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Analytical Challenges in the Environmental Laboratory

Maximizing sample throughput, minimizing instrument downtime

@ Sensitivity, linearity, and applicability to multiple methods, analytical
targets, and matrices

Ensuring repeatability and instrument robustness for compliance

@ Ease-of-use for both hardware and software
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Increasing instrument uptime

NeverVent™ Technology

*  Thermo Scientific™ NeverVent™ technology allows

analytical laboratories to perform maintenance without
interrupting their workflow

* Remove and maintain ionization source without venting the
mass analyzer

*  Return to routine analysis in minutes

Maintenance activity

Column
change
(hrs:mins)

Exchange
ion source
(hrs:mins)

Replace filaments
(hrs:mins) (only
available on NV-AEI)

Requires vacuum
systemn venting

and purmp down
operations

Venting and
pump down
not required

NeverVent
GC-MS

MNeverVent time savings
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1 Analysis of PAH in water at 0.01 ppm over 130 injections on ISQ-7610

| 500 injections of baby food matrix, monitoring pesticides at 10 ug/kg.
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Maximizing sample throughput

Extended dynamic range and lifetime detector

«  The XLXR detector provides extended dynamic range and lifetime allowing
method consolidation and increased instrument uptime

« 7xincreased detector lifespan
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Analysis of trace concentrations of dioxins and high concentration

Linearity of PAH spans over 4 orders of PCBs in a single method using the TSQ 9610 AEI

magnitudes, from 2.5 to 20000 ng/mL
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Ensuring ease-of-use

Ready to use methods, optimization tools and instrument health

*  Apps Lab provides methods that are ready to
implement. Intelligent software tools allow methods
to be optimized with ease. Instrument health enables

. . . . Retention Time Alignment X
real-time maintenance decisions to be made.
m ;
o
m
Measured reference retertion tme (C10) [0.001..1000.000 me]
Target reference retention time.
Target eference retertion time (1C10) 0.001...1000.000 min]
Method information (read only)
oy Flow mode Constant Fow Calculated flow/pressure
- Calculated flow formethod) ml/min
' A 2:: eeeeeeeee . i/m Calculated pressure finformation orly) kPa
Vacuum compens: ation
N =
Align method Cancel Help
find a download run, process,
method 1-click workflow report

/ Instrument health records: \ S u:"“’":: p—

0 Injections on current consumables :
«  Column health == .

«  FEilament lifetime = .. In-sequence tuning for

«  Tuning status —— ‘ compliance

. Detector lifetime i

Gives user intelligent data to make T S m——— L
maintenance decisions /

Intelligent software tools including retention time
alignment and Time SRM for optimizing methods
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TSQ 9610 GC-MS/MS summary

/Class—leadingsensitivity \ &; .20?;

.
~TR
>
o

4.0e3 -
counts

3.5e3

OFN - RT=2.745 TRACE 1600 GC series

3.0e3
5503 Unique modular injector and detector design
2.0e3 . Easy-to-use touchscreen with real-time instrument
1.5e3 monitoring and video guides
1.0e3
NeverVent technology oo Ay W .

0.0e0 L.

Ava."able \N|th EXtraCtaBnte and AEI 200 220 240 260 2.80 3.00 3.20 3.403.50 SOftW are p ro d u CtIVIty to O I S

Increases instrument uptime 8 x 1 fg on-column OFN injections . Compliant-ready software

wlth %RSD of 4.1%. IDL is 012y Instrument health

Off -axis ion guide pre-filter

Eliminates the neutral noise

Evo collision cell XLXR detector as standard
Allows analysis of more compounds

Extended dynamic range (2X more than previous model)

Shortens runtimes without loss of signal Extended lifetime (7X more than previous model)

7 andy.fornadel@thermofisher.com | 3-August-2022



Application to Environmental Market

Demonstrate utility of features for specific
environmental analysis

Collaborative effort between Pacific Rim
Laboratories and Thermo Fisher Scientific

Seek to expand utility of the TSQ-9610,
consolidate methods, reduce analytical time
to increase throughput

ThermoFisher
SCIENTIFIC

PACIFIC RIM

LABORATORIES INC
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Pacific Rim Laboratories

« Based in Surrey, British Columbia, Canada
* 16 employees
« ISO 17025 CALA accredited

« Work with governments, regulatory agencies and corporations the require environmental tests down to
ppq levels

* Global client base

« www.pacificrimlabs.com {ai CA LA
d, d'

‘\'-‘h-_;.ﬁ ,:'

™

PACIFIC RIM

LABORATORIES INC

Canadian Association for
Labaratory Accreditation Inc.




PBDESs

* Polybrominated diphenyl ethers

« Widely used as flame retardants in everything

from electronics, foams, building materials, etc.

