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Chemical Weapons Convention:
Educational and Outreach Challenges

* Relevance to and ownership by students
and teachers in many countries - "‘CWC
/s someone else’s responsibility”

Concerns of negative impact on public

image of chemistry

Knowledge base of chemistry teachers
at all levels about the issue

- Little formal attention to ethical issues
in curriculum

- Remoteness of CWC structure to
educational system




Approach

* Place chemical and biological weapons in a
larger context - multi-use chemicals

+ Start with beneficial aspects of multi-use
chemicals, move to mis-use and abuse

» Target chemists and chemistry educators in
the domain of influence of TUPAC and OPCW

- Pilot materials with educators, evaluate from
the beginning to refine materials and
approaches

- Deliver materials over the web

» Address language issues
» Enlist partners for broad dissemination




Active Learning
Your Turn!







Multiple Uses of Chemicals
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Multiple Uses of Chemicals

AR,
4 -

stlltnhedra
fphedra El:r!ia-Huan

cheded Sk
Ha-rjlgang --_':Ecr e 9

sl .

- @CAPSULES, J7% mr. guch

B Che et e g g
IR I g s "
MI RPERSIZE  SUPER S12:

A Chemical Plant




ARIMREE  Misuse of Chemicals
=S8 cphedra extracts banned
| as diet supplements in
several countries

THE PATENTED"

Tr'iple Stack ECA
STACK"

Epehedra o
Aspirin (ASA)




(l)H ?HS (|:H3
CH-CH—NH—CHjs CHy—CH—NH—CH3;

pseudoephedrine methamphetamine
(cough suppressant) (crystal meth)







. ——— _]

4 ey ‘
e sy s bt el ||

4 F A YR T

bttt 1‘

0 s B g, i = =

- l A
.-,?.— — o "”5."\1




Export Industry




Multiple-Use Chemicals

- Choices about the beneficial use,
misuse, or abuse of these multi-use
materials lie in our hands.







Error — Misconduct — Criminal

Non- Wrong observations
intentional  Wrong analysis
Undeclared conflict of interest

Curiosity

Can (suspect) chemical be made?
Suppress knowledge
Make it again
Sell some

Intentional Large scale manf.

With apologies to M. Nylenna & S. Simansen
Lancet 2006; 367: 1882-4 15




Role for Science Education?
Break-Out Session

» Access to information
» Diversion of readily available materials
* Whose responsibility?

» Understanding and owning ethical
responsibility
* Other examples




Chemical & Biological Weapons

thiodiglycol mustard gas

Organization for
Prohibition of Chemical Weapons

Water-based dyes in cloth manufacturing industry,
including rural industries in developing countries
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CIVILIAN AREAS OF IRAN.

emploi aux moyens de guerre

dérer comme lices entre elles
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Chemical and Biological Weapons:
Role for Science Education ?

» Access to information

» Diversion of readily available materials

* Whose responsibility?

» Understanding and owning ethical
responsibility

* Other examples




Where we are now

* Project complete

» http://www.iupac.org/multiple-uses-of-
chemicals

* Material - text and pictures
» Also 4 background papers in 6 languages
* Room for more

+ Comments welcomel
- Alistair Hay (a.w.m.hay@leeds.ac.uk)
- Peter Mahaffy (peter.mahaffy@kingsu.ca)




-Ethics teaching :
what is available?
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What is ethics?

Ethics are concerned with how we decide whether human actions are
right or wrang. They deal with ideas of good and evil, why we admire the
conduct of some people but despise that of others.

Generally, it is a particular context that stimulates ethical thinking, an
everyday situation that is in some way problematic. A question arises
about what should be done.

s Showld | miss schoal to take care of my mum when she is ill?
e Showld the local Council permit & new mobile phone mast to be
erected?

s Should the gowernment spend money fram taxes on a new
weapons system?

Thizs website gives many examples of situations which throw up ethical
guestions. Ethicists, sometimes called moral B philosophers, attempt to
provide frameweorks for reflections on moral behaviour in such situations,

Youll find these framewarks in the Ethics Toolkit

Curing our lives, through education and experience we accumulate ethical
principles by which we live. Deciding what to do is often not simple,
because different ethical principles may suggest conflicting actions.

ETHICAL PRIMCIPLES

Ep: e, peep. ac. ukfcontentf 1325, 0. html

I_ I_ I_ I_ I_ 4 Internet



Edit View Favorites Tools  Help |

Back - @ T @ @ ::j|p5naarch *Fa'vurites @| [;::_5;7 E;'; Eﬂ i u ﬁ :3
155 I@ O i hews Folder\PEEP Physics Ethics Education Project Weapons.htm j Go | Links GODSIBr » @Settin

». ® ep Physics &¢Ethics "SEARCH

Education Project ADVANCED SEARCH

Home | Ahout PEER | Site map | “Admin |

i

L i

weapons

“ou are here: Home = WMileapons

MEMNL
Bl Wea pons Il THIS SECTION
Climate change
Energy resoutces The availahility of weapons technology raises many ethical issues. For
Transport example most peaple would accept the need for armed forces for national
Public Health defence hu_t might question the_|r use in aggressive m_|I|tar3_,r operations
Medical Physice elsewhare in the world. Thn_a existence of chemical, biological and n_uu::lear
Wearions WEAPONS an mass destruction also suggests mare fundamental ethical TR
guestions:
MHuclearweapons
Legitimacy of WWar

When would it ever be justifiable to use these weapons?

