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Activities at LGC Teddington @ in analytical science

Contract R&D

Analytical

Services
* Forensic Science
* Food Safety QU al ity

 Pharmaceutical Services

 Lifescience
» Reference Materials

 Proficiency Testing

 Training

~ 400 staff on Teddington site
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LGC’S UK Na'“OnaI Roles in analytical science

Government Chemist National Measurement Institute

* Referee Analyst (20 Acts of * Delivers world-class
Parliament) measurement science &

« Adviser to UK government & technology
industry on regulations and * Provides traceable and
scientific input Increasingly accurate

standards of measurement for
use in trade, industry,
academia and government
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Wh at | S M C E RTS? in analytical science

* UK Environment Agency's Monitoring Certification Scheme
— for monitoring emissions to air, land and water .
— provides the framework for businesses to meet the UK EA’s quality requirements.

— compliance with MCERTS gives the authorities confidence in the monitoring of emissions to
the environment.

¢ Monitoring emissions to land
— Chemical testing of soil.

¢ Monitoring emissions to water
— Equipment for continuous monitoring discharges to rivers, smaller watercourses and the sea.
— Direct toxicity assessment of effluents.
— Portable equipment for monitoring water.
— Sampling and chemical testing of water.
— Self monitoring of effluent flow.
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Key requirements of MCERTS @ inlaralyicaiiscience

« Based on ISO/IEC 17025 with additions:
 Validation

Methods shall be validated for each parameter analysed on matrices
likely to be analysed within the laboratory. This validation shall include
at least three different soil matrices.

In the absence of suitable certified reference materials, recovery
estimates relevant to the matrix and parameter under investigation shall
be determined by the use of spiking experiments.

Where a suitable certified reference material becomes available after
recovery estimates have been undertaken, it shall be used to check the
bias is satisfactory.

Specific performance targets for bias and precision by analyte.
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Classified by particle-size and organic composition:
e Organic > 20 to 30 % organic matter.

* Mineral < 20 to 30 % organic matter (depending on clay
content)
— three particle-size groups according to the proportions of sand,

silt and clay sized particles in the inorganic fraction <2mm:

e Sandy
* Clays
 Loamy
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RM Production at LGC Teddington @

® I SO G u Ide 34 United Kingdom Accreditation Service
— General Requirements for the ACCREDITATION CERTIFICATE

Competence of Reference
Material Producers

REFERENCE MATERIAL PRODUCER
No. 4005

e |ISOJ/IEC 17025
— General Requirements for the e R G° st

ISONEC 17025:2005 a5 appropriats for s relten mmwam oo,

Competence of Calibration ., o

and I eStI n Laboratorles The schedule lo this certificate |s an essential sooreditation o
reigsued by the United Kingdom Accreditation Service, The m & schaduls of a

which bears the same accreditation number as this cartificats, i from the UKAS website
W K, GO,

This Accrediatin s subject ko continuing confority with United Kingdom Accrediation Service requireren
The absence of a schedule UKAS website indicates that meamm\ tion is no longer in force.

inand al ihe locations:

Boleo

e |SO Guide to the Expression of SN ¥ TR

This certificate issued or
30 June ZWG

Uncertainty in Measurement T
(G U M) W*"mm:.:mm“ T e o e o R

Service (LIKAS) as Me national
gt 6 e 0 Cllron, Loing, nspecton and Gaiicaion of sysars, poducs
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Written project plan for production of every reference material

e Production Steps

Material specification
Sourcing, preparation and sub-
division

Homogeneity assessment
Stability assessment

Characterisation of the assigned
value(s)

