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The production and sale of counterfeit Plant Protection
Products (PPPs)is increasing worldwide, representing a
seriousrisk for public health andthe environment

Counterfeitinghasbeenreported in the form of:
absenceof the activeingredient,

wrong active ingredient (in many cases not
authorizedin EU),

iInsufficientactive ingredient,
fake packagingand

contamination with unexpected substancesthat
might lead to intoxication incidents
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Counterfeitillegal
pesticides

Counereit

pesticides

IMPACTS

A lneffective PPPs

A Phytotoxic PPPs

APersistent field contamination

AHazard to the environment

ARisk for the operators, bystanders and
consumers (residues in the treated

commodities)

AVAILABLE from many sources:

A The worldwide web
A lllegal dealers etc.
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The analysis of illegal and counterfeit PPPs presents ne
challengedor the analyticallaboratories

Laboratoryof Chemical Control of Pesticides
of BenakiPhytopathologicallinstitute
(Central Official Laboratory in Greece)
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Monitoring progra

Through the Monitoring Program official
laboratories overseethat commerciallyavailable

PPPs fulfil FAO/WHO and authorization
specificationsin terms of:

A identification and quantification of the
activeingredient

A physicaland chemicalproperties
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A The chemical analysis is performed by CIPAC
official methods or methods submitted by the

applicantduring the authorization processor in-
housemethods

A Official methodsemploy GGFIDor HPLAUV



. PHYTOPATHOLOGICAL Potential Targets for
PPP Authenticity Control

&4C  INSTITUTE

A Coformulants/solvents
A Impurities
A Isomers (in the case of single isomai.)

A Physical and Chemical Properties (e.g. pH, specific
gravity, etc)

A Formulation characteristics (microscopic and
macroscopig
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In order to deal with the continuously increasing number of
samplesthat require authenticity control, eachof them represents
a unique and specialcase thus we developedand applied general
proceduresthat includethe following steps

CASE BY CASE APPROACH

Alnspection of the container and the label
(poor guality containers/not properly sealed/plain printout label)
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Active Ingredien

Analysis of the paralleimport in comparisonwith two
different batches of the original reference formulation

A.l. content is determined and significant differences in the
chromatographic profile are detected

I Official CIPAGnethod (if available),
I The method submitted by the applicant, or
I In-nhouse method
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A Analysiswith full scan GEMS: Initial determination
and identification using MSibraries of volatile
components of the formulation is performed using a
column oven temperature ramp with low initial
temperature (below boiling point of organic solvents of
formulations).

Crosontamination from the production linenay alsobe detected during this
analysis

A Analysis with GAMS/MS or L@VS/MS is performed in
order to confirmthe presence of cross contaminants
co-formulants or known relevant impurities
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Other parameters

A Physicalchemical properties (pHspecific
gravity, etc) as well as appearance (color,
opacityetc) and odor are examined In
comparison to reference original products

A Optical observation (microscopic and
macroscopic
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Pesticide product chromatographic profiling as a method of
evaluating parallel imports and counterfeit products
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chromatogramand spectra of the early elutingeaks
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chromatogramof the later elutingpeaks
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Example of Authentic versus parallel
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Example of Authentic versus parallel product Comparison of declared “i
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(insecticide inside a fungicide

Area 1, 100esT

K|
T Fipronil

1.6 | 3
I
= | 3
|
| I.
e J —

MCoury 3
=5 B 3
1.4 3

~
]
1.0 g -
Ba
as
sk E

I
——

.64 E
MCou TEAB020-1022-01 [10-23-2014, 10-1948] (Fipranit E5[] 2014102 1) [Ch. An.]ams 435.05330,00-) [17.0W] Fiiered —
435 (»330.0(-) [17.0V] EE
<
7 1" | 1
159 “ -
. | 3
] | ]
[
\
) e
I 75 o 7




%, PHYTOPATHOLOGICAL POTENTIAL TARGETS F

s INSTITUTE

PPP IDENTITY CONTR

Assessingmpurities (especially in the
case of crossontamination) of a
pesticidemight be a difficult task

Analyticaltechniquesusedfor the detection of
Impurities or unexpected compounds can
Include gas or liguid chromatography coupled
with mass spectrometry to achieve the
selectivityand sensitivityrequired
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Febliallat et in dinitroaniline herbicide formulation
(FAO: <fig/g in TC)
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the case ofa-cypermethrin

Original Fake .
product product Original| | Fake

product | | product
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the case odeltamethrin

Leaked
formulation
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the case otebuconazole

Leaked
formulation
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. the case ofabamectin

Printed Date
of Production
and Lot No
blurred due
to container
leak
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the case olabamectin
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CSFormulation

'CS Is the designation for a stable suspension o
micro-encapsulated active ingredient an
aqueous continuous phaseatended for

dilution with water before us€lManual on
development and use of FAO and WHO
specifications for pesticides)
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Initial formation of aggregates
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Capsules burst and release of content
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the Case obzoxystrobin
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Instrumentation

A Gaschromatographs(4) with FID,ECDNPD,
PFPCand MS/MSdetectors

A HPLG3) with DAD,UVand MS/MSdetectors
A FlameAtomic Absorption Spectroscopy
A HeubachDustmeter
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A TheTeamof the lab of chemicalanalysis
V 6 chemists(PhDand MSc)
V 2 environmentalscientists
V 1 agronomistand

V 1 labtechnician
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The Laboratory is implementing a Quality
Systemin chemical tests (since 2004 and is
currently  certified by the National
Accreditation System (ESYD)n complianceto
1ISO170252005(Accred No. 606-2)
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FVOInspection

http://ec .europaeu/food/fvo/rep details encfm?rep 1d2927

W ¢ KaBoratory has extendedthe methods to the determination of

targeted impurities by GCMS/MS and LCMS/MS In 2011, the

laboratory started to apply a GCMS and LCMS screeningmethod to

detect unexpecte active substances and co-formulants. These
analysesare performed for parallel trade products and suspected
lllegalpesticides A non-compliantparalleltrade productwasidentified

andenforcementmeasuregaken

The targeted checksto conirol illegal or counterfeit pesticides are
effective becausehey are carriedout in co-operationwith institutions
In Greeceand other Member States,and supported by innovative
formulation analysis of PPRsin the well equipped laboratory for
ChemicalControlof Pesticideof BPQ2
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Activitiesand Researc

Developmentand validation:

a. of single and multi pesticide methods for the quality
control of PPPs

b. of methods for the determination ofelevantimpurities

c. of multi-residue methods for the determination of
pesticideresidues in soisamples using the techniques of
liguid and gas chromatography with masgpectrometry
(LCGMS/MS, GEMS/MS)
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Activities and Research

Developmentand validation (2nd):

d. of methods for determining pesticide residues in empty
PPPcontainersafter the triple-rinsingprocess

e. of methods for determining heavy metalsand trace
elements in apiculture products (honey, pollebges,
propolis) and herbal extracts by flamatomic
absorption spectrometry
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Activities and Research
A LaboratoryControl ofillegal and counterfeit
PPPs

A Equivalenceevaluation ofparallel import
PPPs

A StorageStability Studies
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Activities and Research

A Determination of floating dust amount of
treated seeds as a parameter of Seed
TreatmentQuality (HeubachTest)

A Determinationof PPPloadingon treated seeds

A EU & National Evaluation of Pesticidesand
Biocideson EFate, ChemicalCompositionand
AnalyticalMethods (Authorization & DAR$
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Further Regulatoryneeds
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Thank you for your attention!



