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From The Convention

ÁThe Conference of States Parties Shall:

ÁòReview scientific and technological developments 
that could affect the operation of this Convention 
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.ó

ÁCWC Article VIII, Section B, paragraph 21(h)
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The Third Review Conference

ÁòRecognition 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 
Convention and to stay abreast of developments in science and 
technology;ó

 RC-3/ 3*,  paragraph 9.9

ÁòConviction 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;ó

 RC-3/ 3*  paragraph 9.4
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Science and Technology Underpin the CWC

Article II
Article III

Articles IV and V

Article VI

Article VII

Article VIII Articles IX and X

Article XI
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SAB Report of the Developments

in S&T to The Third review Conference
(RC-3/DG.1, Dated 29 October 2012)

Director Generalõs Recommendations
(RC-3/DG.2, Dated 31 January 2013)
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Monitoring Science

www.opcw.org
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CAS Registry Numbers (Chemicals, oligomers)

CWC Opened

For Signature

Grows by

~15,000/day

> 110,000,000

compounds and

sequences since CWC

Schedules created in 1993

Genebank Sequences (Genes)

BWC Opened

For Signature
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Chemicals Have Multiple Uses

Nitrogen Mustard
Schedule 1A

and Anti-Cancer Drug
(as a salt)
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Research On Toxic Substances

From:  Nature Reviews, Molecular cell Biology, 2001, 531-537
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Can This Be EasilyDiscussed?
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What Defines a Chemical?



Working together for a world free of chemical weapons

www.opcw.org

Understanding Chemicals
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Á> 140 Million CAS Numbers!

ÁHow Many Possible Scheduled Chemicals?

ÁHow Many Actual Scheduled Chemicals

ÁHow Many Mass Spectra in OCAD?

Infinite number of possibilities! 

(generic structures in Schedule 1 and Schedule 2)

~35,000 CAS Numbers Reported

~5,000
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Á***periodic table

Á8 on analytical/computation tools miniaturized and/or 

integrated into automated/mobile applications

Á6 on use of data analysis and statistics

ÁBoth topics noted in all general overview/introductory 

presentations

Organic chemicals: A broad class of substances containing carbon

PSF = Phosphorus, Sulfur, Fluorine
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From Atoms to Compounds

ÁAtoms are the building blocks

1 pm =
1,000,000,000,000

1 meter
Silver (Ag)

atoms in a

crystal

ÁAtoms combine to form molecules

HCN 

Hydrogen (H)

Carbon (C)

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

relative sizes of atoms
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Some Definitions

ÁCompounds are composed of multiple elements

ÁHydrogen fluoride (HF)

ÁSodium fluoride (NaF)

ÁElements can be described as atoms or molecules

ÁFluorine atom (F)

ÁFluorine molecule (F2)
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Scheduled Chemicals Span a Broad Range of Properties

Hydrogen Cyanide (HCN) 

3 atoms

Schedule 3

Gas

Molecular mass = 27

O-ethyl-S-[2(diisopropylamino)ethyl] methylphosphonothiolate (VX) 

43 atoms (C11H26NO2PS)

Schedule 1

liquid

Molecular mass = 267 

Ricin

A sequence of

> 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

ChemicalsChemistry
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Chemicals Influence Biology

Acetylcholine (Ach)

Atropine



Working together for a world free of chemical weapons

www.opcw.org

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?

Raw

Material
(Bulk

Chemical)

Pre-

Process

Chemical Formation

(Synthesis?)

Separate

(Purify)

Product
(Bulk

Chemical)

From Petroleum

From Biomass

Distillation

Milling

Mashing

Digestion

Reactor

and/or Fermentor

Separation

DOC
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Continuous Flow Technologies

Larger òMicroreactoró

1 metric tonne ~1,070 days

ònumber upó to increase throughput
Microreactor

1 metric tonne ~700,000 days
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Production Scale Continuous Flow System
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Scientific and Technological Development
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Basic Research vs. Fieldable Applications

Clever ideas ð but are they practical and effective?

~150,000/ml ~ 200 rpm mechanical stirring in 15 ml volume

using H2O2 as both fuel for stirrers and neutralization agent

Angewandte Chemie International Edition, 2013, 50, p13276

Portable systems adopted for use in 2013
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How Do Ideas and Research Results

 Become Realities?

?
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Converging Science is the Norm, Not the Exception!

Chemistry ð Biology ð Physics ð Engineering ð Informatics and Moreé
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Deciphering Technical Reports
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What Does It Mean and How Applicable Is it?


