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Science and Technology in the Convention

The Conference of States Parties Shall:

“Review 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.”

CWC Article VIII, Section B, paragraph 21(h)
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Which Field of Science Matters?

Graphic from: Image Editor

https://www.flickr.com/people/11304375@N07/



7

The Science of Chemical Weapons?

Chemistry
and Chemical Engineering



8

The Science of Chemical Weapons?

Chemistry
(and Chemical Engineering)



9

The Science of Chemical Weapons?

Chemistry
(and Chemical Engineering)

Physics and Engineering

Materials



10

The Science of Chemical Weapons?

Chemistry
(and Chemical Engineering)

Physics and Engineering

Materials



11

The Science of Chemical Weapons?

Chemistry
(and Chemical Engineering)

Physics and Engineering

Materials



12

2015 Citations and Web of Science Categories

Stephen Carley, et al  DOI: 10.1515/jdis-2017-0015

A Multi-Disciplinary Scientific Landscape

Life Sciences

Chemical Sciences



13

A Convergent Convention?

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
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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 II
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A Need for Practical Science Advice

 Allegations of use of 
Chlorine Gas, Sulphur 
Mustard and Nerve 
Agents

 All this advanced science and…
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A Need for Practical Science Advice

 Allegations of use of 
Chlorine Gas, Sulphur 
Mustard and Nerve 
Agents

 All this advanced science and…

 Diseases found in 
nature

 Nature does not sign or 
honour treaties!
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The Bigger Challenge of Science and Technology

Articles IV and V

Article VI

Article II

Article III

Article VII
Article VIII

Articles IX and X

Article XI
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“Rapid Advances in Science and Technology”

1993

CWC Opened

for Signature
Grows by

~15,000/day

C
A

S
 R

e
g

is
tr

y
 N

u
m

b
e

rs

(c
h

e
m

ic
a

l 
s
u

b
s
ta

n
c
e

s
 a

n
d

 s
e

q
u

e
n

c
e

s
)



23

“Rapid Advances in Science and Technology”

1993

CWC Opened

for Signature
Grows by

~15,000/day

C
A

S
 R

e
g

is
tr

y
 N

u
m

b
e

rs

(c
h

e
m

ic
a

l 
s
u

b
s
ta

n
c
e

s
 a

n
d

 s
e

q
u

e
n

c
e

s
)

At current growth rate:

genomic data will consume more

bytes than astronomy, Twitter, and

YouTube data combined

http://127.0.0.1:8081/plosbiology/article?id=info:doi/10.1371/journal.pbio.1002195

http://127.0.0.1:8081/plosbiology/article?id=info:doi/10.1371/journal.pbio.1002195
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The Scientific Review

25 Events

676 Attendees
- 256 individuals

- 56 Nationalities

405 Speakers
- 191 individuals

- 56 Nationalities

30 Reports
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Chemical Forensics and Sampling

Anal Bioanal Chem, 2014, 406, 5121–5135

DOI 10.1007/s00216-014-7963-9
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Chemical Forensics and Sampling

Anal Bioanal Chem, 2014, 406, 5121–5135

DOI 10.1007/s00216-014-7963-9

Biomedical Samples
DOI 10.1007/s11419-017-0376-7
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Expertise in chemical forensics

Learning from the Experiences of Others
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Mechanisms of Toxicity

J. Jenner
Nerve agent adduct
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Recognizing Unusual (Bio)Chemical Change: 

If Plants Could Talk
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Recognizing Unusual (Bio)Chemical Change: 

If Plants Could Talk

VISUAL CHARACTERIZATION OF VX DROPLETS ON PLANT FOLIAGE

http://www.dtic.mil/docs/citations/AD1012054

http://www.dtic.mil/docs/citations/AD1012054


60

Recognizing Unusual (Bio)Chemical Change: 

If Plants Could Talk

VISUAL CHARACTERIZATION OF VX DROPLETS ON PLANT FOLIAGE

http://www.dtic.mil/docs/citations/AD1012054

https://extension.umd.edu/hgic/chlorine-toxicity-trees-and-shrubs

http://www.dtic.mil/docs/citations/AD1012054
https://extension.umd.edu/hgic/chlorine-toxicity-trees-and-shrubs
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Sensors 2014, 14(10), 19700-19712; doi:10.3390/s141019700

Humans as Sensors
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Sensors 2014, 14(10), 19700-19712; doi:10.3390/s141019700

Humans as Sensors

ACS Sensors 2016, 1 (5), 464–482. DOI: 10.1021/acssensors.6b00250

Biomarkers?
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Monitoring Health Indicators

Dr X. Li, et al Digital Health: Tracking Physiomes and Activity Using 

Wearable Biosensors Reveals Useful Health-Related Information

PLoS Biol 15(1): e2001402. doi:10.1371/journal.pbio.2001402
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Recognizing Exposure

Response time for treatment is critical and

should be characterised and understood for

the choice of countermeasures. AChE

activity monitoring can be of critical

importance to recognise exposure in this

regard, before signs and symptoms of

poisoning intensify.
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A Role for Innovation in Disarmament and Security?
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Chemical Synthesis From Small to Large
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Chemical Sectors
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Chemical Sectors

Greater adoption of biobased

methods seen here
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Chemical Discovery

https://www.nature.com/news/the-drug-maker-s-guide-to-the-galaxy-1.22683

https://www.nature.com/news/the-drug-maker-s-guide-to-the-galaxy-1.22683
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https://www.cbinsights.com/blog/synthetic-biology-startup-market-map/

https://www.cbinsights.com/blog/synthetic-biology-startup-market-map/


80

https://www.cbinsights.com/blog/synthetic-biology-startup-market-map/
https://www.cbinsights.com/blog/synthetic-biology-corporate-investments /

https://www.cbinsights.com/blog/synthetic-biology-startup-market-map/
https://www.cbinsights.com/blog/synthetic-biology-corporate-investments
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https://www.cbinsights.com/blog/synthetic-biology-startup-market-map/
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Economic Growth and the Diffusion of Technology