LBl g Who would make that decision?

7T s How can we prevent terrorist groups fram acquiring this technology?

Communications L ! . )

S & How can scientists ensure that their research is used for ethical
enple

purposes?
Whatis ethics?

Howe science warks
evis Archive

This section covers:

?'”Sff”"*“ S PEER » PMuclear YWeapons "
ea; s s Legitimacy of War i | ’
frelist A History of Violence?
- T
Search By Syllahus ¥ A HISTORY OF VICOLEMCE
Discussion
TSAR BOMEA

Contactus

£=k Prirt Friendly Page

I_ l_'ll_ I_ I_ @ Internet



Edit  View Favorites Tools  Help

Back - Q T @ @ ,_h | }_] Search “fi? Favarites &3‘| [F::’:* Ljﬁ |5‘_f]

-LJd B

155 I@ hikbpe f v beep, ac,ukf/content findex. php

jGn

Links

Google » » () settin

BioEthics
Education Project

SEARCH | |

ADVANCED SEARCH

MEMU

Haotrie

‘Whatis Bioethics?
The Human Genaome
Genetic Technology
Human Health
Environmental Ethics
Animal Ethics

Howe Science Works
Mewes Archive

Think & Act
Teaching with BEEF
A-Elist

Glossarny

Search By Syllahus
Discussion
Contact us

i=h Print Friendly Page

Universily of

BRISTOL
wellcome "<t

Welcome to the BioEthics Education Project
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Here students can find:
= information on a wide range of hioethical issues
= activities and challenges
= online discussion to help you practise argument

And teachers can find:
= teaching resources matched to A level syllabi
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DNA Profiling

Introduction

DA, profiling is the process that creates a
virtually unigque bar-code like pattern that can
be used to identify an individual and to show
who they are closely related to. There are 2
main kinds of profiling.

RFLP - Restriction fragment length polymorphism

buch of your DMA simply indicates that you are a human as opposed to a
chimpanzee or even a banana. But same of the other fragments vary in
shape (palymarphism) in a weay that is unique to the individual. RFLF DA
praofiling is the process of separating an individual's unique, palymarphic
fragments from the ones that everybody has. DNA is extracted fram a
sample, cut into small fragments by a D restriction enzyme and placed at
the foot of a block of gel. Electrical current is then applied across the block
causing the fragments to move into a pattern according ta their length. This
pattern is recorded using a radioactive marker and X ray imaging.

STR - Short tandem repeat

Thiz is an M allele specific test that can be used on much smaller samples
of OMA than RFLP profiling. It relies on the [0 polymerase chain reaction
(FCR) to amplify the smaller DMA sarmple and the fact that each
chromasaome contains many sections of non-coding DA — DA that does
not code far a protein but contains areas called short tandem repeats
(=THs). Each STR containg repeats of short sequences of bages, such as
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An Introduction to Ethical Thinking
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The: Sessions Thig teaching resource introduces students to ethical thinking and is suitable for students in any academic discipline who may not

Satnple have been taught any ethics before. It can be used either by Tutors who are new to teaching ethics, or those who have maore
Acknawledgements experience but want some further ideas and inspiration.
Registration

This is a flexible and customisable resource, which can be tailored to suit the needs of your discipline and provides all the suppoart
materials required. Tutars can pick just one or two sessions and include them as part of another module, or choose to run all 10 as a
University of Leeds module in its own right.

Login

Each session comes with easy-to-use Tutor Motes, which suggest a variety of possible teaching methods and include suggestions for
specific disciplines (for example, Business, Life Sciences, Engineering, Journalism etc.), further readings and assessment exercises.

You are invited to browse this site to give you a idea of the principles and content of this resource, then, if you wish to make use of this
resource you are invited to register with this site using the form available here.

This resource is free for use by practitioners in Uk Higher Education,

Registration is required to:
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Practical approaches for ethics
teaching in universities

* Role out programme to each school
» Convince that ethics is needed
* Make topics relevant

* Run workshops with scientist and
ethicist on current issues

* Have case studies to encourage debate

» Increase complexity of issues from
year 1 to year 3




The next 10 years

- Existing stockpiles of CW destroyed

- Inspections will move from monitoring CW
destruction to policing industry

- Not making CW is an ethical decision
- Explain this to chemists

- Develop ethical teaching for chemists and
other scientists