Calculation of the assigned value
and its uncertainty

Documentation and storage of the
material

Sales and storage and distribution
« LGC Standards

| Project Planning Form

WORKING TITLE |
|
{Reference:
PPF-Type Cantification _ Status: DRAFT undor discussion
| Infegraled seiomlific ansa;
Action number
[C)RM-projuect reapansitia)
| Resources needed: o Inivrecl Duinguie:
Enigrsal Collabormer:
0 FTE days;
£k
Action Lesder
Sarvich providers:
Procegeing
= = —
lllll y Momiioring:
Gty I‘lnlgm.lt
T {C1RM identifler [C)RM-Makrix:
Cltie: O
Froficiensy festing O Toeped paramesizrs:
Feasiiity studty [FWFP WAVIE |_|
CHhare: O
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Mater|a| Cert|f|cat|on in analytical science

« Certification Panel
— In house group
— Project team members
— Independent experts (e.g. statistics)
— Quality Team representative
— Review; examine; approve and authorise

« European Reference Materials Co-operation

— Technical review by experts from German (BAM) and Ui
(IRMM) metrology and reference material organisations

— ERM Panel approval
— WWW.Eerm-crm.org

rence Materials

pedil
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Cert|flcate (ISO GU|de 31) in analytical science

Eatoan besimms Manibsn
Seeting standuras
I sy tical sonon

CERTIFICATE OF ANALYSIS

ERM"- AC020a
trans-5 8-Dihydro-4-methoxy-8-{2-phenylethenyl)-2H-pyran-2-one
{Kavain)
Cerlified valus Uneeriinty ©
Paramatar s %) !mmﬂg
Purity 888 0.2

i The cerified wakss |s Imocabke fo The analyical methods and standands used in the chamolensation study
and desoribed in the cerificate.

2y The quoted unoelanty is T hallwich of the expanded unostainty caloulled using a coveage tacion i
ol 2.45, which gives o level ol conlidence of approsmatey 56 %.

This perlficate & walkd for 12 months from the dale of shipment provided the sample is sioned under the
recoimmended condiions.

The minimum amoun of sample o be used 5 2 mg.

NOTE

Eurcpean Reforence Malerial ERM™- ACO0R ves produced ard certilied under the responsiblly of LGC
aocording o the ncpks B down e the Technical Gukdelines o P Euncpean Relerenos Malenas co-
cperalion agreement beivoen BAMLGCIRMK. Information on these guidelines. s avallable cn the nlemet
DL BT L O

Apzepted as an ERM", Tedkdnglon, August 20085,
Sigmed:

B Juhn Mamictl, UK Gevermmenl Chemst
L&C Limiled

Duiseres. Rioad

Teddinglon

Middiesan

T OLY, UK

008

‘A Pl pa B 51w 10 gl padt ciha carkicats

ERM- AL
Fage fela

DESCRIPTION OF THE SAMPLE

# baloh of OLL-kavain obiained from a commencial sepplier of chemical reagenis was miced and dspensed
a5 10 mg unies ims somveepnd st Jless vk

The material was considened le be homogenecus on the bass of High Peronmance Liguid Chromatagraphy
wilh UW distection (HPLCUW) mersasemaents on 10 nandamily selected 2 my partions, vwhich showsd no
sigailicant varialion in purity value.

The idienlity of thi: material was confirmed by 250 MHz "H-NMR speotroscopy and Frurkr ransiom an
eyclalon resonanoe mass speciroenedny (FT-ICR-MSME) uilising accurale mass measwement tar
determnation of skmental formulan in combination vith product lon MS.

The material comairs. a mixiure of Dand L kovain; the properiion of these somers s fhe material s ot
necEssanly the same as hat foand in nalure.

INTENDED USE

T primary uss of this refanencs malonial s for the calbeation of mathods for the deteemination of kavain in
herbal products, Inodstuls and offer selevant malices

ANALYTICAL METHOD USED FOR CERTIFICATION
Hgh Pedormancs Ligukd Chiimal wilh UV Datection {HPLC.

