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REPORT OF THE SCIENTIFIC ADVISORY BOARD
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19 — 23 MARCH 2018

1. AGENDA ITEM ONE - Opening of the session

1.1 The Scientific Advisory Board {SAB) met for its Twenty-Seventh Session from
1910 23 March 2018 at the OPCW Headquarters in The Hague, the Netherlands. The
Session was chaired by Dr Christopher Timperley, with Mr Cheng Tang as
Vice-Chairperson.
Executive summary
1.2 The SAB received three guest presentations and was provided with updates from units 8.
across the Technical Secretariat (hereinafter “the Secretariat™) o help facilitate the
development of recommendations that the Board is to submit o the Fourth Review

. |
Conference.

1.3 At the session, final inputs were received and final recommendations were developed
for the SAB’s report on science and technology for the Fourth Review Conference. 9

2, AGENDA ITEM TWO - Adoption of the agenda
The SAB adopted the following agenda for its Twenty-Seventh Session:

1. Opening of the session

[

Adoption of the agenda

Tour de table 10 introduce Scientific Advisory Board members
4. Estblishment of a drafting committee
5. Welcome address by the Deputy Director-General

6. Overview of developments at the OPCW since the last session of the Scientific
Advisory Board

Fourth Special Session of the Conterence of the Stutes Parties t Review the Operation of the Chemical
Weupons Convention.

CS-2018-0956(E) distributed 16/04/2018 1

ta)  General updates

(b)  Education and vutreach

(¢} Declarations Branch

(d)  The future of industry veritication

(e) OPCW contingency operations

() Challenges of old chemical weapons and verification

(g} Rupid Response and Assistunce Mission (RRAM)

(h}  Interagency cooperation

Advice on chemicals

(a)  Report tfrom the Spiez Laboratory Schedule 1 Users Forum
(b)  Shutting down a Schedule 1 facility

{c)  Modem concepts and tools for synthetic design
Developments in science and technology
(a)  Monitoring activities of the Technical Secretariat

(b) A transatlantic perspective on 20 emerging issues in  biological
engineering

Scientific and technological elements of verification technologies. emerging
technologies, and new equipment

ta)  Dissemination of toxic chemicals — Can biosensors serve as detector
(b) It Plunts Could Talk™: an artificial intelligence application

(¢c)  Update from the OPCW Laboratory

(d)  Host-based early waming of biological agent exposure

Chemical forensics and investigative technologies

(a)  First meeting and report of the temporary working group on investigative
science and technology

(b} Investigation of a chemical agent incident
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Lo Fature work of the Scientific Advisory Board
ta) The road to the Fourth Review Conference
tby  Roadmap of the Scientitic Advisory Board's work

{c

The Twenty-Eighth Session of the Scientific Advisory Board
id)  The Scientitic Advisory Board's report to the Fourth Review Conterence
t¢) Pubhications ot the work of the Scientitic Advisory Board

20 Diafung of report of the Twenty-Seventh Session of the Scientific Advisory
Board

13 Dratting of report to the Fourth Review Conference

14, Any other business
ta)  Dascussion with the Director-General
(by  Visitto the OPCW Laboratory and Equipment Store
i) Elecuon of the Charrperson and Vice-Chatrpersons
tdy  Departing SAB members
fe) Brieting 1o States Parties
() Acknowledgements

I3 Adoepton of reports

16, Closure of the session

AGENDA I'VENM THREE — Zour o table (o introduce Scientific Advisory Board
einbers

A tewr de table was undertaken to introduce the SAB members and guests. Four new
nembers—Professor Viadimir Dimiitrov (of Bulgaria), Dr Daan Noort (of the
Netherlunds), Professor Syeda Sultana Razia (of Bangladesh), and Dr Yasuo Seto (of
Japunj-- attended their finst session of the SAB. A fist of participants appeuars i the
anney o this report.

AGENDA ITEM FOUR - Establishiment of a drafting committee

The SAD estublished a drafting commuttee w prepare the report of s Twenty-Seventh
Season
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AGENDA ITEM FIVE — Welcome address by the Deputy Directur-General

The Deputy Director-General of the OPCW delivered the welcone address.” thankt o

the SAB for its contributions 1o the implementation of the Chemical Weapuons
Convention (hereinatter “the Convention”™) and expressing appreciaton tor the
torward-tooking emphasis that has guided the Board™s science review . Looking to the
upcoming Fourth Review Conference, the Deputy Director-General retlected on
changes that have taken place in the OPCW’s operating environment since the entry
into force of the Conventon. He highlighted the need tor technical capabilities tha
were unforeseen when the Convenuon took  shape an-routine  missions 1n
challenging operating envitonnients frequently require tools und miethods to detect
and identify chemicals outside the schedules. The Deputy Director-General noted the
value of the SAB’s transdisciplinary approach to identifying how capabiliies migzht
be enhanced.

Einphasising that the OPCW sands o benefit from the technical opportunities that
advancements in science can oter, the Deputy Director-General stressed the need o
remain vigilant of future threats. A focus on scientific benerits must not come at the
expense of recogni

ing and preparing for new challenges. o this regard. he prased
the Bourd for seeking to identity approaches to tecognise uneapected signatures as o
means to ensure that the science review does not become oo narrowly tocused on
interesting yet unproven technology. The Deputy Director-General also recognised
the Board's value to the OPCW bevond purely a science advisory functuon. noing
that with members from 235 States Parties, the output and science diplomacy ot the
Board upholds the Convention’s core values of internuuor
for peace.

(,::"rn::.:: and sCien.ce

Turning back to the expectations for the report to the Fourth Review Conferency
Deputy Director-General looked to the SAB o provide thought-provoking advice 1
States Parties to consider.

In closing, he welcomed the new meibers of the Board and thanked the vutzoms
SAB members.

AGENDA ITEM SIX — Overview of developments at the QOPCW since the last
session of the Scientific Advisory Board

Subitem 6(a): General updates

The Secretariat's Science Policy Adviser and Sceoretary to the SAB, Dr Jonathun
Forman, brefed the Board on developments at the OPCW since the SAB'S
Twenty-Sixth Session. He baetiy highlighted recent destruction wailestones in Libya’

3 : 5.
and lrag,” and noted several technical assistance requests. Tuming (o the work o th
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SAB, Dr Forman reviewed the Director-General's response to the report of the a workshop to launch the 2017 edition of the VERIFIN Bluebook.
. . - a - . .

Twenty-Sixth Session of the SAB,” and highlighted the accomplishiments of the Board . R
in 2017. This included five nm_uo:fq the completion of the international workshop 6.2 Dr Forman continued with updates on science and technology-related engagement of
series,” the further development of highly interactive and well received engagement the Secretariat :_w.: included a green chemistry :ol?.:om :a._a ac the Owﬂﬁ. _m_
with States Parties.” participation in a side-event on central-nervous system (CNS) November 2017, a presentation on the convergence of the sciences at the Second

i i 1 : y anis: for Anime ; i ic ‘ duction Meeliny in
acting chemicals, ™ a plenary statement to the A.z.n:_vrwn_n_z:a Session of the Mu<o_ _MnOMwL_:.\;L:MH wo_.~/.m_.:.+_gﬂmu~_wsmo_wv w.w“,uv_m”m”r.m_M__,”w““%ny:wc“_ Saa._:w cm
Conference of the Stales Parties (hereinafter “the Conference™)," and participation in ctoder 2 in Ottawd, Canada,  a bnefing to the | centh Meeting

National Authorities of States Parties to the Convention. a side event at the 2017
Biological Weapons Convention Meeting of States Parties in December 2017 in

w»

. ! ) .
Geneva, Switzerland.” and the Director-General's address to the Internationdl

L . . - ol G . A -~
G} United Kingdom ot Great Brtain and Northern Ireland Request for Cireulation of a Document a Activities Commmittee of the ,f:.r.:rmz .ﬂ,rn::rg_ Sactety (ACS) in ./H.Em: 201,
the Eighty-Seveath Session of the Executive Council (EC-87/NAT.7. dated 14 March 2018). (b) Repont Ahead of the Fourth Review Conference in November 2018. Dr Fornian informed the
ol the Technical Assistance Visit to Irag (S/1559/2017, dated 6 December 2017 ). Board of several upcoming scientific conferences of relevance in which the
Response to the Report of the Tweaty-Sixth Session of the Scientific Advisory Board (EC-87/DG.11. Secretariat and/or SAB niembers would participate. These include the Third Green &

dated 25 January 20181, v o w opow arg/lilead i OPCW/S ABlweckTdg L _e_pdi. Sustainable Chemistry Conterence.'” the American Thoracic Society International

These were (1) Response to the Director-General's Request to the Scientitic Advisory Board 1o Provide Conference in /_mv, 2018 iy the International Union of Pure and n/m%:na Chemistr

Consideration on Which Riot Control Agents we Subject to Declaration Under the Cherun Weapons . . - Ty
Convention (SAB-25/WP. [ dated 27 March 2017). W apow o/ GleadminfOPCW /S AR/en/ Q.Cw.y.o Postgraduate ,wcs:.:an mr:o,o_ on Green .QE::ZJ n w_:_.« rm:y,, _zm
sih23wpll e _pdl (2) Report of the Sciemtific Advisory Board at its Twenty-Fifth Session Biological Weapons Convention Meeting of Experts in August 2018, the 2018 ACS
(SAB-25/1%, duted 31 March 2017), www.opew arg/iilesdnin/OPCW, SABfenssub 2501 ¢ pdy. autumn meeting, which will include the second workshop of the Chemical Forensics
3 wac:qh __;. “:n Scientitic. Advisory Board's Workshop on mEnﬂm,:m Technologies (SAB-26/WP. 1. International Technical Working Group (CEFITWG) in August, the Australia and New
dated 21 July 2017). waw opew orgdtileadmin QOPCW., 26uphl SAB pdt. (4) Report of the . . . co i R

S o : : eal: orensic ence Society’s Twenty-Fourth International Symposium on the
Scientitic Advisory Board's Workshop on Trends in Chemical Production (SAB-26/WP 2. duted Z f:m_ F _wm: B m.n_r:ra Socl w > Huaa y 4n v @ o
19 Octaber 2017). www.opew.org/ileadnun/OPCW/S AR/en/sab-26-w p02_c_pdt. €5) Report of the Forensic Sciences in M,m?n::um_. 2018.7 the Eaghth IUPAC —:83::%:.: Conterence
Scientific Advisory Board at its Twenty-Sixth Session (SAB-26/1, daied 20 October 2017). on Green Chemistry,” and the Third Spiez Convergence Workshop™ and the Tenth

wiwopew orglileadimn/OPCW/S AB/en/sab-20-01_¢_pdl. A quick reference summary of work of Congress of Chemical Sciences, Technology and Innovation. which SAB member

the SAB in 2017 is available at www opeyv org/liteadmin OPCWIS AB/en/OPCW  SARB m 2017 pdy Professor Isel Alomsa is rn_m_:m organise in October 2018 in Havana. ﬁ:?p..w
These were: (1) “Chemical Forensics: Capabilities across the Ficld and the Potential Applications in -
Chemical Weapons Convention Implementation™. held from 20 to 22 June 2016 in Helsinki. Finland:
(2) “Chemical Warfare Ageats: Toxicity. Emergency Response and Medical Countermeasures™, held
from 26 to 27 September 2016 in Paris. France; (3) “Innovative Technologies for Chemical Security .
held from 3 to 5 July 2017 in Rio de Janeiro. Brazil: and (4) “International Warkshop on Trends in 0

