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Laboratory Capabilities and Analysis

A T MSecretariatvill continueto monitor developmentselatingto
unscheduledand novel toxic chemicalsandwill explorewaysin
whichto augmenits technical capabilitiesin thisaread

fié notesthe S A B @isws on the OPCW Central Analytical
Database anc the Secretariatneedsto have analytical data on
relevantunscheduledhemicalsd

(paragraphs 9 and 32 of R¥DG.2)

The OPCW Laboratory (LAB) is monitoring
developments,has noted the SAB's advice on
RCAsandis working with the Validation Groupto

obtain analytical data on relevant unschedulef

chemicals

LAB is establishin@ traininglaboratory

LAB participates in various activities and
programmege.g. EQUATOX).

OCAD continues to be regularly updated, it
currently contains validated data for > 5000
scheduleahemicals

A
’

f..note the importanceof continuingto improve on-site and off-
site analysi®

fé future suchexerciseswill progresstowardsthe more difficult
analysisof longerlived biomarkersof exposure,such as protein
adduct so

fé resourcede madeavailableto enableregular exercisesof the
entire off-site analysis processto be conductedin conjunction
with OPCWfield exercise®

(paragraphs 24, 25, and 30 of B(DG.2)

Effective capability was demonstratedin the
investigatiorof allegedusein 2013

LAB and OPCW Designated Laboratories are
continuallyworking on refining methodologies
LAB is continuingto improve its capabilitiesfor
conductingbiomedicalsamplingandanalysis

fé a review of the proficiency-testing programme be
undertakeno

(paragraph 26 RG/DG.2

Dr. Robin Black, former SAB member,is chairing
a group to review the proficiency testing
programme
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Scheduled Chemicals Span a Broad Range of Propertie:
VX(Oethyl-S{2(diisopropylamino)ethyl] methylphosphonothiolate
O\

Hydrogen Cyanide (HCN)
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The Most Approprlate Analytlcal Method?
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Analysis of Chemicals Relevant

to the Chemical Weapons Convention
Guest Editors Marc-Michael Blum - R. V. S. Murty Mamidanna
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Chemical Analysis in Verification

Hugh Gregg, Ph.D.
Head, OPCW Laboratory
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Chemical Analysis in the Verification of the Chemical Weapons Convention
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Outline

A Basis for Sampling-and‘Analysis

A Sampling & types of samples

A Industry inspections
A Challenge Inspection or Investigation of Alleged Use

A Environmental
A Biomedical

A Analysis
A Onsite
A Primary tool: GAGVIS
A Other tools: FTIR, Raman
A Test kits Saxitoxin Ricin)
A Offsite
A S&A in supportofithe WNwmissiondo: Synianin 2013

WWW.0pCwW.org

Chemical Analysis in the Verification of the Chemical Weapons Convention
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|

VERannex | Text

Part V||,A27 Sampling and analysisshall be undertaken to checkiforithe-abhsence of

Ind.. S2 undeclared scheduled.chemicals. 68 S?2 S&A missions to date
Part VIl ,A22 Sampling and onsite analysismay be undertaken to checkiforithe:absence
Ind. S3 offindac'nrdieccddiacr @@dnicsic.hedul ed chemi cal s
Part IX,A19 Sampling and orsite analysismay be undertaken to checkforithe:absence
Ind.. OCPF offindarlnrdieccddiacr @@dnicsic.hedul ed chemical s
Part X,A36 In conducting the perimeter:activities,the inspection teanshall have the
Challenge fightgon.t to: ¢ | |

Inspection (bbr)ke Tk €r, s br pfeusnt sarapies; ,. soi |l or ef f |
Part XI,A16-17 | Theiinspectioniteamshall have the right to collectssamplescofitypes;andrin
Investigation of quuraitnet i cdndicers nededsaryc. oSamplesiofimportanceimithe s ar y .
Alleged Use investigation of alleged wuseiincludet toxic:chemicals; munitions and devices |

.opcw.org

remnants of munitions and devices cenvironmentalksamples:(air;soil,
vegetation, water, snow,cetc.rand biomedical .samples from humanror
animal sources (blood, unine pexcreta, tissuetetc.).