The purity of the malerial was determined by MELC-UY using a revemsed phass column (150 - 2 mm,
Phenomenes Luna S18{2), 5 ump, valh an tscoratio motile phase conslsing of 55 % waler and 45 %
acelonirle and a flow rabe of 0.2 mlimin. Salutions of kavan in aoefcedinile (0.00mass %] were prepaned
from & units of he malzrial. The punity of e material was quanified by peak @esa nomalsation wsing UV
ditect on af k=248 nm

Bllareal g e ey

A Pokymar Labes STA G285 difterential scanming oalonmeter was wsad. wilh a samplke sie of approximately
2 g In akaminium pans and a heating mte of 1.3 *Cimin. Tre instumant was calibraled nsng & high purity
indiem certilied releronce materal (LES2501). Aokl of § deleminations wene cambed oo

Gas Chomatogracky Flame loaksation Celection (EC-FIDY
The parity of ihe materal was determined by GC-FID usng a O8-1 column &0 m - 828 mm id,

= 028 ) with @ constant ke of helum as the carmer gas (1 mLiming and coluemn temgature
progmmme of 30 °C for | minule, ramg @ 10 °C fo 40 °C, remp @ 5 *C jo 200 °C for 1 minule, reme 8@
1°C 1o 270 °C for 20 mimetes with The Flame lonksalion Delector (FID) al & lemgesature of 280 °C. Soktions
of kavain indohicromethane (0. mass %) vese prepared frem 10 periions of the maleral. Each sclulion
waas. anakysed by cold an-calumn injeclion of 1 uL. The purily of The maleral ves quantified by peak anea
noomalsation,
Tha data fmm thess fhiee lechnigues ks shown in Table 1.
I addition fo e above, motsture and incrganic malenal vas also defiermined:

JHNEST
Motshure was determined by coulemneiric Karl Fischer Slafion and the value sublacied from fhe puriy
datermined by HPLCUW and GCFID.

Losae connan)

The perosntags o Norganc malenal was assessed by Inductively Coupled Plasma-Optical Emssion
Speckoscopy (ICRWCES), and confimed by esh delermination ai 550 °C. The vakee was sublracied from e
puriy value delermned by HPLTAA and GC-FID. The peroeniage incrganic content vas nol sublmcted
Trom fhe DEC purity value as this echnique allows for the presence of inorgancs in the sam ple.

[RU" - DT
Paga 2t
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Characterisation Approaches @ In analytical sclence

Single Primary (Definitive) Method
— cost effective if methodology and equipment is readily available

Accurate Gravimetric Preparation

— valid and effective where analyte(s) can be added to the matrix
homogeneously

Two or More Independent Methods

— preferable to have validation information available for methods
(precision and accuracy)

Inter-laboratory Study
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Inter-laboratory StUdleS in analytical science

* Qualified participants

e QC material supplied with candidate material

« Detailed protocol provided to participants

« Safety data sheets prepared and supplied

« Conventional or robust statistical data processing

 Number and availabllity of participants
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A CRM has one or more property values each with an
uncertainty:

« Uncertainty has 3 components:
— characterisation
— homogeneity
— stability

. 2 2 2
uCRM T \/uchar + uhom + uIts

U M:kquRM

CR



LGC Contaminated Land RMs

SOIL MATERIALS

ERM-CC135
LGC6115
LGC6141
LGC6145
LGCQC3004
LGCQC3005
LGCQC3006

Brick Works Soil — Extractable Metals

Contaminated Soil — PCBs and PAHs

Contaminated Soil with Clinker Ash

Contaminated Soil — Extractable Metals, PAHs and Inorganics
Clay Soil 1

Loamy Sand Soil 1

Sandy Loam Soil 1

SEDIMENT MATERIALS
. Freshwater Sediment Materials

LGC6187
LGC6188
LGC6189

River Sediment — Extractable Metals
River Sediment — PAHs
River Sediment — Extractable Metals