Chemical Production™, held from 3 to 5 October in Zagreb. Croatia. For a quick reference summary, = “Recommended operating provedures tor analysis in the venfication of chemical disarmament 2017
see www.opew org/tilead min/OPCW/SA B/ 2010-2017-Science_Review Workshops of_the QPCW Ediion™. P. Vunninen (ed): Universty of Helsinki. Finland. 2017, For further information sec
SAB.pdt. hrtp/ivw w_helsinks fiove sluchoch/. SAB Chairperson remarks from book launch are available at
For example, the Science for Diplomats event on the SAB's Trends in Chermnical Production Workshop WR W OpOTg T, 1 OPCW S AB/en wu/.mrﬁ an_Opeming_Remurks o VERIFN_W

held on the margins of the Twenty-Second Session of the Conference. For more intormation see (a) 3 —Analysis af Chemical Wardare Agenis pdf.

introduction, OPCW News lItem. “Experts discuss role of OPCW in green und sustainsble chemisny ™
WWW.0pew.org dnnn/OPCW/Science Technotogy/Diplamats_Prosramme 20171129 S ¢ Di Wwwopaw orgines warticle /e xperts-discuss-role-of-opow e zreen-and-sustainable e N

plomats Tiends Chem Production-[ntro pdf: H The  presentation  from  the OIE  Biothreat  Reduction  Conference s avaduble

(b presentation by SAB Vice-Chairperson Mr Cheng Tang. wwu oie iVeny BIOTHREAT201 7 /Presentations 3. 2 FORMAN-presentation pd:,

swwapow org/fileadaunvOPCW/ScienceTeel logy/Diplomars Programme/20171129_CTang Scie 15

The presentation from 2017 Biological Weapons Convention Meeting of States Parties
hitps:/aww v vh RA256EDDO06BRIS L thup Aseiy 0001 3DARZIDIANT2CI 3R FCHi2TDYST S6
3 o WAl 205 e YPOW - _
_n CSP-22pdl and  (d)  activity  card,  www.opes.org/dileadminsOPCW/Scienoe Technotogy _r\L:.:ycu BW( 7.._vv OPCW F k. pont pdt.
ccummie/Science_tor Diplomats-lee_cream in i bag-29 November 2017 pdt. The _u:w_,._oTDQ,_wE_ s remarks are available at:

nce_Diplomuts_Trends_Chem_ Production-Pres ntation.pdf; (c) event poster,
www opew.ony/filead nin/OPCW/Scignce_Technology/Diplomats. Prosramme!Science for Diplomats

Additonal information  on the  Science for Diplomats Initistive  can be  found  at: www opew org/llead iy OPCW, ODG/uzumen/ 150319 FRODG SPHACS. WEB pd:.
s : 7 . . ,
®w s.‘;,‘.mmar,..E.Q%am_u:.ynQE:w\!..,,E_mru.Zc:_‘:,_tm‘,.\/mE:?.;:TEE.:::?% For turther information see:  hupsu/www.elseuior comyjes caty conterences eei-and-sustaiiabie-
For turther information see: () brieting by SAB Chairperson . cheutistry conferenve/about.
~ 3 3 - < - N b .
wwweopew ote/lilead min/OPCW/SAB/eVSAB_Chair Presentition_at CSP22 Side Fyent on ONS- For further information see: hup:-conivrence tho .
Acting Chenicals PDF: and (b a compiled y:_::VEQ of SAB advice on CNS acting chemicals 1 For further information see: http < www umie ivp 12729448
wwvwoped arg/tilcadnin/QPCW/SAR/en/SAB_Considersations.on CNS-Acting Chel 1culs_2003- 20 . . . .
2017 pdr. - T For further information see: hup: " www anztss200% com/
2017 .pdt. 2
. . . inte H N i oo 20
The statement and accompanying slides are availuble at; 2 For turther qsmcazr_:z: seen hip. Wi e niupa
wwaopew.org/flewd nnn/OPCWIS AB/enVSAB_Chuir Renmiarhs . CSP22-As Delivered 2 pdt - For funther information see: htepsi/w ww dubor-spiee chenrue eiirue s him

(statement) and www opow.org/fileads

OPCW/SAHY r Slides_ tor CSP22 pdr (shides).

For turther information sce: hug 2w ww chemisirycuba oo
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Subitem 6(b): Education and Qutreach

The Secrctary 10 the Advisory Board oo Education and  Qutreach (ABEQ),
Dr Alexander Kelle, briefed the SAB on developments related o the ABEO,™
focussing on ats report on the role of education and outreach i preventing the
re-emergence ol chemical weapons that had recendy been submitted to the
Ditector-General.™ The ABEO mandate was 10 dentity best pracitces and the latest
advances in education and outreach theory and practice relevant o the OPCW's
cducation and outreach acuvities, 10 relate the relevant education and outreach theory
and pracuce W the OPCW's mandate and main areas of work as the Organisation
moves ity focus 1o preventing the re-emergence of chemical weapots, and to develop
on this basis o porttolio of specific education and outreach activities and projects that
e Organisation, States Parties, and the ABEO and its individual members should
pursue as o glatler of priority trom 2018 onward.

Dr Kelle noted the key recommiendations trom the report and discussed follow-up
activities. The datter included a further request from the Director-General to the
ABEO 1o convert Annex 2 of its report into an easy-to-use brochure for States Parties,
as owell s the ongoing work in the Secretariat o complete its strategic plan for

cducation and outreach. The ABEO held its Fifih Meeting in February 20187 and will
nieet agan im August 2018,
I the subseyuent discussion, the following points were raised:

) Progranunes with regional and local focus can benefit from the work of the

ABEO. Engagement of the ABEO with locul audiences (including the use of
local lunguage materiuls) was un area that might interest many National
Authorities

th) The recommendutions of the ABEO address broader audiences than purely
scienfic communities. This broader engagement must be maintained in order
to achieve the success intended by the ABEO’s proposals.

[Ny Fhe SAB expressed an interest in education and outreach issues und is willing
to contribute when opportunities perniit.

Subitem 6(c¢): Declarations Branch

Mr Alejandro Hernunder (Head Data Analvtics, Reporting and Quulity Control Section
ot Declarations Branch i the OPCW Veritication Division) briefed the SAB on 1ools
bemg developed 1o help States Parties to comply more etficiently with their obligutions
wler the Conventon. This biieting covered analysis tools used internatly o process

the  ABEOD  we o W v
1. For the work of the ABEO i 2017, see Report on
Actvities of the Advisory Board on Educanon and Quireach in 2007 (EC-86/DG 29 C-22/DG AT,
duted 4 October MTH sy opew ot adiy OPCW/RC/NGienieesode 2y c22de 17 ¢ pd
ton the Role of Education zod Quteach in Prevenung the Re-Emergence of Chermical Weapons
CABEO-ST dated 82 Februaes 2008) . wws opics org/Adead i/ OPUW/ABEOZabeo-5-01 e pedi
wn and Ouireach (ABEG-5/2. date

Prdiwsww opoe one NN v
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the data recenved from declaratons, and the results of a sunvey recenily conducted

across the States Parties. Enterprise content manazenent. electronic Jdeclaruuo the
secure exchange of information,” and data analyvucs were also descnibed.

In the subsequent discussion, the tollowing points veere raised

(a) The OPCW has acquired a signiticant antount of information over its histon

The tools being developed will serve 1o allow more efticient use ot this daty
by the Secretanat.

by Currently. 965 of declarable plant sites are subnntied usiny clectromc toals
These tols, however, are tnconsistently adopted by States Parties and it would
be desirable to have consistency across all States Parties that use electronse
tols for declarations. SAB members responsible for declatanons under the
Convention commented that unifornity of data was unportant tor the OPCW
and encouraged the Seoretanat to continue it fTorts 10 ussist States Parties G
adopt the 1most current version of the tools available.

() Changes to declaration wols can be a burden for States Parties. The need for
up-to-date and fricadhier user manuuls wias identitied 4> an imporiant aspedt o
ensure that States Parties would be willing 1o move to updated touls. An
e-leurnming tool would be well suited to help in this regard

(d) The development of 4 structure searching feature within the electronic ol
was noted by several SAB members as being usetull as not afl declared
scheduled chemicals would have been assigned a Chenncal Abstracts Service

registry number.

Subitem 6(d): The future of industry verification

Ms Burbara Hedler (OPCW Industiry Verification Branchy bricted the SAB on
developments and changes to industry verification under the Convention since the
Third Review Confeicace. She explamned how, with risk assessments undertuken,
industry nspections are conducted in an effective, etticient, and consisient manner ¢
relevant facilities swath a balanced geographical distnibutton, and how the Oreanisau
has 1dentified opuons for adapung the venfication reginie o changing risk patierns,
including dialogue with and among States Parties and thetr chennical mndust !

Electronic Subnussion ol A
1o June 20171 waw - poa ozl

Declaration on Past Activities as

i OPCWS eres Z00 e
177Res
LT_e g

Exchan

Refinements o the Condact of lnspections 1o Improve
of VI Venn

o Conmsistenay, FiTectence,
caime  (Seldon 20030 daed 1D Fet
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Ms  Hedler discussed the formal risk assessment and risk-based selection
Eﬁ:oa:_cm.<5 that is used to help focus inspections at the most relevant plant sites. as
well as new analytical tools—including portable and hand-held detectors—that have
been utilised in a number of Article VI inspections. Whilst industry verification
efforts have assisted National Authorities in fully implementing the provisions of the
Convention _within their State Party, discussions (including amongst National
Authorities,” within the chemical industry, the Open-Ended Working Groups on
Future Priorities and the Fourth Review Conference (QOEWG-FP and OEWG-RC). in
the Industry Cluster, and on the recommendations from the SAB) have identified
areas for further development. Some States Parties have encouraged the dev elopment
of a more risk-based approach. such as that described in the OPCW’s Vision wuvaam
and the 2017 - 2021 Medium-Term Plun.”

The Secretariat has also been exploring the recommendations in the reports from the
SAB temporary working groups (TWG) on the convergence of chemistry and
Eo_omv\t and verification.” Consideration has been given to more analytical
approaches, adopting consistent approaches to the decluration of facilities producing
complex mixtures of discrete organic chemicals (DOC)," the verification aspects of
“production by synthesis”, the effective use of sumpling and analysis, and relevant
developments in science and technology, such as those discussed at the SAB's
workshop on trends in chemical ?o;:n:o:.:

30

34

36

Report on the Performance of the Revised Methodology for the Selection of other Chemical Psoduction
Facilities for Inspection (S/1582/2018, dated 12 February 2018).
wwsopew org/filead nun/OPCW/S serienv/201 8/en/s- 1582-2018 ¢.pdf

Report of the Nineteenth  Annual Mecting of National  Authorities  ($/1592/2018.  dated
26 February 2018), www.opow ore/filead min/OPCW IS_seres/ 20085 s- 159 22008 e puf.

