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1. Introduction

Ultraviolet (UV) filter chemicals from sunscreens and personal care
products are increasingly recognized as emerging contaminants of
concern in drinking water!. Their persistence and reported biological
effects highlight the need for sensitive and reliable monitoring
approaches?. The objectives were to optimize quantitation to achieve
ppt level detection without offline extraction and assess the
occurrence of these compounds in multiple drinking water matrices.
In this study, 20 UV filters were analyzed using a Shimadzu LCMS-
8060RX triple quadrupole mass spectrometer.

2. Methods

Analytes were analyzed using multiple reaction monitoring (MRM) in
a negative mode for benzophenone 4 and positive mode for others.
Internal calibration curves were prepared in 60% methanol
containing 0.1% formic acid with a minimum of seven calibrators per
compound (n = 4) and linear range of sub-ppt to high-ppb. Fortified
water samples (n = 5) were analyzed to assess matrix performance,
followed by analysis of un-spiked samples (n = 4) for target
compounds.

Table 1 LC and MS parameters for UV Filters

Parameters Value

Shim-pack velox biphenyl column
2.7 um, 2.1 x 100 mm

Analytical Column

Shim-pack velox biphenyl column

Delay Column 2.7 um, 2.1 x 50 mm

Injection Volume 100 pL

0.3 mL/min; 12 minutes with

Flow Rate & Run Time gradient: 25-98% B

Nebulizing Gas Flow 4.0 L/min

Heating & Drying Gas Flow 10.0 L/min
Interface Temperature 300 °C
Desolvation Line Temperature 250 °C
Heat Block Temperature 400 °C

3. Results

 Target analytes including 20 UV filters were optimized.
Calibration curves showed excellent linearity (R* > 0.99) with
calibrator accuracies within 80-120% and %RSD <10%.
Direct injection of 100 yL without any sample extraction steps
resulted in sub ppt LLOQs.

 Retention times and peak shapes remained stable on the
Shim-pack Velox biphenyl columns throughout method
development.

* Several initial and continuing calibration verifications were run
as quality controls (QC). Spikes with low/mid/high
concentrations in five matrices: LC/MS reagent water, bottled
water, filtered water, tap water, and well water, were
quantifiable. The result showed an excellent accuracy in
replicates (n=5) with mean percent recoveries 80-120% and
%RSD <10%, demonstrating excellent robustness of the
method with a high level of accuracy and precision across
these water matrices. Representative chromatograph was
shown in spiking in-vial 0.125 ng/mL (level-11) in a tap water
matrix (Fig. 1).
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Fig. 1 Chromatogram of UV filter standards spiked in tap water

A summary of 20 UV filters, including each compound RT
(min), m/z of quantifier, and the linear range (ng/mL) of were
listed in Table 2.

* Representative linear calibration curves with 15-point
concentrations were shown in Fig. 2.

Table 2 Summary of UV filters optimized results

Quantifier

(m/z)

Linear Range
(ppb = ng/mL)

Keto-avobenzone 4.6 311.2-161.2 | 0.005-10
(keto-avo)

Enol-avobenzone 5.3 311.25161.2 | 0.005-10
(enol-avo)

Cinoxate (2-EMC) 3.8 251.1—133.3 0.001-5
Ecamsule (TDSA) 2.8 563.7—482.3 0.05-100
Ensulizole (2-PBSA) 2.8 275.0—-193.3 0.1-200
Homosalate (HMS) 4.9 263.2—139.2 0.05-100
Meradimate (MA) 4.6 276.2—120.1 0.08-10
Octisalate (OS) 4.6 251.2—5121.2 0.02-200
Octocrylene (OCR) 5.6 362.2—232.3 0.006-50
Padimate O (EHA) 5.1 278.2—107.3 0.01-50
Benzophenone (BP) 3.7 183.1—105.2 0.04-20
Benzophenone-1

(BP-1) 3.3 215.1>137 .1 0.005-10
Benzophenone-2

(BP-2) 3.0 247.1>137.2 0.006-50
Benzophenone-3

(BP-3) 4.1 229.1>151.1 0.002-5
Sulisobenzone

(BP-4) 2.9 306.9>211.1 0.05-100
Benzophenone-6

(BP-6) 3.9 275.1>151.1 0.002-2
Dioxybenzone

(BP-8) 3.5 245.1>121.1 0.001-5
Benzophenone-10

(BP-10) 4.3 243.1>151.1 0.0005-2
Octabenzone

(BP-12) 6.0 327.2>137.2 0.003-2
Enzacamene

(4-MBC) 4.5 255.2—171.3 0.01-20
Benzophenone-d10

(BP-d10) 3.7 193.1>110.2 N.A.

Area Benzophenone 0.04-20 ppb
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Fig. 2 Representative linear calibration curves

4. Conclusion

A highly sensitive, precise, and robust direct injection LC-MS/MS
method enables sub-ppt to high-ppb quantification of 20 UV filters
in drinking water. Overall, the highly sensitive and robust Shimadzu
LCMS-8060RX Triple Quadrupole Mass Spectrometer combined
with this extraction-free workflow provides a simple, reliable, and
high-throughput approach for quantifying emerging UV filters at
ng/L concentrations in drinking water.

References:

1) Current Environmental Health Reports, (2025) Vol. 12, No. 28, Jaskulak et al.
2) Photochemical & Photobiological Sciences, (2020) Vol. 19, No.1, Shanthi et al.

Disclaimer:

The products and applications in this presentation are intended for Research Use Only (RUO). Not
for use in diagnostic procedures. The authors are affiliated and funded by Shimadzu Corporation.
The named authors declare no competing financial interest.



	Slide 1