. Marine Sediment Materials

LGC6137

Estuarine Sediment — Extractable Metals

SEWAGE SLUDGE MATERIALS
ERM-CC136a Sewage Sludge — Metals

LGC6181
LGC6182
LGC6184

Sewage Sludge — Leachable Metals
Sewage Sludge — PAHs
Sewage Sludge — PCBs

Setting standards
in analytical science
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CASE STUDY
LGC6115 — Soil Characterised for PAHs and
PCBs
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Prod uctlon SU m mary in analytical science

e Soil sourced from the Czech republic

* Blended from 3 soils
— 1 blank saoill
— 1 PCB contaminated soil
— 1 PAH contaminated soil

* Soil typed

* Ground to specific particle size

« Homogenised

e Sub-sampled and bottled

* Irradiated

* Isotope dilution mass spectrometry for PAHs and PCBs
¢ Submitted as a PT scheme round
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Analytes

— Naphthalene - PCBI101
— Acenaphthylene - PCBI18
— Acenaphthene : gggigg
— Fluorene — PCB180
— Phenanthrene

— Anthracene

— Fluoranthene

— Pyrene

— Benz[a]anthracene

— Chrysene

— Benzo[b]fluoranthene

— Benzo[k]fluoranthene

— Benzo[a]pyrene

— Indeno[123cd]pyrene

— Dibenzo[ah]anthracene

— Benzo[ghi]perylene



PCB Homogeneity
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Measured as ratios. No absolute values assigned
RSD calculated for ratios and then the absolute value was

determined based on the characterised value from IDMS

measurements
Analytes Mean Value (as ratio) Un : RS Homogeneous @95% | Homogeneous @99%
(as ratio) D
PCB101 0.866 0.022 2.54 No No
PCB118 0.865 0.009 1.04 Yes Yes
PCB138 0.826 0.048 581 Yes Yes
PCB153 0.769 0.05 6.5 Yes Yes
PCB180 1.031 0.131 12.71 Yes Yes
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PCB values and uncertainties s

Analyte Certified value (mg/kg) Ugpor (MA/kg) uy, (ma/kg) Uy (Ma/kg) U,y (Ma/kg) | k | U, (Mma/kg) RSD

PCB101 91.70 0.97 2.33 2.33 3.43 2 6.87 7.5%
PCB118 114.70 0.89 1.19 1.19 191 2 3.82 3.3%
PCB138 15.40 0.37 0.89 0.89 1.32 2 2.64 17.1%
PCB153 19.22 0.16 1.25 1.25 1.77 2 3.55 18.5%
PCB180 9.52 0.32 121 121 1.74 2 3.48 36.6%

MCERTS performance characteristics:
Precision = 15 % RSD
Bias = 30 %
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PAH values and uncertainties aeRa——

Analyte Certified Value (mg/kg) Uchar (Ma/kg) u;, (mg/kg) Uy (Mg/kg) Uerm (Ma/kg) K | Usm (mg/kg) | RSD
Phenanthrene 176.01 2.02 3.70 3.70 5.61 2 11.21 6%
Fluoranthene 308.21 2.54 1.25 1.25 3.09 2 6.17 2%
Benzo[a]anthracene 35.24 0.17 0.25 0.25 0.38 2 0.77 2%
Benzo[a]pyrene 0.13 0.0040 0.0058 0.0058 0.01 2 0.02 14%
Benzo[g,h,i]perylene 0.32 0.0135 0.0198 0.0198 0.03 2 0.06 19%

MCERTS performance characteristics:
Precision = 15 % RSD
Bias = 30 %
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Issues and Chal Ienges in analytical science

« Contaminated soll
« Specialised processing facilities
* Soll types
— Soils versus sediments
* Incurred versus spiked materials
* Number of willing participants in inter-laboratory studies
« Transport of samples
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ACkn OWIedgem entS in analytical science

* Gill Holcombe

* Mark Pettengell

« Dave Curtis

« Chris Hopley and David Carter

UK National Measurement Office

— Chemical and Biological Metrology Knowledge Base Programme
— www.nmschembio.org.uk

National
Measurement
Office
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Thank you

Further information:
Gill.Holcombe@Ilqgc.co.uk