The OPCW in 2025: Emsuring a World Free of Chemical Weapons  (§/1252/2015, dated
6 March 2013), www opew ore/ilead iindOPCW/S ser /s-1252-2015 ¢ pdl.
Medivm-Term Plun of the Organisation for the Prohibition of Cheimical Weapons 2017-2021
(EC-83/S/1 C-21/S/1, dated 8 April 2016):

wywopew org/tilead min/OPCW /¢

nfec83s_c21N01 e pulf

Convergence of Chemistry and Biology: Report of the Scientific Advisory Board’s Temporary
Working Group (SAB/REP/1/14, dated June 2014,

www.opew org/lileadmin/OPCW/SAB/enTWG Scientific Adssivry_Group Final_ Report pdi A
quick reference guide to the recommendations of the TWG on the convergence of chemisuy and
biology is availuble at:

www . opew org/tead muin/OPCW/SAB/cvConvereeive of C iatry_and_Bioloey 1-01 pdl.
Verification, Report of the Scientilic Advisory Board's Temporary Working Group (SAB/REP/1/15.
dated June 2015);

www.opew.org/fileadmiyOPCW/S ABjen/Einal_Report_of SAB TWG on V. on_-
ax_presented o SAB.pdt. A guick reference guide 10 the recommendations of the TWG on the
veritication is available at: www opcw.org/tileadmin/OPCW/SAB/e/ VER_Poste 3102015 pdt

A DOC is defined in paragraph 4 of Part 1 of the Convention’s Verification Annex as “any chemicul
belonging (0 the clasy of chemical compounds consisting of all compounds of carbon except for its
oxides. sulfides and metal carbonates, idenrifiable by chemical name. by structural formula, if known,
and by Chemical Abstracts Service registry number. if assigned™.

www opcw org/chemical-weapons-cons ention/anne xen/s edfication-

1en/part

Report of the Scientific Advisorv Board's Waorkshop on Trends in Chemical Production
(SAB-26/WP.2, dated 19 October 2017).  wuw.opoww cadmn/OPCW/S AB/endsab-26-
wpl2 ¢ _pdf.
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6.11  Inthe subsequent discussion, the following polnts were raised:

(a) Risk assessments are important. but can be difficult tv undertake. [t might be
useful for the Secretariat 1o work with Nutional Authorities 1w evaluate
suitable methods.

(b) Some stakeholders are asking why changes to the Article VI regime are being
constdered. Maintaining industry engagement on these issues with States
Parties is important.

(c) In tuking forward SAB recommendations on industry verification, it is usefil
to consider what results ure 1ntended and how they can be evaluated.

(d) Several States Parties would like to see the Secretariat assess the feasibility of
converting a biomediated production facility to one that can produce
chemicals of concern to the Convention. in accordance with recommendation
19 of the TWG on the convergence of chemistry and biology.™ The SAB
expressed its willingness to assist the Secretariat on this task if desired

(e) Concerns about inspections of facilities employing biomediated processes
have been raised due to intellectual property issues.

) For chemical security, the distribution systems for chemical products could be
one of the most vulnerable aspects. and should be considered in security
discussions.

Subitem 6(e): OPCW contingency operations

Mr Nihad Alihodzic (Head of the OPCW Declarations Assessment Teant) provided
the Board with an update on OPCW contingency operations including the ongoing
work in the Syrian Arab w%cz.c.z recent inspections at the Scientific Studies and
Research Centre (SSRC).™ destruction of chemical weapons production facilities. ™

4t

Recommendation 19: “The Technical Secretaniat should review the rechnical feasibilits of consenting a
bio-based chemical processing fuciliy w0 produce chemicals of concern 10 the Chemicd Weapoas
Convention™,

For a recent update, see: Progress in the Elimination of the Syrian Chemical Weapans Programme
(EC-83/DG.1. dated 23 March 2018) Additional information related to the work of OPCW in the
Syrian Arab Republic can be found at: ww v cpow org/special-sections ~sriu

(a} Status of Implementation of Exccutive Council Decision EC-8¥DEC.S idated 11 Novemsber 2016
(EC-84/DG.25, dated 6 March 20171, www opow org/fileadin L OPCWIECiNYenreasd g S e it
(b) First Inspections at the Barcah and Jamrayah Syrian Scientitic Swudies und Research Cenire
Facilities in Syrian  Arab Republic in  Accordance with Decision EC-83'DEC.3 1 dated
11 November 2016): (EC-85/DG 16. dated 2 June 20171 (o) Staws of Implemenianon of Executi e
Council Decision EC-83/DEC.5 rdated 11 November 2016) (EC-87/DG dated 23 Febouary 2014,
und (d) Report by the Dircetor-General: Staius of Implementation of Executive Council Decisior
EC-8%/DECS5.  dated [ November 2016, and  Addendum  (EC-87'DG.A%Ad L. dated
28 February 2018).

Request by the Syrian Arub Republic for Assistance with the Destruction of its Cheniical W eupuny
Production Facilities ($/1541/2017, dated 9 October 2017). wwiy opow cadmun OPCW S

Series/ 20 T AN 183 1-2017 ¢ pdt.
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- . 42 -
the outcome of a recent technical assessment visit,” updates on the work ot the

. 43 . e 8]
Dectarutions Assessment Team (DAT)™ and Fact-Finding Mission (FFM ), as well
as general updates on the Seeretariat’s contingency aperations.
L the subsequent discussion, the following points were raised:
[T} Contingeney operations continue to present new challenges and experiences.

The SAB stands ready to provide scientific advice to support the Secretariat as
necessary. The work of the TWG on investigative science and technology is
particularly relevant.

The SAB noted that samples collected and analysed during contingency
vperations are important beyond the operation itselt. The data generated helps
W build ditasets for method validation and retrospective analysis

Subitem 6i1): Challenges of old chemical weapons and verification

N Sven Devioe (OPCW Chemical Demilitarisation Branch) briefed the SAB on the
reeent work of Secretariat on the disposal of old chemical weapons (OCW).
Mr Devroe noted that since the entry into force of the Convention, 17 States Parties
e declared OCW, wih 11 declaring small numbers of individual munitions.

The OCW ttems discovered are often fused, dumaged and corroded, posing an
explosive and chenncal nisk. For highly degraded munition casings, identification of
the OCW and 1ts possible chemical il s difficult. For this reason the Secretariat is
often requested o provide technical assistance o help identify suspected iteins prior
o declaration. Assistance in identifying and disposing of a small number of iteins of
recovered OCW, abundoned chemical weapons (ACW) or seu-dumped chemical
weapons s eapected 10 be an ongoing need for the Secretariut, with the potential for
tems tound from clandestine activity adding to the workload, if chemical thicats
contuiue o arkse from non-State actors.

Althvagh mobile destruction technologics are available for the destruction of only a
ndful of iems, their costs may be prohibitive for 4 State Party. Complicating this
sittation s the fact that certain fused and armed OCW items are dangerous to
transport and must be destroyed onssite. To illustrate the challenges involved,

the Spectal Mission Conducted i Response o the Reguests and Information Recenved trom
Arab Repy Notes Verb cd 6. 16, and 20 Nuvember 2017,

niformanon see ) Report on the wack of the Declarition Assessment Yeam.
G5 dated 4 July 2017 ¢y Outcome of Further Consultations with the Svrian Aiab Republic
s Chenpeul Weapons Declaration. EC-8/DG.AG dated 4 October 2017; and ()
on e Outcowe of Consultations with the Syrian Arab Republic Regardin
Wespons Decluation ¢(EC-82/DG 1 8, dated o Juty 2010), [LpTRTen
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Mr Devroe discussed the OCW that were recently destroyed o Panama.™ The
Secretariat had 1o evaluate the suitability of ditferent destrucuon options and ensure
they were consistent with the obligations of the Convention (e g, no environmental

40 . . .
harm).” Explosive venting and hydrolysis were ultimately used
In the subsequent discussion, the following points were raised:

(4) Even with small numbers of OCW, missions to dispose of them in non-routine
environments {(such as a jungle in Panama) can be resource intensive. For the
Panania case, a team of 150 specialists was required.

(h) The Panuma case demonstrates that OCW and ACW waork can take place m
environments and regions usually not associated with chemical weapons.
serves as a reninder that tlexibility is required for the OPCW o pertorn:
non-routiiie work.

() The SAB recognises that the study—and disposal, when required— of OCW.
ACW. and sea-dumped chemical weapons has produced the knowledze and
methadologies needed w face the challenges of handling small numbers of
items for disposal ut the site of yecovery. Scientific developments in this drea
should be monttored und inspector tuining might help facilitate engagement
with experts.

Subitem 6(g): Rapid Response and Assistance Mission (RRANM)

My Mchran Rouzbuhani (Head of the OPCW lnspectorate Capacity-Buailding and
Contingency-Planning Cell) briefed the SAB on the OPCW Rupid Respoase and
Assistance Mission H_Ax}?:‘: After reviewing its mundate and scope, the outcomes
and lessons learaed from table top and field exercises. including recent RRAN
exercises in Romania and Serbia, were presented. Mr Rouzbahani concluded with o
discussion of pertinent technical. logistical and procedural challenges, and how they
were being addressed.

The RRAM 1s not a verificaton mission and thus 1s not constrained by the hst of
approved equipment. White this provides an oppontunity to enhance field capabilities.
the equipment would ideally also not be subject 10 dangerous goods transpuoit
restrictions and would be easily portable so that it can be carned on commercial
thights. Such equipment includes handheld detectors, point-of-care test strnps and
devices, smull unmanned  werial vehicles. and  decontamination  equipment
Computational tools suchi as dispersion modelling are also helpful o these mission.

46
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and Mr Rouzbahani updated the SAB on the capabilities the Secretariat is developing
using these tools.

In the subsequent discussion, the following poinis were raised:

(a) The SAB could usefully provide advice on available tools and training that
meet the transport and fieldable requirements of the RRAM. This could
include innovative technologies recognised through the science review.

(b) The RRAM was established to assist States Parties, upon their request, in case
of a chemicul attack by terrorists. It can be viewed as a service provided by the
OPCW with a legal basis in Article X of the Convention. States Parties can
request this service, which could be to provide advice, and/or assist with the
collection and analysis of samples (at the OPCW Laboratory or the designated
laboratories) and/or fucilitate capacity development with other agencies to
provide the requesting State Party with capacities it may not otherwise have
access 10. The RRAM is not a challenge inspection (Cl) or investigation of
alleged use (IAU).

() As initial response is critical to incident management, it would be expected
that the requesting State Party would have available initial information that
could help guide the RRAM in preparing for deployment and for the kind of
assistance it provides.

Subitem 6(h): Interagency Cooperation

Mr Ken Acki (OPCW Office of Strategy and Policy) briefed the SAB on the
background of the United Nations Counter-Terrorism Implementation Task Force
(UNCTITF) Working Group on Preventing and Responding to WMD Attacks,™
which is co-chaired by the OPCW und the International Atomic Energy Agency
UAEA). and an update of the Group's project to enhance the coordinated response of
international organisations to attacks by terrorist groups using chemical and/or
biological weapons. The Secretarial’s efforts to better articulate interagency
cooperation in the context of the RRAM were also highlighted. In particular. possible
areas of interagency cooperation were identified by representatives of the World
Health Organization (WHO) and INTERPOL as they observed the RRAM field
exercise held in December 2017 in Romania. Mr Aoki noted that the Working Group
is contemplating a project aimed at the prevention aspect of its remit, addressing the
question: what could international organisations collectively do to help States Parties
prevent the terrorist use of WMD materials?

Mr Aoki raised the question of whether there could be benefit to having interagency
cooperation in the area of evolving science and technology, and what, in practical
terms, this would mean (i.e., research programmes jointly sponsored by agencies,
identification of research areas where many agencies would benefit, and/or greater
interaction between science advisory mechanisms). It may be useful 1o consider areas

A48
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such as research, emergency management, vulnerability, and risk assessment to better
define where interagency cooperation could be useful.

In the subsequent discussion, the following points were ruised:

(a) A useful approach o finding interagency svaergies could involve looking
other agencies with expertise as well as those with gaps. In this way,
arganisations can share expertise and avoid duplicating capabilities.

(b) The SAB hus engaged on an ad hoc basis with other scientific ads isors
mechunisms. These interactions have been very useful and produciive
However. it wus noted that scientific bourds within large organisutions cun
also be isolated and ditticult (o access.

AGENDA ITEM SEVEN ~ Advice on chemicals

Subitem 7ta): Report from the Spiez Laboratory Schedule 1 Users Forum

Dr Christophe Curty briefed the SAB on the recent Schedule | Users Forum hosied by
Switzerland in cooperation with the Secretariat from 22 to 25 January 2013 at the
Spiez FLUCEEJ..;J: This was the second time that this forum had been convened.
The first workshop had taken place in Madrid in January 2014, hosted by the
Government of m_uu:e: The Spiesz workshop brought together practitioners trom
Schedule | facilities and provided them with a unique platform to share their
experiences: 43 participants from 135 States Parties. along with members of the
Secretariat. contributed to the workshop.

