iNG's Development and validation of a high-throughput method for
College biomonitoring exposure of invertebrates to contammants in
LONDON aquatic systems

Lucy J. Birkitt", Stewart F. Owen?, Thomas H. Miller', Leon P. Barron!

95 BBSRC

L Ittt 1 /nalytical, Environmental & Forensic Sciences Division, Faculty of Life Sciences and Medicine,
King's College London, 150 Stamiord Street, London, SET 9NH, United Kingdom I} i
? Global Safety, Health and Environment, AstraZeneca, UK *L Ly, B/rk/tt@kcl 20.Uk

1. Introduction

« Drugs enter the environment through human use

The aim of this work was to find a faster and more effective extraction - Aquatic organisms are exposed but effects are not well
method to help measure pharmaceuticals in aquatic systems understooa

2. Experimental

Testing micro-elution solvents

(50 pl):

« Methanol

« Acetonitrile

« 50:50 Methanol:Acetonitrile
« 50:00 Ethyl acetate: acetone

3. Results & Discussion

« Extracting compounds can pose many analytical challenges

1.4 }

Instrument: Shimadzu LCMS8060

Mobile Phase 0.1 % FA in (A) H,0 and (B) MeCN/MeOH; Gradient: 4

min; Re-equilibration time: 1 min; Autosampler cycling: 0.5 min;

Total analysis: 5.5 min; Flow Rate: 0.5 mL/min; Injection Vol.: 10 pL
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Fig. 1. Chromatogram showing all 135 compounas
+ 27 internal standards (for more info, see $.14.1 )

Though clear chromatograms were obtained for many compounds (Fig 3.), i Rapid and erratic A el B)
unusually high and irreproducible recovery were observed using micro- Q80 - . ” 80 - . Y
. . S evaporation &
elution (Table 1). The cause was found to be evaporation of eluate from the E £
wells (Fig. 2). S =
= 40 - S 40 -
0\2 . S . Slower and more consistent
lable 1. Summary statistics of elution in ultra-pure water to prevent evaporation evaporation rate
0 i i i i 0 j j j j
0 10 20 30 40 0 10 20 30 40
Min 2 3 Time (minutes) Time (minutes)
-e-MeOH -*-ACN --50:50 -MeOH - ACN -#-50:50
Max 141 12150 , _ _ ,
Mean % 078 Figure 2. Evaporation of A) 30 ul of organic solvent alone, and B) same solvents but with 30
— uL of water in the well
Standard deviation +19 +468
A) Retention time: Retention time:
2.007 mins B) 2.007 mins
lable 2. Summary of analytical performance characteristics for 67 contaminants of
emerging concern in Gammarus pulex using PuLE, 2xSPE, and LC-MS/MS Transitions: Transitions:
Linearit Precision Matrix Effect Inaccurac Sensitivit 237.10 >192.05 L8> I
Y Y Y 237.10 > 192.05 237.10 > 192.05
(rr]:aSX RSD% RSD% Inter Day  Recovery = CVo, LLOD LLOQ
1=10) n=3 n=3 n=3 n=5 ) n=3 n=6 n=6 Peak area: 3501636 Peak area: 3661283
R? at 25ngg! at100ngl? 100ngL?! 50ngg? 50 ngg* 25ngg! 100ngg! nggt ngg? e e e e TR TR TR TR
Median  0.9955 9 8 15 76 54 9 1 1 2 F/gure 5 Chromaz‘ograms shOW/ng A ) Standard of 250 ng/L carbamazep/ne
Mean  0.9950 9 8 14 74 51 9 4 1 3 in 10mM ammonium acetate and B) 250 ng/L carbamazepine subjected to
(x SD) (£0.0033) (£5) (£4) (£4) (£13) (£20) (£14) (£14) (£1) (£4) u-e/utlon SPE and e/uted l'n methano/
5. Conclusions 6. Future Jptions to reduce
v" Evaporation was a major limitation of micro-elution SPE Investigate other methods to evaporation:
v" Evaporation led to inconsistent recovery values overcome evaporation \
v" Methanol was performed better as an elution solvent for v" Understand gptakg of et solvent evaporate e water i el
pharmaceuticals pharmaceuticals into completely then hefore alution
v Water may slow evaporation of small solvent volumes biota using reconstitute '
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