
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Converging Science is the Norm, Not the Exception!
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Deciphering Technical Reports

WWW.0pCwW.org
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What Does It Mean and How Applicable Is it?
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