Schedule 1 facilities are permitted 1o produce, process. or consume Schedule 1
chemicals for purposes not prohibited by the Convention. These fucilities must
declare all their activities twice annually in accordance with the provisions ot the
Convention. ™ The work undertaken at the Schedule | facilities plays an important
role in preventing the re-emergence of chemical weapons, through contributions to the
development of improved protection, detection, und medical countermeasures uzainst
chemical warfare agents.

The workshop programme covered equipment. installations, materials. and safety and
security and included an informative laboratory tour. Presentations and substantive
discussions were also held on topics that included:

(a) the role, national objectives, and main activities of Schedule | tucilities:

(b) infrastructure of Schedule 1 facilities:

(c) technical and operational measures for safe work;

OPCW news ttem www opow o

N

tule/opov -swhedale |

For further information on Spiez Laboratory see www luner apies ch

OPCW news item wwy eopow arg’ieswsarticle/schedule- [-osers-toruni-held-in-sp
Status of Submission of Annual Declurations regarding Projected Activities and Anticipated Producnon
in 2018 at Schedule 1 Faciluties (S/1543/2017, dated 16 October 2017).
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o seoure and safe storage of Schedule | chemicals;
) disposal of Schedule T chenmicals and national regulations: and

OPCW  oblications,  including  annual - declarations,  inspecuons.  and
nothications.

the subsequent discussion, the following points were raised:

[V Workshops like the Schedute | Users Forum provide a umygue venue 0 share
knowledge and ensure that the required capabilities for working with
Schedule I chemicals under the Conventon are maintained. The SAB
supports the continuation of the workshop serie

) Ditterent Scheduie 1 facilities have  ditferent safety approaches. The
Schedule T Users Forum facilitates the sharig of best safety and security
practices

(o Schedule 1 knowledge-—in particular the synthests and handling of Schedule 1

chennculs—will necd o be mamtaned with adequate capability to support the
QPCW nussion.

Subitem 7(b}: Shutting down a Schedule 1 facility

Dy Asyan Louter (OPCW - ndustry Ventication Branch) and Mr Cheng Tang (SAB
Vice-Churpersony - brieted  the SAB on the  process  developed  tor  the
decomnussioning ot Schedule 1 tucilities. They provided an introduction 1o the
requiremnents for a Schedule | tucility under the Convention and noted the absence of
procedures tor shutung a Schedule | tacihity. Under the Convention, a State Party can
only vperate one single small-scale tacility (SSSF) and/or other fucility tor protective
purposes (OFPP) for working with Schedule | chemicals at any given time.
Theretore, 10s imponant to understand any timelines for closing down an existing
declared Schedule t tacihity and for the comnussioning of a new facility, il applicable.

M Tang explamed that China, based on discussions with the Secretariat, provided an
“advanced nothication” to the Secretantat o inform the latter about shutung down a
declared SSSE as “plunned changes” (in accordance with paragraph 14 of Part V1 of
ithe Vernificanon Annex). The Secretariat confirmed receipt of the notification and
conducted 4 final systematic inspection o the declared SSSF within 180 days of
receipt ol the noufication. In this way, the declared SSSF was closed succesafully
Mr Tang informed the audience that the Secretaniat is considering issutng a note on
suidance tor the verification of cessation of activities at Schedule | fucihties, and for
ventying the commissioning of 2 new Schedule | tuctlity tollowing this type of

54
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Subitem 7(c): Modern concepts and tools for synthetic design

Professor Ahmed Suaced reviewed micthods and approaches that are used 1o de
synthesis routes for chemicals. Svothetic oryanic chemistry is the art of bu
organic compounds from smabler entities, wheie syathesis of 4 complex org
compound requires suitable synthetic analvsis and planatng; this is accomplished

using retrosynthetc L_E_wvw,.r He explamed that for chemical syathesis, there are
ongoing needs ftor new methods to rapidly assemble hughly pure molecules thut
possess an ever-increasing level of structural complexity. To make these nmicthods
scalable beyond the research laboratory. new processes are increasingly required 1o be
environmentally friendlier, more efficient, and produce greater levels of structural
variation in shorter reaction times. These demands are driving the development of
novel technologies that are allowing the synthests of new compoumds at greater rates
than previously thought passible.

Aruficial intelligence (Al aids the development of these methods and has brough
value to synthetic design even when it iy not used to its full extent. Al methods have
been shown to enable chemists 0 overcome problenis where conventional methods

struggle. Professor Saced intoduced approaches that included moleculur modelling
55 s

and  docking, and

quantitative  structure  acuvity  relatonships  (QSAKR)

computational and computer-assisted  organic synthesis (CAOS).

s example
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Professor Saced concluded with a look at recent results comparing the capabilities of

CAOS programmes to retrosynthetic analysis carried out in the absence of
. [}

computational methods.

In the subsequent discussion, the following points were raised:

1a) Concerns have been raised about the use of Al systems to allow the design of
synthesis routes to toxic chemicals from accessible precursors in order to
avoid having to procure highly regulated materials. However, these types of
Al tools are not currently integrated with the capabilities for designing
experimental  procedures, thus requiring chemistry knowledge, skills,
equipment, and materials available o take forward the results of an
Al-planned synthests.

(b) In tuture. it may be possible that Al tools will be capable of providing for both
synthesis route design and experimental procedures. This would be a desirable
output for Al tools that are used to synthesise molecules using fully automated
equipment. Such systems could also be built with security features that do not
allow them to design molecules containing specific structural features
(Schedule I chemicals and their precursors for example).

AGENDA ITEM EIGHT - Developments in science and technology
Subitem 8(a): Monitoring activities of the Technical Secretariat

Dr Jjonathan Forman provided a perspective on science monitoring, its value. and
what it can and camnot achieve for informing how a changing scieatific landscape
impacts the Convention. He discussed how millions of scientific vcc:nm:c:wﬂ and
nEnEvZ are published each year across a highly E:_:&u.ni::ﬁ.e.i scientific
landscape, and provided examples involving Schedule | chemicals, noting that since
the entry into force of the Convention, the number of scientific journal publications
and patents with mention of any Schedule 1 chemical in them has actually increased
yearly in volume, with the majority focussed on toxicology, biochemistry, and

H0)

o1

03

64

() Computer- aided design of anticancer 1 .4- naphithoquinone derivatives, L. H. M. Ali. A, E. M.
Saced: Chem. S lnter. S 2017, 1814). 1-11. DOL: 10.9734/CS1/2017/31344: and (b) Svnthesis of
some 2-aryl- and 2.3-diarylquinolin-4-carboxylic acid derivatives. A. E. M. Saced. S. A. Elhadi:
Synthetic Communicarions. 2010, 41(10). 14351443, DOI: 10.1080/0039791 1.2010.486508.
(a) Chenusts test computer-planned syntheses for the first tine, S. Lemonick: Chemical & En
News. 2018, 96(10). 1-3; and (b} Etficient syntheses of diverse. medicinally relevant targets pl 1
computer and exceuted in the laboratory. T. Klueznik. B. Mikulak-Kiucznik. M. P. McCormuck. H.
Luna. S. Szymkuc. M. Bhowmick. K. Molga. Y. Zhou, L. Rickershauser, E. P. Gajewska. A.
Toutchkine. P. Dittwald, M. P. Startek, G. J. Kirkovits, R. Roszak. A Adamski. B. Sieredzinska, M.
Mrksich, S. L. J. Trice. B. A. Grzybowski,  Chem: 2018, 4(3), 522-532. DOIL:
10.1016/j.chempr.2018.02.002.

The STM Report An overview of scientific and scholarly jourmal publishing. M. Ware, M. Mabe:
International  Association of Scientific, Technical and Medical Publishers: The Hague, 2015,
htips:/iw ww stm-assoc.org/ 2015 02 20 STM Report 2015 .pdi.

World Intellectual Property Indicators - 2016; Economics & Statistics Series. WIPO; 2016; ISBN:
H78-92-805-2805-3. hup://www wipo.intedocs/pubdocs/cywipo_pub 941 2016 pdr.

UGS

Visualization of disciplinary profiles: enhuanced science overlay maps. S. Curley. A. L. Porter, . Ratols.
L. Leydesdortt: J. Data Info. Science. 2017, 2(3). 68-111. DOI: LO.1515/jd1s-2017-0015.
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pharmacology. Dr Forman then presented a number of findings from the Secretariat’s
watching brief on scientific developments relevant to the report of the SAB (o the
Fourth Review Conference. This overview included metal organic frameworks for
chemical warfare agent destruction,” micrabes that metabolise chemical agent
hydrolysis Edacn?w@ patents on synthetic biology for fine chemical production”
(naung that the increasing number of patents does not necessarily reflect the actual
processes used in manufacturing across the fine chemical sector).® recent reports of
chemical weapon agent synthesis route attribution,” the use of data analysis (o
recogise unusual biochemical nzmsmays low cost point-of-care devices for pathogen
detection, ' omics tools and methodologies for toxicology %m:nm:c:y: mechanisms

Metal-organic frameworks for the removal of Waic industrial chemicals and cheimical warfare agents.
N.S. Bobbitt. M. L. Mendonca, A J. Howarth, T. Istamoglu, J. T. Hupp. O K. Farha. R. Q. Snurr:
Chent. Soc. Rev i 2017.46(11). 3357-3385. DOL: 10.1039:C7CSO0108H

(a) Full-scate demonstration of biological processing of mustard hyvdrolysate surrogate in ICBs at the
Pueblo chemical agent-destruction pilot plant. P. J. Usinowicse, §. Eardev, Y Nurdogan. C. Oclassen:
Proceedings of the Water Environment Federation. 2017. WEFTEC 2017 (Session 601-620.
5203-5213. DOL: 10.2175/193864717822156965: (b) microb responses to mustard gas dumped in
the Baltic Sca: N Medvedesa. Y. Polyak. H. Kunkaanpia. T. Zavtseva: Manne Environmental
Research. 2009, 68(2).71-81. DOI: 10.1016/§ maren: res.21009.04.007; and (c) Engineering bacteria to
catabolize the carbonaceous companent of sarin: teaching E. coli to eat isopropanol. M. E. Brown, A
Mukhopadhyay. J. D, Keasling. ACS Syvarheric Biology: 2016, 512, 1485-1496. DOL:
10102 17aessynbia 6b00 1 15

Mapping the patent landscape of syathetic biology for fine chemical production pathways
P. Carbonell. A Gok. P. Shapira, 1. Faulon: Microbial Biotechnology, 2016, 913). 687-6Y5. DO
10.11111751-7915.12401.

See paragraphs 9.2 and 9.3 of SAB-26/WP.2 (duted 19 October 2017). cited in footrote 7(43 of this
report.