« Another POP under growing scrutiny — shown
to reduce fertility in humans

= X
Brn—— | ‘ ——Br,
\ /
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Calculated IDL and LOQ
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SRM for Matrix Interference Reduction
Soil/Sediment Fish oil
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PBDE Stability

Stability of PBDE QC across n=100 environmental
matrix
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QC replicate

© PBDE-49 (%0RSD=4.5) PBDE-209 (%RSD=5.4) o PBDE-154 (%RSD=5.2) o PBDE 138 (%RSD=8.3)

QC standard at 5.0 — 25.0 ng/mL every 10 samples to monitor stability
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Consolidated “BOP” Method

Broy—— ——Br
+ BOP U B
« BDE - Brominated diphenyl ethers ol
« OCP - Organochlorine Pesticides Cl Cl

« mPCB - Polychlorinated Biphenyls

« Series of contaminants commonly found in

Cl I I Cl
the same samples. Would be ideal to

consolidate methods to increase cl cl

throughput...
-~

Cl cl
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Consolidated “BOP” Method
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BOP Fish oil MDL & LOQ bt

Analyte | MDL | LOQ Analyte MDL | LOQ Analyte | MDL | LOQ
ng/g ng/g ng/g ng/g ng/g ng/g
PCB 28 0.18 0.6 Lindane (y-HCH) 0.22 0.75 BDE-17 0.08 0.26
PCB 52 0.26 0.88 HCB 0.36 1.19 BDE-28 0.1 0.33
PCB 101 0.23 0.78 o,p'-DDE 0.27 0.92 BDE-49 0.15 0.5
PCB 138 0.26 0.85 p.p’-DDE 0.08 0.27 BDE-47 0.19 0.62
PCB 153 0.27 0.89 o,p'-DDD 0.19 0.62 BDE-66 0.19 0.63
PCB 180 0.18 0.6 p,p'-DDD 0.16 0.55 BDE-77 0.14 0.48
o,p'-DDT 0.16 0.53 BDE-100 0.17 0.57
p.p’-DDT 0.17 0.58 BDE-99 0.27 0.92
Aldrin 0.63 211 BDE-85 0.27 0.91
Dieldrin 0.86 2.88 BDE-154 0.08 0.28
Endrin 0.48 16 BDE-153 0.13 0.44
BDE-138 0.16 0.52
BDE-183 0.2 0.66
BDE-209 0.75 2.52

« LOQs are slightly higher in the combined method than those being run individually, but still within usable
specification.
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Chlorophenolic compounds

* Used in industrial manufacturing / \

« Ubiquitous in environment from pesticides, industrial
| OH OH
waste, breakdown of other chlorinated compounds, cl ol
and chlorination of phenols in water Cl Cl
 EPA 1653 used to regulate these, but little
understanding of toxicity Cl Cl
« Extracted based on EPA 1653 — actually acetylated Cl Cl
derivatives pentachlorophenol 2,4,6-trichlorophenol
2 ug/L

Cl OH Cl o
4-chlorocatechol 4-chloroguiacol 6-chlorovanillin trichlorosyringol
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Chlorophenolic compounds

« Chlorophenolics at 100-200 ng/mL RT.000.2551 S 75

1 4-chlorophenol 071 23 I
D10 2- 24
2 METHYLMAPHTHALENE 1081 25 '
3 2 6-dichlorophencl 11.04
. 4 2, 4-dichlorophenol 1142 9
« 2,4,6 TCP is compound #7, well separated P ool 127 10
7 2,4 e-trichlorophenal 1425 12
8 4-chlorocatechal 14.77 20 26
9 3 4-dichloroguasiacol 14 88
10 4 5-dichloroguaiacol 1527 A 28
11 4 6-dichloorguaiacol 16.16
o 2,4,6 and 2,4,5 TCP at 5 ng/L Shown beIOW 2 12 3 4-dichlorocatechol 1632
§ 13 2,3 4,6-tetrachlorophenaol 16.78
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e 15 2-chlorosyringaldehyde 2054
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8 ME 28 tetrachlorocatechaol 2276 11
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ChlorophenO“C Compounds SCIENTIFIC

MDLs and %RSDs
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* 9injections of spiked sample at 2.5-10 ng/L, 3x the std. deviation of results

« MDL for all compounds < 1 ng/L, regulatory guideline of 2 pg/L

andy.fornadel@thermofisher.com | 3-August-2022



ThermoFisher

Conclusions

The new TSQ-9610 GC-MS/MS offers a range of features aimed at addressing common laboratory challenges
* NeverVent technology with unique EI source

+ XLXR Detector for extended life and dynamic range

« Software functionality for tuning and ease-of-use

The TSQ-9610 is well-suited to analysis of various environmental sample matrices and analytical targets,
including:

« PBDEs

* Aconsolidated “BOP” method — easy transfer from HR-GCMS

* Chlorophenolics
» Others not presented here (PCBs, etc.)

Productivity is enhanced through method consolidation facilitated through ionization source efficiency and

detector sensitivity, allowing analysis of compounds across a large range of concentrations in a single run.
« This allows for increased throughput
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Analytical work was completed in collaboration between Pacific Rim Laboratories (Surrey, BC)
and Thermo Fisher Scientific
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Thank you
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