North America

22% of sales

Asia-Pacific

18% of salesSouth America – Africa – Middle East 8% of sales

Europe

52% of sales

One Chemical Company with facilities across > 80 States Parties!
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$56 million

Venture Capital Investment: $402 million

Partnering: $194 million

IPO: $268 million
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$56 million

Venture Capital Investment: $402 million

Partnering: $194 million

IPO: $268 million

www.sciencemag.org/news/2017/02/how-battle-lines-over-crispr-were-drawn

http://www.sciencemag.org/news/2017/02/how-battle-lines-over-crispr-were-drawn
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www.opcw.org/fileadmin/OPCW/SAB/en/TWG_Scientific_Advsiory_Group_Final_Report.pdf

Turning Findings into Recommendations and Advice

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

Turning Findings into Recommendations and Advice

13/19 Recommendations are

“to continue monitoring”

4/19 Recommendations are to

“engage” with stakeholders

http://www.opcw.org/fileadmin/OPCW/SAB/en/TWG_Scientific_Advsiory_Group_Final_Report.pdf
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A Need to Look Beyond “Scientific Labels”
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A Need to Take Part in the Conversation!

“Harnessing the crowd” has been successfully used by others
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Don’t Be Afraid: Disarmament Needs Scientific Literacy!
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“…your findings and advice

may serve to challenge

assumptions and spark

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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www.opcw.org/special-sections/science-technology/science-technology-resources/
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Guidelines

OPCW Today

Capacity Building 

Programmes

Director-General 

Speeches

https://www.opcw.org/special-sections/science-technology/science-technology-resources/
https://www.opcw.org/special-sections/science-technology/science-for-diplomats/
https://www.opcw.org/chemical-weapons-convention/
https://www.opcw.org/chemical-weapons-convention/
https://www.opcw.org/special-sections/science-technology/science-technology-monitor/
https://www.opcw.org/special-sections/science-technology/science-technology-monitor/
https://www.opcw.org/special-sections/science-technology/science-technology-resources/
https://www.opcw.org/special-sections/science-technology/science-technology-resources/
https://twitter.com/OPCW_ST
https://twitter.com/OPCW_ST
https://www.opcw.org/special-sections/education/
https://www.opcw.org/special-sections/education/
https://www.opcw.org/documents-reports/fact-sheets/
https://www.opcw.org/documents-reports/fact-sheets/
https://www.opcw.org/special-sections/science-technology/scientific-advisory-board/
https://www.opcw.org/special-sections/science-technology/scientific-advisory-board/
https://www.opcw.org/special-sections/science-technology/the-hague-ethical-guidelines/
https://www.opcw.org/documents-reports/opcw-today/
https://www.opcw.org/documents-reports/opcw-today/
https://www.opcw.org/our-work/international-cooperation/capacity-building-programmes/
https://www.opcw.org/documents-reports/speeches-statements/speeches-statements-by-the-director-general/
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OPCW Industry Engagement

Alexander Kelle, OSP

OPCW Technical Secretariat
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More than 3,500 

inspections in 

chemical plant 

sites
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Formalisation of the cooperation between the                                                        

ICCA and OPCW 

11 Sept 2013 - Meeting between 

the ICCA & TS : 

Set of practical actions identified

16 Oct 2014 -

Technical Secretariat 

invited to participate 

to ICCA Steering 

Committee (Paris) 

Nov - Dec 

2014 –

Exchange of 

letters

5 Mar 2015 (Brussels)

Meeting between the 

ICCA & TS:

Working modalities 

clarified

1 Dec 2014 –

Decision 

C-19/DEC.2

1 July  2015 -

S/1293/2015

Formalisation of 

the cooperation

http://www.icca-chem.org/
http://www.icca-chem.org/
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Coordination mechanism

• OPCW-ICCA joint Steering committee (JSC):

• Decision-making level (decide on common 

initiatives/projects) 

• 3-4 members from both TS  and ICCA (director level)

• Meeting once a year

• Chemical industry Coordination Group (CICG)

• Technical working level (running projects) reports to JSC 

• 4-5 individuals from both ICCA and TS (maximum of 10 

members). Composition may vary (with the exception of the 

Head of the CICG) depending on the issues to be discussed

• Meeting twice a year at least

2 meetings so far

5 meetings so far
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Conferences & meetings



120120

Cooperation activities

• Three areas: 

• Education and Outreach

• Chemical Safety and Security

• Cooperation activities related to verification

DG Note C-19/DG.14, dated 3 October 2014

DG Note C-20/DG.15, dated 16 November 2015

DG Note C-21/DG.15, dated 3 October 2016

DG Note C-22/DG.18, dated 10 October 2017
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Associate Programme  Industry Segment (3 weeks)

3-week placements of the 

participants in chemical plant 

sites in Member States to 

gain exposure to modern 

practices in chemical 

industries, with a focus on 

chemical safety 

Poland Brazil

Brazil

ItalySpain

Malaysia

PolandSaudi Arabia

18 chemical plant sites 

in 15 countries in 2017
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Safety and Security Programme in Sri Lanka 

for SAARC Member States - 2014

Safety and Security Programme in South Africa

for African States Parties - 2014

Industry Outreach and Safety and Security 

Programme in Korea for Asian Member States 

- 2015

Safety and Security Programme in Vietnam for 

ASEAN and SAARC Member States - 2015

Chemical safety and 

security management 

programme
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