(a) Part 1: Tracing Russian VX to ity synthetic routes by multivariate statistios of chemical atrbution
signatures, K. H. Holmgren. C. A. Valdez. R. Magnusson. A. K. Vu, S. Lindberg. AL ML Williams.
A Alcaraz, C. Astot. S. Hok. R. Norlin: Talanta: 2018.DOL: 10 1016/ talanta. 2018.02.104: (b} Part 2
Forensic attribution profiling of Russian VX in food using liquid chromatography -Mass Spectrometry .
D. Jansson, 5. W. Lindsurom. R. Norlin, S. Hok. C. A. Valdez. A. M. Williams, A. Alcuraz. C S3OL
C. Astot: Taulanta: 2018. DOL: 10.1016/) talanta. 2018.02.103; (¢} Part 3: Solid phise extruction of
Russian Vix and its chemical atribution signutures in food matrices and their detection by GC-MS and
LC-MS. A. M. Williams, A. K. Vu. B. P. Mayer. S. Hok. C. A. Valdez, A Alcaraz: Talana. 2015
DOI 10.1016/) talunta. 2018.03.044: (d) Synthesis route attribution of sulfur mustard by multivariate
data analysis of chemical signatures, K. H. Holmgren, S. Hok. R. Magnusson, A. Larsson. C. Astor,
C. Koester. D. Mew. A. K. Vu. A. Alcaraz, A. M. Williams, R. Norlin. D. Wiktelhus: Talarnia 2018
DOL 10.1016/) talanta.2018.02.100; and (¢) On the use of spectra from portable raman and ATR-IR
instruments in synthesis route attribution of a chemical warfare agent by multivariate modelling.
D. Wiktelius. L. Ahlinder. A. Larsson. K. H. Holmgren, R. Norlin. P. O. Andersson: Talanta. 2018.
DOL: 10.1016/) talanta.2018.02.108.

See also SAB-26/WP.1 (dated 21 July 2017), cited in footnote 7(3) of this report.

Infectious pathogens meet point-of-care diagnostics. M. Zarei: Biosensors and Bioclectronics: 2018,
106.193-203 DOL: 10.1016/j.bios. 2018 02.007 .

(a) Systems toxicology: real world applications and opportunities. T. Harung, R. E. FitzGerald, P.
Jennings. G. R. Mirams. M. C. Peitsch, A. Rostami-Hodjegan, 1. Shah. M. F. Wilks. S. J. Sturla; Chem
Res. Toxicol.; 2017, 30(4), 870-882. DOI: 10.102 |/acs.chemrestox.7b)003: (h) Integrating ion
mobility spectrometry into mass spectrometry-based exposome measurements: what can it add and
how far can it go? T. O. Metz. E. S. Baker, E. L. Schymanski. R. S. Renslow. D. G. Thomas. T J.
Causon. 1. K. Webb, S. Hann, R. D. Smith. J. G. Teeguarden: Bicanalysis: 2017, 9(1). 81-98. DOI-
10.4155/bi0-2016-0244; and (¢) Bioregulatory systems medicine: an innovative approach o integrating
the science of molecular networks, inflammation. and systems biology with the patient’s autoregulatory
capacity? A. W. Goldman. Y. Burmaister. K. Cesnulevicius, M. Herbert, M. Kane. D. Lescheid. T
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of ung dwnage from chilorine exposure,  preliminary work on understanding
e . - 74
omic differences that might impact nerve agent effects,”” and examples of the use
5 .
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so discussed the uncertaities of science monitoring, including n%:ﬁcid::v\ “ and

- indeterminate number of chemical structures  that might have  drug-like
71
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11 Forman discussed the value of wols and technologies that can collect und analyse
datat in real tune, which may be able to recognise a sudden or unexpected chemical
cvent. This could be remote sensing technologies for sensing observable features in

ceetation. Referring to the SAB's workshop on emerging technologies, Dr Formun
emphasised @ need o test innovative echnuologies i field conditions under which

wy nught tind use. He discussed how scientific monitoring can provide great
isights into new developments and trends, but understanding the impacts thereof
equires active engagement with both scientific communities and the stakeholders
who might be end-users of the new developments. Additionally, he noted that
predicting long-term impact witl always involve uncertainty.

Subitem 8th): A transatlantic perspective on 20 cmerging issues in biological
cogineering

Dr Bonnie C. Winte and Dr Christian K. Boehm (guest speakers from the Centre for
the Study of Existenual Risk, University of Cambndge, United Kingdom of Grea
Botam and Northern hreland) presented the results of a horizon scanning project they
had recently completed. Horizon scanning is a systematic way to efhciently examine
w hiat can be an overwhelming volume of information, looking for signals thut give an
carly indication of poorly recognised threats und opportunities. Drawing on large
oups of people from ditterent disciplines to scan, verity, and analyse intormation
broadens the scope of issues typically considered by policy- and decision-mahers.
Ther presentation began with un ::Ba:r:o: .c horizon scanning approaches, with a
focus on ierative Delphi-styvle _:r:_cao_o:« They conctuded with a discussion of
e main lindings of a scan that used the method to explore emerging issues for global

B Berman: Fronr Phyvsiol 20156,

228 C» 103 189/tphys 201500223

Mechunims and moditication of chlorme-tnduced lung
b Doran, M. Leusuk, Go Lo Squadrito. BN Postethv LS Ma
Ti40 278-2830 DO LT pat 20100 1-0095M.

A B
Thorae, Soc 2010,

L An

rode ol gene

background in susceptibiliy o chemical warfare nerve agents across vadent and
e models LM Mason, Ho S McCarren. C. L. Cadieux. DML Cerasoli 10 H
Tovicology: 2018, 393.51-61. DO 101016/ 10x.2017.11.003

nerve dgent PosomIngs using social
C2007,1063). 225230, DOE T T s 12435

L2016, S350 4524540 DOl
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{038/53345 20

the hd ou reproducibility: Mo Baker, Narar

druy

aber's guide o the valany. A MNuollard: Newee: 2017349, 34517 DOL 10 1038/5494-45

NMethods or colluboratively aidenutying carch priorities and cierging issues in svicnce and policy
wmd, B Flens M OB Muscia, ) Prenyv. Mo AL Rudds Methods in Ecol. and £vot.:
248-247. DOL 10T ) 20 - 210X 2010000830
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society accompanying advances m biological engineering [he nindings idenutied
trends  that included a shift of biology towards an information science, the
democratisation of technology, and the infrastructure of the future broeconoms.

In the subsequent discussion, the ollowing points were raised

(a) Cyber security and cyber espionage are set to pose s enificant challe
hiotagy as this scientitic disciphne shilts towards un informaton scicnce
involving more computational equipment. as such equipment fe.g. a DXNA
synthesiser) could potentially be hacked in the tuture.

(b) The study included participants tocated primanily in Noith Americd and
Western Europe. and it was acknowledged that 1t ?:F%.::/ represented o
different regional makeup. the outcoimes would vary.

() While the study focussed on bintechnology . a nuniber of overlapping issties a

the chemical sciences were noted. [n particular, the potential for brotechnolog
to enable decentralised chemical producton.

v

AGENDA ITEM NINE - Scientific and technological elements of yverification
technologies, emerging technologies, and new equiptient

Subitem 9(a): Dissemination of toxic chemicals — Can biosensors serve as
detectors?

Dr Franz Worek (guest speaker, Deputy Director of the Bundeswelr Insutute ol
Pharmacology and Toxicology. Munich. Germany) presented findings from research
on the use of sentinel species for the detection of chemiical warture agents. He noted
that recent use of chemical warfare agents combined with increased interest by

B . N
terrorist groups in toxic chemicals

presents a continuing threat (o our societies and
that early warning and detection is a key component for eflective Countermensures
against such deadly chemiculs. Presently available detection svatems have « number
of major drawbacks, including a lack of automated, renote warping. detection of
primacily low-volatility chemicals, and a lmted specuum. In addion.

availability of detectors may be limited and insufficient. An alternative approach

A perspective on 20 emerying ssucs in b
Boehe, € Rhodes. ). C. Malloy, Podhiter. Lo Ad R
Dando. R Doubleday. E. Dreater. B Fuwands T,
Kubl. T Kuiken. B. R Lichiman, €A Ma
Pere P Shap b Tuit, B Takano, W _
107554 elare 30247
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For comparison to the 2017 study. o Delphi study on svathene bology was ¢
Explonny the Future of Synthetiv Biotogs in fudia and ils prob l¢ pathways tiemu :
1) Singh. P. K. Dhar: Cure, Synrhedic Sy Biol 22015, 1o 100 DOL 10 41722332-0737 linw)

\,
Toxicology of organophosphorus compounds in view of un
Wille. M. Koller, H. Thiermunn, Arch vicol 2016, 90U,
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could be the use of biosensors, in the form of centain animal species,”” as sentinels for
providing early warning of the presence of toxic chemicals.

Important requirements for the successtul application of biosensors are:

(a) coverage of a broad spectrum of toxic chemicals (e.g. to recognise a
meaningtul change);

(b) a rapid and specitic physiological, behavioural, or (bio)chemical response;
(c) sensitivity, at least that of humans; and
(d) low cost. easy to handle, and readily available.

fn the past. different animal species have been used etfectively as sentinels of
environmental toxicants. A well-known approach is the use of canary birds in coal
mines, which can be considered an example for translation to situations where
available detectors do not work sufficiently. This species proved to be sensitive to
nerve agents, but the use as biosensors is hampered by two facts: canary birds are
popular pets and included in animal legislation. Insects could serve as an alternative:
cockroaches were tested as a potential biosensor.* [t turned out that cockroaches were
sensitive Lo nerve agents, blood agents, and blistering agents, and showed clearly
visible reactions. They could potentially be used in field camps or residential areas.
However, cockroaches will not provide information on the class of chemical agents
used and thus can only be classified as a warning system.

Another approach was developed to disclose contamination of skin by
organophosphorus compounds and carbamates by a colorimetric assay based on
reaction with human acetylcholinesterase.™ A rapid, generic, and ready-to-use skin
disclosure kit proved to be extremely sensitive, detecting nerve agent concentrations
several orders of magnitude below the incapacitating dose.

Similar to chemical detectors, biosensors must be available at the site of a toxic
chemical attack. In the event of unavailable detection capabilities, dissemination of
chemical warfare agents affects “natural” biosensors, including wild, farm, or
domestic animals. In this regard, biosensors can be valuable tools for detection and
may serve as a trigger-to-react in the event of the dissemination of toxic chemicals.

Animals as sentinels of human health hazards of environmental chemicals. W. H. van der Schalie, H.S.
Gardner Jr.. ). A Buntle, C.T. Dc Rosa. R. A. Finch, J. §. Reif, R. H. Reuter. L. C. Backer. J. Burger,
L. C. Folmar, W. S_ Stokes; Environ. Health Perspect.: 1999.107(4). 309-315.

(a) Immediate responses of the cockroach Blaprica dubia after the exposure to sulfur mustard, T. Popp,
R.Liling. I. Boekhott, T. Seeger, F. Branoner, T. Gudermann, H. Thiermann, F. Worek. D. Steinritz.
Arch. Toxicol: 2018, 92(1). 337-346. DOL: 10.1007/500204-017-2064-0. (b)y Bluptica dubia as
senunels for exposure to chemical wartare agents ~ a pilot study. F. Worek, T. Seeger. K. Neumaier. T.
Wille, H. Thiermann.Toxicol. Letr.; 2016, 262, 12-16. DOL: 10.1016/).10xlet.2016.09.006.
Development of a sensitive. generic and edsy ta use organophosphate skin disclosure kit. F. Worek. A.
Wosar, M. Buaumann, H. Thiermwnn, T. Wille; Toxicol. Lew.: 2017, 280. 190-194. DOI:
10.1016/).toxict.2017.08.021.
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In the subsequent discussion, the following points were raised:

(a) Systems that give simple read-outs. can be deploved in rescurce-limited
settings, and that do not require operation by tained experts are highly
valuable. These tools do not replace the need for more robust off-site analy siy
for confirmution of the identity of the toxic chemical, but they do serve as u
valuable warning system und can aid decision muking in the field.

(b) Non-flying insect biosensors may be well suited for recognmising the possible
presence of involatile and persistent agents that can be ditficult to detect with
some handheld detectors.

(c) Insect-based biosensors may be useful in safety monitoring, where slow and
prolonged exposure to atoxic material may be occurring.

