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Benefits of Microflow LC-MS
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Microflow LC for Increased Sensitivity
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Microflow LC Benefits

SENSITIVITY — SEE THE PREVIOUSLY UNSEEABLE

* More accurate quantitation at lower LLOQs

* Higher signal-to-noise ratio for more distinct peaks - confidence

* More sensitive - use less sample & solvents
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Sensitivity Improvement for Small Molecule Analytes

MICROFLOW VS ANALYTICAL FLOW

* Analytical flow assay performed at 500 uL/min

(2.1 mm i.d. column) Naproxen 259 60.7
Buprenorphine 13.9
. . . Propranolol 6.1 13.4
* Microflow assay at 3 yL/min (0.2mm i.d. column) Alprazolam 5.3 335
Dextromethorphan 5.2 10.7
* Concentration curve in neat solution A e o
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Why Microflow for PFAS Analysis?

* Significant solvent savings

— ~100x savings

— LC solvent is often the major cost in sample analysis
° Lower injection volume

— Less matrix injected, cleaner systems, robustness

— Reduced matrix interference
° Easy method transfer

— Used same gradient used as high flow
* Untapped potential for high sensitivity sample throughput
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Microflow Applications for PFAS

-What we tried
-How we got it to work
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Initial Method Development
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What we tried: Tee in Aqueous

GOAL: REDUCE SOLVENT STRENGTH HITTING COLUMN
Mixing Tee
Approaches tried:

1. Mixing aqueous during injection only

» Major problems
1. Smearing
2. Backflow
3. Breakthrough still present

2. Dual gradient (G1 and G2)

» Major Problems

1. G2 is only able to go to 20uL/min |
2. Breakthrough still present /SCIEX/
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What finally worked: “AnaCondA’”
(Analytical Conduit Adapter)

£ 50e5

GOAL: DILUTE THE INJECTION “PLUG” WITH
AQUEOUS MOBILE PHASE

Use 1/16in yellow stainless steel with reducers
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Advantage of using the online analytical conduit adapter mixer

A.

- @ Direct Injection - PFBS (298.9/ 80.0)
@ Direct Injection - PFHxA (313.0/269.0)

Breakthrough
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Re = Reynolds Number
p = Density of mobile phase

V = Velocity

D = Diameter of anaconda

p = Dynamic viscosity of mobile phase

* High injection solvent strength required by EPA Method 537 causes
breakthrough, even with a 1 uL injection volume

* This approach works through increasing the Reynolds number and
promoting turbulence, therefore creating more mixing upstream of the

analytical column
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Injection Reproducibility

SLOW ASPIRATION RATE (0.1 UL/SEC) = IMPROVED REPRODUCIBILITY
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Final Flow Conditions

100

Percent (%)
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MFLC Gradient

Same gradient as high flow, Solvent Savings
~100x solvent savings

23

.5 7.5
Time (min)

Column

: 100 x 0.3 mm, 3 um

Mobile A Mobile B
Flow Rate

mL/min

TOTAL (mL)
Cost ($)

Per Sample Per il

Per Year (100
sample/day)

Optima Fisher Water Cost $96 / L
Optima Fisher MeOH Cost $71 /L
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Comparison to Traditional Flow

@ XIC from 122019 PFAS HF Comparisan Curve wiff (sam...t HF, -MRM (36 ransitions): PFOA (413.0/363.0)

