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Table 2. LC and MS method conditions of the three EPA methods 3. Results

Calibration curves were successfully established for all the analytes
Shim-pack Velox SP-C18  Shim-pack GIST 18 Shim-pack Velox SP- in accordance with EPA Method 537.1, 545 and 544. All analytes
column, column, C18 column, _ o _ _
Column 2.7um, 2.1x50mm  2.0um, 2.1x 100 mm 2.7 um, 2.1 x 100 mm demonstrated R? values exceeding 0.99, confirming strong linearity
across the calibration range. The accuracy of all injections
remained within 80% — 120%, and %RSD values for all calibration
levels were below 15%.

1. Introduction

EPA 537.1 EPA 545 EPA 544

Parameter

Continuing calibration checks were performed after triplicate
injections for each method—starting with 537.1, then 545 and
544—repeated three times to evaluate rinse effectiveness and
system consistency. Figure 3 shows accuracy at the LLOQ, mid,
and HLOQ levels, with average accuracy on the y-axis and %RSD
as error bars. All analytes maintained 80-120% accuracy

® PFAS are persistent synthetic chemicals found in consumer and
industrial products, while cyanotoxins are harmful substances
produced by cyanobacteria in water bodies.

€ EPA Methods 537.1 and 533 are approved by EPA for PFAS
analysis in drinking water; Methods 544 and 545 target

Analytical

Shim-pack GIST C18

Not applicable
5um, 3.0x 50 mm

Delay Column Not applicable

Injection

L . . . . . 2 uL 20 pL 10 uL _— .
cyanotoxins like microcystins, nodularin, cylindrospermopsin, and Volume " i i and %RSD below 15%, confirming reliable performance and
anatoxin-a. Column Oven 45°C 40°C 40°C 140.00 effective rinsing in preventing mobile phase contamination.

Temp. _120.00 : | o
@ A single Shimadzu LCMS-8060RX system with automatic method Flow Rate 0.25 mL/min 0.3 mL/min 0.3 mL/min " 5100 00 [oi s Ml oce =@ ] B W G O WGl Figure 4 displays chromatograms of PFBS (negative ion, Method
switching enables efficient, accurate analysis of PFAS and Run Time 18 minutes 8 minutes 8 minutes 35‘ 80.00 537.1) and cylindrospermopsin (positive ion, Method 545) at the
cyanotoxins, reducing equipment needs and turnaround time. MS Interface ESI Negative ES| Positive ES| Positive é’ S 60.00 | LOQ before and after method switching. Chromatogram No. 1 is
(&) . g . . .
Nebulizing O 40.00 | from the initial calibration, while Nos. 2—4 are subsequent checks.
3.0 L/min 3.0 L/min 3.0 L/min © . .
2 Method Gas Flow 20.00 Results confirm stable LOQ accuracy and consistent system
. Vietnoas Heating Gas 15.0 L/min 10.0 L/min 10.0 L/min 0.00 performance despite method switching.
Figure 1 illustrates the LC-MS system’'s method-switchin Dr I:ilnogWGas ~2~"y ~2~"' o‘y Q‘; ‘@Qove‘??\)“v ‘??060 @v‘{‘v
g 8 . B y g yFl 5.0 L/min 10.0 L/min 10.0 L/min <( Q Q Q QQ QQ QOQ Q Q& PFBS @ LOQ in EPA Method 537.1
capability, enabling seamless transitions between EPA Methods Inte:;’;’w ~2~ N & g&c}g st Swinioss soft 2 Swichio3 st Sucioses 51
. o o o q " injections : o injections 54 injections
537.1, 544, and 545 on a single platform. For EPA Method 537.1 Temp 100°C 300°C 300°C N shous o 25 onous 25 ooy s
: . - LLOQ avg Mid-conc avg HLOQ avg ;
(PFAS analysis), the flow path includes the delay column to remove DL Temp. 150 °C 250 °C 250 °C 14000 oot e oo e R R
baCkgrour.]d PFAS In ContraSt, for EPA .MethOdS 544 and 545 Heat Block 250 °C 400 °C 400 °C 120:00 ﬁgéitfiz?;;ogéS% ﬁ?ggtzzﬁy;g?gg ﬁgsgzﬁy&gﬂ‘g’g ﬁjgggtriziyr:]g?éa"?/o
(cyanotoxin analysis), the delay column is bypassed to prevent Temp. 100.00 Cylindrospermopsin @ LOQ in EPA Method 545
unnecessary contaminations, e.ne?,uring accurate. result.s.” This Figure 2 provides a detailed overview of the batch structure o 80.00 ol cuicnosr ‘2) sucno s 7 5 s ssn 2of
automation enhances workflow efficiency and analytical flexibility. designed to evaluate the system's robustness and reliability during 2> 60.00 2 nptirs Shmoctons 10 4 mectons
. . . . . . . © 1
. . . . . Q 0.0 0.0 0.0- 0.0
To prevent mobile phase contamination when switching between method switching. In total, the batch included 2394 injections, S5 4000 R TAR = A T
. . . : : : covering null, solvent blank, rinse, and standard injections, with 54 < 9 2000 Accuracy: 98.2% Accuracy: 100.3% Accuracy: 96-1% Accuracy: 95 2%
PFAS and cyanotoxin analysis, a simple five-minute rinse (the flow . . g njection no. injection no. 155 injection no. 208 njection no.
. . - . . hours of continuous operation. 0.00 _ o
path indicated by the red lines in Figure 2) with the appropriate Anatoxin-a Cylindrospermopsin Figure 4: Mass chromatogram and quantitative accuracy of
. . - PFAS 5371 PFAS 537.1 PFAS 537.1 PFAS 537.1 . . .
mObIIe phase 1S Shown tO be SUﬁ|C|ent- Cal curve, n=3 Control injections Control injections Control injections LLOQ avg = Mid-conc avg mHLOQ avg representatlve Compounds before and after SWItChmg methOdS'
37 injections 15 injections 15 injections 15 injections
140. .
000 C (EPA 544) 4. Conclusion
Accumulator/trap _ 120 00
_for 537 .1 Analytical column 1 1 1 1 o . .
e Lt e oS This study shows that PFAS and cyanotoxins can be accurately
WitF;]u[r;F();E Analytical column for 537.1 Diversion Valve Cyanotoxins 545 Cyanotoxins 545 Cyanoto_xi_ns ?45 Cyanotoxins 545 g 5‘ measured using one tnple quadrupole mass Spectrometer W|th
(4 solvents) (Shim-pack Velox SP-C18 ) Cal curve, n=3 Control injections Control injections Control injections th © i i ] ) ] ] ]
Fov.oate —_ 46 injections 18 injections 18 injections 18 injections S5 automatic method switching. A quick five-minute rinse ensures
< § clean transitions between methods, minimizing downtime and
um Analytical colum . . .
with LPOE Fov.oo7 v "or 544 1 1 1 1 manual work. This streamlined setup reduces equipment costs,
(4 solvents) Loop for 545/544 e Drain

boosts efficiency, and supports high-throughput environmental
testing, including rapid response to events like harmful algal
blooms.

to skip accumulator

Figure 1: Flow diagram of the integrated LCMS-8060RX for multiple

LLOQavg = I\ﬁd-conc avg mHLOQ av

applications (red lines indicate the flow in the rinse step).

Figure 2: Batch structure designed to assess the performance and
reliability of running three analytical methods on a single system.

Figure 3: Results of contlnumg calibration checks?or the three EPA
methods.
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