Subitem 9(b): “If Plants Could Talk™: an artificial intelligence application

Mr Mukremin Bulei (OPCW Inspectorate Satety and Analytical Chemisuy Cell)
briefed the SAB on potentiual Al applications for chemical warfure agent identificution
based on image recognition and categorisation. He described how machine learning
might be applied to imuage-based classification of the effects of chemicul w.arfare
agents on (amn,:m:o:.w,,_,m 7 Mr Balci presented results from the imuage-based
classification of leaf diseases™ us proof-of-concept and described how such u project
might be taken forward. A dan set of images of plants that have been exposed to
specific chemical warfare agents is needed to develop a useful Al tool.

87

BN

Exumples of chlorine gas exposure (0 vegetation: (a) Development of a vegetation-damage indicator as
& means of post-accident investgation for chlorine releases. R. F. Gritfiths. L. E. Smiths: /. Hazardows
Maierials: 1990. 2312). 137-165. DOL 10.1016/0304-3894(90)55025-X. (b} Injury by sultur dioxide.
hydrogen fluoride. and chlorine as observed and reflected on vegetation in the field. 1. ). Hindawi: J. of
the Air Pollution: Control Assn.: 1968, 1813), 307-312. DOL: 10. [080/00022470.1968. 10469130,
Examples of VX exposure to vegetwion: Visual characterization of VX droplets on plant foliuge.
M. Simini. R. T. Checkai. M. V. Hulev. Edgewood Chemical Bivlugical Centre: U.S. Anmy Rescurch.
Developmeat and Engineering Command: 2016, ECBC-TR-1393, hrtpsiwww d ul/dic/t fulhe st
10271012054l (b) Persistence and effective half-life of chemical warfare agent VX on grass foliage.
R. T. Checkai, M. V. Haley. M. Simini. R. J. Lawreace, R. G. Kuperman, W. T. Muse. R. A Evans.
M.W. Busch. Edgewaod Chenmical Biological Cenre; U.S Army Research. Development and
Engineering Commund; 2017. ECBC-TR-1469. hup s ww diic. mil dic/u/lullie swu, 038532 )
(¢) Criticad parameters for predictive modeling of chemical agent persistence on the battletield: the
ettective half-hfe of VX on plant folisge. R. T. Checkai, M. V. Halev. M. Simini. R G Kuperniun
Edgewood Chemical Biological Centre: U.S Army Rescarch. Development and Engineenng
Command, https: /s ww ccbe.army bout/posters’ 2018 C19 pdy (poster).

An example of mustard agent simulant exposure o vegetation: Quenching Action of Monotunctional
Sulfur Mustard on Chlorophyll Fluorescence: Towards an Ultrasensitive Biosensor. S. Kaur, M Singh.
S. 1S Flora: Appl. Biochem. Biotechal 2 2013, 171, 14051415, DOL 10.1007/512010-013-0429-2
The swdy was conducted wing images of plant leaves obtained from Plant Villave.
sfiplantvilluge.org/. The use of this data set to use mmage recognition o diagnose plant diseases has
been previously reported: Using deep learning for image-based plant disease detection. S. P. Mobanty.
D.P. Hughes. M. Saluthé: Front. Planr Sei 2016, 7. 1419. DOI: 10.3389/1pl5.2016.01419
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1y the subsequent discussion, the tollowing points were raised:

Laboratories that have data thigh quality and well documented images) of
chemical wartare agent effects on plant leaves could consider collaborating on
the development of an image database. Several SAB members expre sed
tierest.

thy The availability of data from agricultural chemical tests for regulatory
comphance could be useful in generating the required dataset. This kind might
include data gathered from the use of organophosphorus and organochlorine
pesticides on plants.

Subitem 9(¢): Update from the OPCW Laboratory

Mr Stuart Thomson (OPCW Laboratory ) updated the SAB on the biotoxin exercise
that he had desenibed o the Board at its Twenty-Sixth Session.”” The laboratorics
were given details of a fictional scenario in which aqueous and white powder samples
that had tested positive for ricin were provided. The laboratories were told that
Ricinus commos and Abruy precatoriug seeds and several deceased small animals
were also discovered at the site where the samples where obtained. The laboratories
were only required o detect and report on ricin. A twotal of 21 laboratories
pariicipated. Reports have been received and are under evaluation. Mr Thomson
discussed the pretiminary results, noting that some laboratories did not meet the
requirenients for umunbipuous detection, and specifying the various methods each
luboratory had used. These included enzyme linked immunosorbent assay (ELISA),
lateral Now assay, SDS-Page. LC-MS/MS.™ and LC-MS/HRMS ™!

1 the subsequent discussion, the following points were raised:

Future exercises on toxins could usetully include toxins beyond the two listed
in Schedube | (ricin und saxitoxin). lterest from participating laboratories is
mixed. as some prefer to stay within the Schedules of the Convention for
Falning exercises.

ity These exercises have been helpful in evaluating potential laboratories tha
could be culled upon if there were a need o have an independent laborato

analysis ol a sample containing a toani.

Subitem 9(d): Host-based carly warning of biological agent exposure

Dr Albert Swiston (guest speaker, Massachusetts Institute of Technology, Lincoln
Laboratory, United States of America) presented his work on finding methods for the
y warning of biological agent exposure. Early pathogen exposure detection allows
better patient care and faster implementation of public health measures (patient
solaton and contact tracing, for example). Existing exposure detection most
Lequently relies on overt clinical symptoms. namely fever, during the infectious
prodramal period. Dr Swiston has been working toward the development of a robust
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incubation period using subtle, sub-clinical physiclogieal markers.”™ For most of the
subjects in Dr Swiston’s studics. detection iy achieved well before the ouset ot fever
Studies of cross-validation across exposure (Variots VICUses. expasure routes. aiiial
species, and target dose) indicated a 31-hour mean early detection (a0 093 wea under
the receiver-operating characteristic cunve (AUCROC)). Evaluauons of the algonthm
against entirely independent datasets for Lussa. Nipah. and Y. pestis exposures unused
in alporithm training and development vielded a mean S1-hour carly warmning time tat
AUCROC = 095). Dr Swiston highlighted the most infornative physiological
indicators for early detection and options for extending this capabiliy 1o nuited
datasets such as those available from wearable, non-invasive, ECG-bused sensars

In the subsequent discussion, the following points were rabsed:

(a) As specitic diagnostic tests may not always be available tor unexpected i
emerging diseases and pathogens. generic indicators of a meaningtal and

negative change in health status can have sigmficant vatue in identitving a
need tor treatment and/or quarantine.
(b) To help in the removal of confounding effects. data fora given individual can

be measured during sieeping hours. This 15 when the activity and stres levels
observed over the course of a day for a given individual would notintertere
with recognising infection-relevant signal changes. Data collected over a set
time period while steeping on a daily busis should be sulticient for early
WAMIHY PUrposes.

(<) Practical ways to hundle Jurge amounts of duta are absd umportant inpedts of
collecting physiological indicators. Dr Swiston noted that for each 30-munute
window of data collection, it was possible to tuke a random a nunute inter Jl
for the value to use for analysis (where n might be in the tange ot 1-5)

() There can be huge varability in the mechansms of viral and bacteria
infection. However, 1n the initial phases. body responses to anfection by
viruses or bacteria appedr W have similunties, which is consntent with the
production in the body of a simifar set of inflummatory markers (Cytokines.
chemokines, and prostaglundins). As mfection progresses, the marker changes
would become more specitic, and a generic indicator might be e
discriminatory between a viral or bactenual infection.

un

¥ pathogen exposure Juting
.S Davise T Pael M
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(e) The SAB had previously recognised potential for the use of wearable
non-invasive monitoring tools to recognise signs and symptoms of chemical

94 - B . L o
exposure.”” Dr Swiston’s presentation has served to reinforce this view.

AGENDA ITEM TEN - Chemical forensics and iny estigative technologies

Subitem 10(a): First meeting and report of the temporary working group on
investigative science and technology

Dr Veronica Borrett (Chairperson of the SAB's TWG on investigative science and
technology) briefed the SAB on the first meeting of the TWG, which was held at the
OPCW from 12 1o 14 February 2018.°% The objective of the TWG is to “review the
science and technology relevant to mvestigations such as those mandated under
Articles IX and X of the Chemical Weapons Convention™. This would include science
and technology for the validation and prov enancing (i.e. determining the chronology
ot ownership, custody. or location) of evidence, and the integration of muliiple and
diverse inputs 10 reconsiruct a past event. o

The tirst meeting provided an opportunity to engage with the Secretariat, particularly
with individuals experienced in contingency operations, in order to highlight the
operational capabilities, requirements and challenges for inspectors, as well as the
OPCW  Laboratory and designated laboratories. Forensic experts shared their
experience in investigative and laboratory practices suitable for jurisdictional legal
environments, with the aim of highlighting forensic capabilities and potential
resources that are important for the review of relevant methods and capabilities.

Six sub-groups were formed, each with a lead point of contact. These were:
(1) Forensic Methods and Capabilities, (2) Data Collection and Management,
(3) Sampling, Detection and Analysis. (4) Integrity of Scene and Evidence Collection,
(5) Provenance. and (6) Additional Considerations, which will focus on any additional
advice on Secretariat proposals for methodologies, procedures. technologies, and
equipment for investigative purposes. In break-out sessions these sub-groups
identified areas of focus and priority. The sub-groups will work on these proposals
intersessionaily and report back to the TWG to further shape the way forward. The
second meeting of the TWG will be held from 14 — 16 November 2018,

In the discussion that followed, it was noted that forensic toxicology is an area in
which training and access to information could be of benefit 10 States Parties. The
findings of the TWG, particulurly where connections can be made to experts in this
field, is valuable.

94
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Sce paragraphs 9.4 - 9.6 and 10.2 - 10.5 of SAB-26/WP. 1 (dated 21 July 2017, cited in footnote 7(3)
of this report.

Summiry of the First Meeting of the Scieatific Advisory Board's Temporary Working Group on
Investigative Science and Technology (SAB-27/WP.1, datcd 26 February 2018), MM Opew org’
<Qvﬂ$<m\/E\c:\f.r.wu,mb: I_e_pdf.
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downloaded from the OPCW public website.
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Subitem 10(b): Investigation of a chemical agent incident

Dr Yasuo Seto gave a presentation on investigations into the sarin attacks that
occurred in Japan in the 1990s, including his involvement as an imeshizator. He
began with a historical look at the acts of chemical terrorism that had been cartied out
by the Aum Shinrikyo Cult.” then discussed technical details of the forensic analysis
(including sumpling and analssis) undertaken in response to the Matumoto and
Tokyo subway sann attacks in 1994 and 1995 Dr Seto described forensic work
refated to the sarin attacks. including an investigation of a suspected  sarin
b2

He concluded with an vverview of research and dev elopment

manufacturing facility .
ik}

performed by the National Research Institute of Police Science'™ on analytcal

- . . lal . A no
methods for chemical warfare agents.  on-site countermeusure technologies.” ™ and
ST
decontamination.
In the subsequent discussion, the following points were raised:
(a) This presentation of the first-hand expenience of an investigalion into an act ot

chemical terrorism on a civilian population and its afternath waus highls
informative. The perspectives provided complement the eaperience of the
Secretariat’s contingency operations for non-routine operating environmients.,
which present their own challenges and constraints.

(b) A number of environmentsl signatures in vegetation were noted in the
presentation, mncluding a tree with discoloured leaves resulting from exposure

97

wy
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3171999, ACS Symipasium Series. Vol. 745, ISBN. 9780841236301, cISBN: 9780841217508 DOI:
10102 1/bK-2000-0745.ch)20.