Chemical Analysis in the Verification of the Chemical Weapons Convention
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Sampling at Industry Inspections

Samples collected by plant personnel;following plant
protocols and their lhealth and-safety,policies

Samples cantbe:any-of the following:
Bulk (pure) final product
Bulk starting materials
Intermediate chemicals
Waste materials
Wipes of reactors, piping, etc.

Goal: checkfforithezabsence) of
undeclared scheduled
chemicals
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Chemical Analysis in the Verification of the Chemical Weapons Convention
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Investigations of Alleged Use
Samples collected by OPCW, Inspectors

Samples can'be:any-of the following:
Bulk (pure) chemicals
Waste materials
Wipes of reactors, piping, etc.
Soil/vegetation samples
For IAU: Blood, urine, tissue

Goal: Determineiifithe .
Challenge wasccorrectornnot,|
or determine if toxic ‘
chemicals were wused
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Chemical Analysis in the Verification of the Chemical Weapons Convention
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Sample types and assumed concentrations

A O-Emovriento nimenstnaylinduds ampl es may
AoONeat é agent from a reactor or
A Residue from a reaction or waste container
A Contaminated clothing, hair, soil, water, etc.
A Concentrations usually expected >Xkg/g (ppm)
A Survey analysis is possible

A 0BBincolime chinceaha incss@éemp | es may i n
A Urine, blood, plasma, tissue, etc.

Ve

A Intact analyte likely not present (degradation/reaction product or
metabolite)

A Concentration levels quite low, < 5 ng/g (ppb)
A Survey analysis not possible; must use targeted analysis
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A This concentrationiis
easily identified using GC
MS

A Survey imaodeiisypossible

(i.d edon'tyeoduo d o n
know what you @are
looking for)
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A This concentrationiis
difficult to identify using
simple GCMS

| A Surveymodeiis\NOT

-:“ff,mm possible

& ‘ A Must use targeted
IHIIHIH analysis and/or other
techniques (e:g."\MSIMS)
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St ar Trekos Tri corder

Instant answers!
Small, portable!
Easyitooperate!
No false positives!

No sampling required,just
point and get the answer!

Cons:

Not available for purchase
(vet)

16

WWW.OPCW.Org

Chemical Analysis in the Verification of the Chemical Weapons Convention



ORGANISATION FOR THE _ _
PROHIBITION OF CHEMICAL WEAPONS Working together for a world free of chemical we

Transportable Agilent GEMS
A Research:grade

A Very lowdetection
limits

A Analysis of wide
range of chemicals

A Flexible instrument

A Restricted mode of
operation possible

A Cons:
A Bulky equipment
A Lengthy setup time
A Sample prep time

Chemical Analysis in the Verification of the Chemical Weapons Convention



ORGANISATION FOR THE _ _
PROHIBITION OF CHEMICAL WEAPONS Working together for a world free of chemical we

How does a GAMS work?

Autosampler.

Injects a small amount
(1 kL) of sample into the
Gas Chromatograph

Gas Chromatograph
Separates chemical
species, in time, to
create achromatogram
of all the species in the
sample.

Mass Spectrometer

Creates aspectrum or
ofingerprinto
compound as it elutes

from the GC
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Compound Separation: Retention Time Compound
_ 04:48 min Methprylon
» Compounds separate according to 04:48 min Butalbital
latili lari 04:48 min Amobarbital
volatil By and potarity 04:48 min Meprobamate
« As compounds elute they are 04:48 min Gluthethimide
quantified by the detector ot il :Ahei?lg';’j;f’;a;
04:48 min Primidone

19
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Animation of how a MS WorkScouresy of nasa)
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