Applying accurate mass time of flight spectrometry
to routine screening and profiling
as an alternative to targeted approaches
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Targeted versus Non-Targeted Screening Workflow
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Non-Targeted Analysis

Screening

ALook for presence of target compounds in sample
I Reverse search: search compound database against sample
AFind all compounds in the sample, identify each compound

I Forward search: Search sample against database

Profiling

AFind all compounds, determine which are unusual and identify

I Cross sample comparisons using mass profiling
A Biomarker Discovery: Proteomics/Metabolomics
A Degradation Products/Impurity Profiling
A Metabolite 1D



Benefits of TOF Technology Applied to
Non-Targeted Screening Applications

AFull Spectral Acquisition

A All the Data i All the time: Find and identify unexpected compounds
A Accurate Mass Personal Compound Database Searching and Reporting (PCD)

A Automatic TOF Instrument Set-up

A Full Auto-tune facility for ease of use across complete mass range
A No instrument or compound optimisation required i minimal method development

AFast, Sensitive, Full Scan Data Acquisition

A Up to 40 Hz data acquisition rate with no loss of resolution or mass accuracy
A Allows ultra high resolution chromatographic separations
A Picogram sensitivity



Application: Controlled Substance Testing
LC/MS Screening Workflow

[Sampie Receipt] A Controlled substance testing matrix (urine, blood, hair)

A Use standardized Rapid Resolution fast LC
methodology

A LC/TOF - All the data all the time

A Automated confirmatory reporting

\tve Molecular Feature Extractor (MFE) for automatic data mining

Personal Compound Database (PCD) for screening using
Accurate Mass

8,000 forensic analytes in PCD (Controlled substances,
drugs of abuse, explosives, accelerants, etc.)
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Data Mining - Molecular Feature Extraction
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Raw data —
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A Map signals
A Remove noise
A Identify all mass signals with a common RT

A Combine mass signals with common RT and chemical relation (isotope, adduct,
dimer, different charge state)

A Create Extracted Compound Chromatograms (ECC) and Compound Mass Spectra
from ions associated to a molecular feature (compound)




Molecular Feature Extraction
Extracted compound chromatograms (ECCs)
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Agilent and Doping i Where are we today?

ADoping Control Lab of Athens

ATOF, QTOF

AAnalytica Chimica Acta 5731 574 (2006) 242i 249
ARapid Commun. Mass Spectrom. (2007) 21: 2439i 2446
AJ. Mass Spectrom. (2008), In print

AWADA (World Anti-Doping Agency) Lab, Rome
AQTOF
AChina's Anti-Doping Agency
A18 LC/MS (including 11 QQQ); 19 GC/MS; 5LC; 3 GC
ALondon Doping Control Centre

AQQQ
ABarcelona, Egypt, Malaysia, Mexico, Romania, Thailand

AQQQ

‘7%~ Agilent Technologies



China Anti-Doping Agency (CADA)
|OC and WADA accredited

'/'l

A18 LC/MS including 11 QQQ
A19 GC/MS

More than 4,500 samples from
athletes were examined during
the 2008 Olympic Games




Application: Pesticides in Food

AExtraction using QUEChERS method
AAnalysis by RRLC LC/MS TOF
AMolecular features extracted

AAutomatic search of pesticide database (> 1,600 entries)

Anal. Cham. Y000, s, 000000

Accurate-Mass Databases for Comprehensive
Screening of Pesticide Residues in Food by Fast
Liquid Chromatography Time-of-Flight Mass
Spectrometry
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Fast and Cost Effective Pesticides Analysis

with Agilent SPE QUEChERS

Applications include pesticides in fruit and
vegatables and antibiotics in meat

Agilent Technologies