1) The White Paper on Police. 1995: National Police Agency: Govermment of Jupun: Tokvo. Jupun. (b
The White Paper on Police. 1996; National Police Agency. Government of Japan: Tokyo. Japan: and
1¢) Toxicologival anals sis of victim's blood and crime scene evidence samiples in the sarin gas attack
caused by the Aum Shiarikyo Cult, Y. Seto. N. Tsunoda. M. Kataoka. K. Tsuge and T. Nagano
Natural and Selected Synthetic Toxins Biological [mphecanons. 1999, ch. 21, 318-332: eds. A A Tu
and W' Gaffield; American Chemical Society. ISBN: 9780841236301

(a) Sarin gas attacks in Japan and forensic imvestigations - a case report. Y. Scto, Scierce. Technalngs
and Nutional Security: 2002, 74—88: eds. S. K. Majumdar. L. M. Rosenteld. E. W. Muller. M. F
Rieders. S S, Alesander. A. L Panah: Pennsylvania Academy of Science. Easton. PA. ISBN
0945809182 (b) The sarin gas aracks in Japan and the related torensic imestgation. Y. seto: Treun
enforcement and international  cooperation in criminal  marters. 2002, 301-307. ods. R
Yepes-Enriquez. L. Tabassi: T. M. C. Asser Press: The Hague. ISBN: Y78-90-6704-150-8: and 1) The
sarin gas attach in Japan and the related lorensic imvestigation. Y. Seto: Svathesis: 2001, Summer.
14-17.

For furher informauon on the National Research Imsutule for Police  Science. sce
hap /Aws wonpa_co jp/nripsensindes kil

On-site detection of chemical wartare agents. Y. Seto: Handbook of the Taxicology of Che
Warfare Agenns: 2015, ch. 60. 897-914. 2nd ed.. ed. by R. C. Gupta: Elsevier: Amsterdam. ISBN:
978-0-12-374484-5

On-site detection as a countermeasure © chemical w arfare terrorism. Y. Seto: Forensic Sct Revi 204,
26, 23-51.

Research and development of on-site decontamination svstem tor biological and chenucal waiture
agents. Y. Seto: J. Health Sciences: 2011, 574). 311-333. DOI: 10 1248:5hs.37 311
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to hvdrofivoric acid released into the enviromnent during the sarin production
process by Aum Shiarikyo members.

NDA I'TEM ELEVEN - Future work of the Scientific Advisory Board
Subiten 11(a): The road to the Fourth Review Conference

Mi Szymon Bochenski (OPCW Office of Strategy and Paolicy) briefed the SAB on the
work of the Open-Ended Working Group for the Preparation for the Fourth Review
Conterence (OEWG-RC), which had been estublished by the Conference at its
Tuwenty-Second Session. The Conference also  established the Bureau of the
OEWG-RC, which is composed of the Chairperson, HE. Mr 1 Gusu Agung Wesaka
Puja of Indonesia, and tour Vice-Chairpersons representing cach of the regional
S HUE Mes Odette Melono of Cameroon, Atfrican Group; HE. Mr Murcin
C \n;r?r of Polund, Eastern European Group: H.E. Mr Agustin Visquez Gomez of
Salvador, GRULAC,™ and H.E. Mr Kenneth D. Wurd of the United States of
WLEOG. " The Working Group has initiated its preparations and has held
1our mieetings prior o the Twenty-Seventh Session of the SAB.

R

Aniciic

) The first meeting ook place on 25 January 2018, The Director-General
delivered opening remarks, and States Parties presented their expectations for
the preparatory process. The meeting provided an opportunity to discuss
matters of an organisational nature focussing on a programme of work and a
document on related organisational aspects of the Working Group.

i The second meeting, on 6 February 2018, was devoted to the topic of general

obligations of States Parties. in particular the destruction and elinunation of

chenncal weupons and  related  facilities Gncluding old and  abandoned
chemical weapons), as well as acuviues not prohibited by the Convention,
under which the issue of declarations was discussed.

IS On 21 February 2018, the OEWG-RC held s third mecting, which focussed
on industry verification with special emphasis on risk assessment and selection
of facilities 0 be inspected, sampling and analysis, new techoologies 10
augment the OPCW's veritication capabilities, and other chenncal production
tacilities (OCPF), including general provisions and risks.

he Lst meeting of the OEWG-RC before the Twenty-Seventh Session of the
SAB took place on 7 March 2018, It concentrated on Article IX of the
Convention, in particular on consultations, cooperation, and fact-finding,
challenge inspections, as well as and investigations of alleged use and other
vertication-related ssues.

Mo Bochenski informed the SAB that the OEWG-RC will hold a dedicated meeting
on developrents i scienee and technology on 6 June 2018, A representutive of the
SAB is nvited to provide u briening on the main findings and recommendations from

GRULAC Group of Tann Amenca and Canibbean Countnes

WHOG Westarn European amd €
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the SAB’s report on developments 1n seience and technology for the Founh Rovicw
Confercnce.

Mr Bochenski concluded with an update on the Open-Ended Working Group on
Future Priofties (OEWG-FPy, intorming the SAB that on 15 Nosvember 2017, the
Working Group had concluded its series of thematic segments with a4 discussion oo
any other topics, allowing delegations 10 cover ideas and proposuls that had not been
addressed during the previous six sessions. On 6 February 2018, the Co-Chuairpersons
of the OEWG-FP distributed a document through the Secretanat contamng Jdrant
recommendations to the Fourth Review Conference. This document 1x a compilation
of all the proposals raised by delegations and the Sccretarniat during the mectngs ot
the OEWG-FP. The latest meeting of the Working Group. on 5 March 2018, tocussed
both on the substance of the recommendations, as well as on the provess envisaged by
the Co-Chairpersons. The OEWG-FP report will be further reviewed, Oinalised und
submitted as a Founh Review Conference document in hne wih the OEWG-FP
mandate pursuant o Executive Council (hereinafter “the Council™) decision
EC-8Y/DEC2."™ which requested the OEWG 1o supply 4 holistie. coherent.
torward-looking. and action-oriented ducunient consisting of recommendations tor
consideration” by the Fourth Review Conference.

In the subsequent discussion, the SAB Chaiperson accepted the invitaion 1o the
6 June meeting, and the Charperson and Vice-Chairperson also noted their intent to
briet the Fourth Review Conference itsell on the report on developments i saence
and technology.

Subitem  11(b):  Roadmap of the Scientific  Advisory Board™s  work:
Subitem 11¢¢): The Twenty-Eighth Session of the Scientific Advisory Board: and
Subitem 11id): The Scientific Advisory Board’s report to the Fourth Review
Conference

The SAB discussed the status of inputs for and approaches to tinalising the reporten
developimients in science and technology for the Founh Review Confercnve os
desertbed under agenda item 13 below. The report will be submitted
Director-General, whose response will follow in unie Tor the States Parties to review
the SAB's advice shead of a SAB briefing to the OEWG-RC in June 201>,

To encourage discourse on scientific und technological issues 1 preparation 1o i)
and proposals to the Fourth Review Conference by the Sevretariat us well us the States
Parties. the SAB will continue to hold brietfings on ity findings 1rom the scienutic
review process. A preliminury presentation of the findings of the screnufic revivw by
the SAB Chuairperson and Vice-Chairperson was provided inthe "Saence 1or
U::,::.:J side-event o the marginy of the Eightv-seventh Seasion of the
Council.' The SAB Churperson also intends o address the Fourth Review
Conference in November 2018,
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Recognising the magnitude of the undentaking of the scientific review, " the Board

and Secretariat discussed the roadmap for the SAB and its Secretary to progress
toward the Fifth Review Conference. The Board intends to define its way forward
toward the Fifth Review Conference at the Board's Twenty-Eighth Session. in 2019,

The SAB will hold its Twenty-Eighth Session trom 3 to 7 June 2019,
Subitem 11(e): Publications of the work of the Scientific Advisory Board

Dr Christopher Timperley briefed the SAB on the steps taken to publish the Board's
work in peer-reviewed scientific literature.'" Since the SAB was established in 1998,
many of its members had published technical papers in scientific journals in their
natuonal capacity in support of the goals of the Convention. Since the last Review
Conference, the SAB’s reports have contained substantial technical content and many
useful scientific references. However, these reports are available only as OPCW
documents. To reach an audience of scientists worldwide, and to promote science to
uphold the norms of the Convention, the SAB had taken the initiative to publish some
of its documents in peer-reviewed scientific literature, especially those that would
benefit a broader audience of chemistry practitioners. The authors of these papers
would include the full membership of the SAB (at the time advice was provided to the
Director-General), the Science Policy Adviser, interns from the Secretariat, and other
OPCW staff who had provided significant technical input. The first of these papers,
which provides advice on chemical weapons sample stability and storage 1o increase
investigative capabilities worldwide, has been accepted for publication in a chemical
forensic-themed issue of the journal Tulania. The SAB’s advice on rot control agents is
currently being prepared for publication, in addition to other scientific publications
authored by the SAB.

AGENDA ITEM TWELVE ~ Drafting of the report of the Twenty-Seventh
Session of the Scientific Advisory Board

The SAB members reviewed and discussed the draft produced by the drafting
commitiee.

182

104

\_w.ﬂ;?,:ugul.l,fr._(.:r,r.\xr;,F,:\_,:.Ixn.plf.yxr,fﬁ pdfs (¢} interactive poster un convergence,
www.opew.ory/Hleadmin/OPCW/Scicnee Tec nelogs/Diplomats Programme! | 3Murch201%_-
Science Review for RC4 - Convergence pdf, (d) interactive poster on enhancing technological
capabilities. www opew or/fileadinin/OPCW/Scicnce Technofo mats Progrumime/13March?
018 - Science Review tor RC4 - _new capabiliy.pdf: and (e) interactive poster on  chenical
production. www.opew orgifileadini/ OPCW/Scicnee vehneloes/Diploats_Progr e/ 3N Luch20
18 - Science Review_tur RC4 - chemical prodeution. pdf.

For information on the “Science for Diplomats™ Initiative, see:  wuww.opew.ore/special-

sectiony/seience -technologv/science - for-diplontac/.

Since the Twenty-Seventh Session (and including the first meeting of the TWG on investigative
science and technology). this has consisted of 26 meetings and workshops with a cambined
participation of 717 (inciuding 285 individuals from 5§ States Parties), 31 reports, and 439
presentations and brietings (from 197 individual speakers). The Report to the Fourth Review
Conterence will contain a bibliography of these rcports.

See paragraph 13 of: The Impact of the Developments in Science and Technology in the Context of
the Chemical Weapons Convention, (EC-82/DG.13. dated 7 June 2016): By
OPCW/SAB/ewecB2de13 ¢ pdf and paragraph 18 of: The Impact of the Developments in Science
and Technology in the Context of the Chemical Weapons Convention, (EC-85/DG.8. dated
19 May 2017); waw opew.ory/tileadnu/OPCW/S A B/en/ec83deUR ¢ pdl.
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AGENDA ITEM THIRTEEN - Drafting of the report to the Fourth Review
Conference

The members of the SAB discussed the drafit teat and recomnmendations of the report o
the Fourth Review Conference. with a focus on the executive summany and it
recommendations. The Board submitted the report to the Director-General the week
after the conclusion of its Twenty-Seventh Session.

AG

DA ITEM FOURTEEN - Any other business
Subitem 14(a): Discussion with the Director-General

The Director-General met with the SAB on the afternoon of 21 March 2018. deli ering
remarks to the Board tor the tinal time before his term of oftice ends in July 20181
Discussing the role of science in the implementation of the Convention. the Director-
General reflected on how the OPCW has fostered greater engagement beiween
scientists and policy-makers, sought to institutionalise scientific literacy and ensure that
the impact of science and technology is considered in implementing the Convention. He
thanked the Board for contributing to and supporting these goals. He also noted that
SAB reports are seeing heightened interest amongst States Parties, and any advice 1o the
Fourth Review Conference would be sure to spark discussion. The Director-General
requested the Board 1 continue its productive engagement with States Parties to
communicate findings and further drive discourse.

