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Introduction

Pharmaceuticals lurking in
U.S. drinking water

AP probe found traces of meds in water supplies of 41 million Americans

Painkillers found in drinking water
of 15 Ontario cities, study reports
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Study: India's Water Contains nghest
Levels of Pharmaceuticals in World

Published January 26, 2009 / Associated Pres

toxic impact of contraceptive pill

have been blamed for the gender mutation of freshwater fish

Drug firms oppose an EU call for controls on potent chemicals that

@he Washington Post

Six years later, gender-bending fish in our water
supply remain a mystery

£30bn bill to purify water system after |

27 1M Lbs Of
Pharmaceuticals In Our

Water
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Current Trends

Science Advisory Board

C Preferred Focus of Future Development of Linked Separation/Analysis Technologies

Enhanced detection technologies M Increased sample throughput
M Validation of technologies for regulatory or other needs Other

B Separation technologies

Respondents
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Current Trends

Techniques / Types of

A Instrumentation Employed

Types of ResearchWork

Parformad

HPLC and/or UHPLC
LC-MS

UV-VIS

Genomic analysis
GC

GC-MS

FT-IR

NMR
Robotics/Automation
CE

AAS

ICP-MS

NIR

ICP-OES

Raman

None of the above

Life Science
Research

Chemistry

Environmental
Research or Testing

Drug discovery R&D

Food/Beverage
Research or Testing

Other (please
specify)

Agriculture

Material Sciences

Pharmaceutical
manufacturing

Biofuels/Alternative
Energy

Forensics

Petrochemicals

Oil and Gas
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Nothing can stop automation




- ditional Extraction Techniques

Analy3|s of TOrCs in Water

Liquid-Liquid Extraction Solid Phase Extraction




Analysis

Analysis of TOrCs by C-SPE

Eyaporationp

Extaction
(SPE) by
Autotrace

Surrogate
addition




Sample Transport




Sample Volume




: Analysis of TOrCs by OSPE

Surrogate Addition into 5 mL of
sample

Analysis (1700 uL injection volume)




Instrument Setup




A Instrument Setup

Agilent FIxcub connected to 6460 MS/MS
=




Surrogate Addition into 1 mL of
sample

Analysis (100 pL injection volume)




Trace Organic Chemicals
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Trace Organic Chemicals
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Analytical Method
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Recovery (%)
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od Detection Limit

®

8 replicates using Glaser et al. method

16

@l VDL (ng/L)

Concentration (ng/L)
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lon Suppression: Online SPE

| Carbamazepine_d10 ' < Ultrapure
] Concentration: 100 ppt - water

Injection Vol: 1.5 mL
Mass: 150 pg

Wastewater
effluent (0.2

um filtered)

568 57 572 574 576 578 58 582 584 586 5838 59 592 534 596 538 6 602 6.04 606 608 6.1 612 6.14 6.16 618 62 622 624 626 628 63 632 ¢
Counts (%) vs. Acqguisition Time (min)




lon Suppression: Conventional

SPE

=l Carbamazepine d10

=l Concentration: 50 ppb < Ultrapure

1 Injection Vol: 3 pL water

Mass: 150 pg

Wastewater
effluent (0.2
i) um filtered)

0.05
0.025
0

536 533 54 542 544 545 543 55 552 554 556 558 56 562 564 586 568 57 572 5/4 576 5/3 58 58 584 58 588 59 532 5% 5%
Counts (%) vs. Acquisition Time (min)




lon Suppression: Direct Injection

Carbamazepine_d10 | <— Ultrapure
Concentration: 3 ppb L water

Injection Vol: 50 pL -
Mass: 150 pg

Wastewater
effluent (0.2 um
filtered)

615 62 625 63 635 64 645 65 655 66 665 67 6/5 68 685 69 635 7 705 71 715 72 725 73 735 74 745 75 755 76 765
Counts (%) vs. Acquisition Time (min)




®

lon Suppression Effects

Comparison of 3 methods

Surrogate Recovery (%)
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Analysis of Emerging

Contaminants in Water

Conventional SPE Method Online SPE Method Direct Injection Method

PR - 4
High Sensitivity HPLC Analysis of
Contaminants of Emerging Concern 7 » P

. . . Sensitive LC/MS Quantitation of Trace
(CECs) in Water Using the Agilent Organic Contaminants in Water with

6460 Triple Quadrupole LC/MS Online SPE Enrichment
System

Application Note

) o G S

1 L sample 1.5 mL sample

Analysis of Trace Organic
Contaminants in Water by Direct
Injection Using Agilent 6490
LC/MS/MS with Pos/Neg
Switching




Recovery (%)

B Conventional SPE
B8 Online SPE
Bl Direct Injection
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Conclusions

®

O Online SPE allows sensitive analysis of trace organics in water while
allowing significant time and labor savings.

0 Method has been proven to be robust in several different water
matrixes.

O Online SPE is significantly less affected by ion suppression compared
with conventional offline extraction techniques.

O LVI is currently not sensitive enough to attain desired MRLs but offers
promise with rapid increase in sensitivity of newer mass spectrometers.

0 Use of online SPE with accurate mass detectors (ToF & Q-ToF) could
allow for real-time analysis of trace unknowns in water.
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