@ XIC from 20191219 10ul OM Curve KO.wiff (sample 1.._ions): PFOA (413.0 / 369.0), offset by -5.800 min
Component Name MFLC Area HF Area MFLC /Fl'gzdltlonal ::": o
PFBA 4.51E+06 6.66E+05 6.8 1,066
PFPeA 5.06E+06 6.30E+05 8.0 woss
PFBS 3.23E+06 1.19E+06 2.7 Boes
PFHxA 3.38E+06 3.17E+05 10.7 -
4:2 FTS 2.73E+06 3.30E+05 8.3 e
PFPeS 2.11E+06 7.76E+05 2.7 atii
PFHpA 3.43E+06 2.49E+05 13.7 2,005
PFHxS 1.76E+06 7.73E+05 2.3 2068 |
PFOA 3.61E+06 2.99E+05 121 — 'ﬁ
6:2 FTS 2.24E+06 4.20E+05 5.3 o0e0 i z 3 'Tmnm : § 7
PFHpS 2.43E+06 8.67E+05 2.8 @ XIC from 122018 PFAS HF Comparison Curve w (sam. .p;HF -MRM (96 ransitons): PFES (2989 80.0)
PFNA 3.82E+06 2.80E+05 13.6 .XIC;:::ZNBIZIS 10ul OM Curve KO.wiff (sample 12.._tions): PFBS (298.9 / 80.0), offset by -5.100 min
PFOSA 3.01E+06 1.26E+06 2.4 e [
PFOS 1.96E+06 9.02E+05 2.2 6508 |
PFDA 4.95E+06 4.05E+05 12.2 e
8:2FTS 2.16E+06 5.67E+05 3.8 5065
PFNS 1.96E+06 8.05E+05 24 e
PFUdA 5.91E+06 3.11E+05 19.0 E -
N-MeFOSAA 1.84E+06 5.08E+05 3.6 200
N-EtFOSAA 1.24E+06 3.96E+05 3.1 z::
PFDS 1.602E+06 6.76E+05 24 e
PFDoA 5.38E+06 2.87E+05 18.7 1,065 -
PFTrDA 6.53E+06 3.28E+05 19.9 :z:‘ - I S
PFTeDA 7.48E+06 3.09E+05 24.2 R AD NBECRE I e e 8R




Summary: Gains in Sensitivity Using Microflow
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Example LLOQ chromatograms

* Neat standards showed
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Reproducibility: Response of ISTD

2.0E+6

@ 13C,-PFOA
1.6E+6 — Mean
- -20%
L2E46 | o om om omom om o mprm = o am o m am am e e e = e e e am e = em e e em em e e e e e e = - - - - -
Z .#. % o) Y . o0 o %00,
Z '!_'_.'W' T L.—.'.l..
80E+5 | O O _ _ _ - o_______ Q0 S0 _ _____ (., S
4.0E+5
0.0E+0 L
0 10 20 30 40 50 60 70 80 90 100
Injection
4.0E+06
® 13C, PFDA
3.2E+06 m— Mean
- /- 30%
24EH06 | T o T g T T T T T T T T T T T T T s T e e e e e e e e e e e e e e e e m e —m——— - - -
p 4E+06 ..* ® ° @
< o f.. ._..w O 00-000—-0g0A00:
< 1.6E+06 ) ® Lol o, N % [ °
8.0E+05
00E+00 |||||||||||||||||||||||||||||||||||||||||||||||||
0 10 20 30 40 50 60 70 80 90 100
Injection

¢ 13C,-PFOA (used as an internal standard, top) and 3C,-PFDA (used as a surrogate,
bottom) in the analysis were plotted for all standards, QC’s and blanks
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Conclusions

A sensitive and robust method was developed for microflow analysis of the
analytes in EPA Method 537.

The assay showed reproducibility of internal standards, surrogates, and
calculated concentrations of unknown environmental samples over multiple
days.

The increase in sensitivity in this study enabled LLOQs of 1-5 ppt for EPA
Method 537 with a 4 uL injection volume.

A larger injection volume, enabled by the AnaCondA mixing approach,
would allow for even lower LLOQs if necessary.
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Trademarks / Licensing

The SCIEX clinical diagnostic portfolio is For In Vitro Diagnostic Use. Rx Only.
Product(s) not available in all countries. For information on availability, please
contact your local sales representative or refer to https://sciex.com/diagnostics.
All other products are For Research Use Only. Not for use in Diagnostic
Procedures.

Trademarks and/or registered trademarks mentioned herein are the property of
AB Sciex Pte. Ltd. or their respective owners in the United States and/or certain
other countries.
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