Recognising that significant challenges remain. for the prevention of the re-emergence
of chemical weapons. the Director-General spoke of the need for sustainable solutions
and innovative approaches. In this regard, he pointed to the current security situation,
and specifically to chemical terrorism as a significant threat that will require a number
of approaches where scientific and technical capabilities can be relevant.

Turning to capacity building—another key aspect of the work of the OPCW-—the
Director-General spoke of the importance of the OPCW Laboratory and the designated
laboratory network. He explained that it is in the interest of the States Parties to have a
fully capable Organisation that provides support. including the scientific and
technological dimensions of responding to threats of chemical terrorism. The upgrade
of the OPCW Laboratory to a Centre for Chemistry and Technology. along with the
expansion of the network of designated laboratories, especially in the African and
GRULAC regions, is a core element for capacity building. The Director-General noted
that regional initiatives to develop laboratories with capabilities for the verification of
the Convention could funther strengthen capacity building through science and
technology.

Addressing the need for scientific integrity in the work of the OPCW. the
Director-General noted that the SAB must also maintain a high level of scientific
credibility and encouraged publication to generate visibility and validation of the
Board’s work within scientitic communities.

The full statement is available at

WM R OpowLory LW OPCW ODG y ume /180326 FR ODG.SPHSAB27 WER
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Encouraging the SAB 1o continue working independently and with an open mind, the
Drrector-General asked the SAB 10 provide its advice tieely to Jum, and 10 not be
restrained from addressing scientific facts of sensitive issues. The Director-General
closed with a series of requests for the SAB:

[y W make the States Parties aware of and encourage them to support the
e
luboratory upgrade project;
ihy tu contribute to the Luboratory project by providing recommendations for

research and associated capabitities that would add value to the Laboratory as
a centre of chemistry and technology amongst the OPCW network of
luboratones. These recommendations would be provided in the coming weeks
to the Secretary o the SAB; and

to be ready to respond to uitersessional requests on topical issues of
signitwcance w the implementation of the Convention.

In the subsequent discussion, the SAB expressed its concerns about the loss of
nstitwtonal knowledge when Secretariat staft members reach the end of their tenure,
eapectally i regard 10 contingency operation experience and support o the SAB
itsetf. The Board supports the Director-General's efforts to institutionalise effective

X .
knowledge management  and stands ready to share its experiences where helpful.

The SAB thanked the Director-General for his nspirational leadership and
ambassadonial role i international diplomacy and international science in the service
of peace. The SAB had been constantly impressed by his careful selection of Board
members. support for the Board, and encouragement. The Board thanked him for the
trust he had placed in it for independent science advice and for making the Board's
reports, and his responses o these reports, available to States Parties. The Board
viewed this teedback cycle as very important for promoting productive discussion
among the States Parties and in some cases, adoption and implementation of the
SAB's recommendations. The Board had increased its profile and visibility,- both
within the OPCW and internationally over the last five years, and this had only been
possible thanks to the Director-General's generous support and strong promotion of
the Board's work. The Bourd wished the Director-General all the best for the neat
stage of his career.
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Subitem 14(b): Visit to the OPCW Laboratory and Equipment Store

On 21 March, the SAB visited the OPCW Luborutory and Equipment Store. where i
received brielings and 4 tour from the staff, The Luboratory oversees trais
equipment certification, maintenance of the OPCW Central Analvtical Database
(OCAD),'" and provides instrument support for on-site sampling and  analy
mspections. It also organises confidence-building exercises tsuch as the brotoxin
exercise described in paragraph 99). facilitates the environmental and bomiedicad
proticiency tests of desiznated luboratories.™ '™ und provides support v OPCW
contingency operations. This high workload should be tahen o account tor
maitaining the necessary high guality laboratory services that the OPCW reguires
There is also a need for addinonal space for expanded acuvities

The SAB supports the project to upgrade the OPCW Luboratory o a Cente for
Chemistry and Technology. This would enable the Laboratory to increase capabilitics
to meet its eapanded mandate. An upgraded tacility would be better able 1o 1acilitate
proticiency testing und confidence-building  eaercises. contingensy  aperitions.
handling und storage of authenic samples. provision of training.

scientific visibihity o the OPCW

dbring hivher

Subitem 14(¢): Election of the Chairperson and Vice-Chairpersons

In u closed session. the membery of the Board elected My Cheng Tang us Chairperson
and Dr Christophe Curty as Vice-Chuirperson tor 2019,

Subitem 14(d): Departing SAB members

The SAB Chairperson bade farewell o Protessor Mohammad Abdollshi. Protessor
David Gonzalez. and Mr Francois Mauritz van Straten, whose temis of ottice on the
SAB will come 10 a close betore the next session of the Board. He thanked wll of them
tor their commitment to the norms of the Conventon. their distinguished service. and
their substantive contnibutions (o the SAB, especially in support of the scientitic
review process
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14.12° The Board bade farewell to Dr Christopher Timperley, its Chairperson since 2015,
who will also end his term of office at the conclusion of 2018. The Board expressed
its appreciation for his scientific integrity, motivation, and encouragement, which
have facilitated a highly dynamic and productive working culture within the SAB.

Subitem 14(¢): Briefing to States Parties

14.13 In the margins of the SAB's Twenty-Seventh Session, the SAB Chairperson and
Vice-Chairperson briefed States Parties on 22 March 2018."'" presenting an overview
of the activities of the SAB 10 representatives of the following States Parties: Algeria,
Australia, Austria, Bangladesh, Belgium, Brazil, Bulgaria, Cameroon, Canada, Chile,
China. Costa Rica, Cyprus, Denmark. Germany, Dominican Republic, India, Iran
(Islamic Republic of), laly, Japan, Latvia, Mexico, Morocco, the Netherlunds,
Norway. Pakistan, Poland, the Republic of Korea, the Russian Federation, Saudi
Arabia. Senegal, Spain, Switzerland, the United Kingdom of Great Britain and
Northern Ireland, the United States of America, and Yemen.

Subitem 14(f): Acknowledgements

1414 The SAB expressed its appreciation to the Director-General, the Deputy
Director-General, Mr Nihad Alihodzic, Mr Ken Aoki, Mr Mukremin Balci,
Dr Christian R. Boehme, Szymon Bochenski, Mr Sven Devroe, Ms Barbara Hedler,
Mr Alejandro Hernandez, Dr Alexander Kelle, Dr Arjan Louter, Mr Mehran
Rouzbahani, Dr Albert Swiston, Mr Swart Thomson, Dr Bonnie Wintle, and Dr Franz
Worek for providing informative presentations and discussions during the Board’s
Twenty-Seventh Session. The SAB acknowledged Mi Joel De Saint Ours,
Ms Nadezda Malyutina, Ms Marlene Payva and Ms Siging Sun of the OPCW Office
of Strategy and Policy for their support of and contributions to the Twenty-Seventh
Session and its preparations, and for sourcing many of the references provided herein.
Additionally, the SAB thanked Dr ChenChen Li, Ms Carina Ramos and Mr Stuart
Thomson of the OPCW Laboratory. as well as the Director of Verification,
Mt Philippe Denier, and Mr Michael Barrett of the OPCW Equipment Store for their
hospitality during the Board’s enjoyable visit to the facility.

15. AGENDA ITEM FIFTEEN - Adoption of reports

The SAB considered and adopted the report of its Twenty-Seventh Session and the
Report to the Fourth Review Conference.

16. AGENDA ITEM SIXTEEN - Closure of the session
The Chuirperson closed the session at 12:20 on 23 March 2018.

Annex: List of Participants in the Twenty-Seveath Session of the Scientific Advisory
Board
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Annex

LIST OF PARTICIPANTS IN THE TWENTY-SEVENTH SESSION OF THE
SCIENTIFIC ADVISORY BOARD'"*

j

Participant Institution
I IDr Pal Aas Norwegian Defence Research Establishment (FFI;. Kjeltler, ,
Norway ”
3 Protessor Mohammad Tehran University of Medical Sciences. the Islamic W
~ |Abdoltahi _____|Republic of Lran
3. Professor Ll Pascual University of Havana. Cuba
Alonso M
. Algerian Public Scientific and Technical Research Centre in
4 | Pr Khaldoun Buchari Snow:v.v,no.ﬁzn::nu_.m.w>vﬁ< Algiers, Algeria ”
5. |DrRenate Becker-Arnold | BASF, Ludwigshaten. Germany _
. 1y BAI Scientific and Honorary Fellow. University of
6. | Dr Veronica Borrett .y ‘ 4
Melboume, Australia
7. | Dr Christophe Curty Spiez Laboratory, Switzerland
Professor Viadimir Instite E..O_‘mE:n mvn._.:_v.:.v at the Or.::..n of )
3. L Phytochemistry, Bulgarian Academy of Sciences, Sofia,
Dimitrov [ =
Bulgaria
. Department of Chemistry, University of the Republic of
9. |Professor David Gonzalez C:wm:ﬁ and Ministry ow macnw:o:.vzzzm,‘Enﬂ. Uruguay
10. |Dr Zrinka Kovarik ,__5:_:6 for Z,aﬁ:o;_ Research and Occupational Heulth,
Zagreb, Croatia o
11. |Dr Robert Mikulak u.s. Omnﬁ::n? of State. Washington, DC, the United
States of America
12 Dr Evandro De Souza Brazilian Ministry of Science, Technology. Innovation and
~" [Nogueira Communications (MCTIC). Brasilia, Brazil
13. | Dr Daan Noort TNO. Rijswijk. the Netherlands
14. Professor .vczsmLEm_ University of Mauritius
Ramasami -
Chairperson Accreditation Committee. National
I5. |Dr Syed K. Raza Accreditation Board for Testing and Calibration
Laboratories (NABL). India N
16 Professor Syeda Sultana Bangladesh University of Engineering and Technology
" |Razia (BUET), Dhaka, Bangladesh
. State Scientific Research Institute of Organic Chemistry
7. |Mr Valentin Rubuylo and Technology, Moscow, Russian Federation ’
18 Professor Ahmed E. M. Sudan University of Science and Technology, Khartoum,
" | Saeed Sudan
19. | Dr Yasuo Seto National Research Institute of Police Science. Tokyo. Japan
20. |Dr Maciej Sliwakowski Institute of Industrial Organic Chemistry. Warsaw, Poland
L Ms Hoe Chee Chua. huving sent her apologies. wus unable to altend the Twents -Seventh Ses
SAB.
iy

Chairperson of the Temporary Working Group on investigative science und technotogy.
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Institution

Mo Chenye Tang

Ottice for the U_,l,.._vcyp_ of Japanese Abandoned Chemical
Weapons, Ministry of National Defence, China

(e Chrstopher
ITunperiey

"N Prancois Maerltiz van
Straten

Defence Science and Technology Laboratory (DSTL).
Porton Down, United Kingdom of Great Britain and
Northern Ireland

Chemical Weapons Working Commuittee, South Africa

' p I

7‘7‘ Furthat Wagar

Pakistan Atoniic Energy Comnission

D Chinsuan R Boehm,
“(ouest speaker)

T ALbert Swiston

uestspeiket)

Centre for the Study of Existential Risk, University of
Cambridge, United Kingdom of Great Brituin and Northern
Ireland : S
Massachusetts Institute of Technology Lincoln Laboratory,
Cambridge, Massachusetes, United States of America

Apuest speaker)

"D Frans Worek
(2uest speaker)

Centre for the Study of Existential Risk, University of
Cambridge, United Kingdom of Great Britain and Northern
lreland

Bundeswehr Institute of Phanmacology
Munich, Germuny

and Toxicology,

I Jonathan Formun

Organisation for the Prolubition of Chemical Weapons. The
Hague. the Netherlands
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