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In these work, we present the development, optimization, validation and application of a simple, fast, reliable and
cost-effective sample preparation approach using High Throughput Bar Adsorptive Microextraction (HT-BAUE) [1] in
combination with gas chromatography—mass spectrometry operating in the selected-ion monitoring acquisition mode,
for the simultaneous enrichment of ketamine (KET) and its major metabolite (norketamine, NKET) from a large
number of urine samples.

The target compounds were extracted in a HT-BAUE apparatus, which allows for simultaneous microextraction and
subsequent back-extraction of up to 100 samples, resulting in a sample preparation time of only 0.45 min/sample.
Under optimized experimental conditions, the developed methodology allowed for linear dynamic ranges between 5.0
and 1000.0 ug L' with determination coefficients of 0.997 and 0.999, as well as average recovery yields of 84.9-89.8
% and 96.5-97.8 % for NKET and KET, respectively [2].
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Experimental Procedure

MICROEXTRACTION STAGE

Figure 1 - HT-BAPE-uLD cycle proposed. a -
Styrene rod with and without a coated BAUE
device fitted at the bottom side; b - Apparatus
with the possibility of accommodating 100

BAUE devices; ¢ - Apparatus closed and

100 sampling vials % containing 100 vials ready for the

microextraction stage; d - 100 simultaneous

100 BAUE devices microextractions via cavitation in an ultrasonic
bath; e - Apparatus closed and containing 100

glass vial inserts for uLD; f - 100 simultaneous

MLD via cavitation in an ultrasonic bath; g -

BACK-EXTRACTION STAGE The vials are closed and ready for LVI-GC-
Styrene rod Styrene rod ’ > B MS(SIM) analysis, where the HT-BAWE-uLD

with BANE BA -
” ME device . .
device o) apparatus can be reused after being rinsed.
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Results

Method optimization
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Figure 2 - Effect of polymeric sorbent selectivity (a) and matrix pH (b) on the enrichment of KET and NKET from aqueous
media, obtained by HT-BAUE-uLD/LVI-GC-MS(SIM). The error bars represent the standard deviation of three replicates.
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Method optimization
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Figure 3 - Effect of microliquid desorption solvent (a) and microextraction time (b) on the enrichment of KET and NKET from
aqueous media, obtained by HT-BAUE-uLD/LVI-GC-MS(SIM). The error bars represent the standard deviation of three replicates.




Results

Method optimization

Table 1 — Optimized experimental conditions using HT-BAUE-uLD/LVI-GC-MS(SIM).

Condition

Optimized
parameter

Desorption
solvent

MeOH
(100 pL)

Back extraction
time

Microextraction
time

Shaking
speed

1800 rpm

Matrix pH




Method validation

Table 2 — Recovery yields (% * RSD, %) using four spiking levels, as well as LODs, LLOQs, linear ranges and r2, for KET and
NKET in urine matrices, obtained by BAuUE-uLD/LVI-GC-MS(SIM), under optimized experimental conditions.

~  KeT. . NKET
1.0

5.0

5.0 to 1000.0
y =0.0032 x + 0.0066 y=0.0032 x + 0.029
0.9990 0.9970

105.0 £ 9.2 103.1 £ 5.8
97.8+7.9 89.8+4.7
96.6 +7.2 88.1 £8.5
96.5+4.0 849+34




Application to real samples
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Figure 4 — Total ion chromatogram of an assay from a spiked (125.0 ug L-') and unspiked urine sample, performed by HT-BAUE-
MLD/LVI-GC-MS(SIM), under optimized experimental conditions




Conclusion

Method successfully optimized, validated and applied for the analysis of KET and NKET in urine

samples using a convenient HT-BAUE apparatus

The proposed HT-BAME-pLD cycle proved to be simple, cost-effective and environmentally

friendly, without compromising performance

This analytical approach has the possibility of performing the microextraction and subsequent
desorption of up to 100 samples in a single apparatus in just 45 min. This resulted in an average

sample preparation time of 0.45 min/sample

To our knowledge, this is the first work that employs a high throughput based microextraction approach

for the simultaneous extraction and subsequent desorption of KET and NKET in up to 100 urine

samples simultaneously.
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In these work, we present the development, optimization, validation and application of a simple, fast, reliable and
cost-effective sample preparation approach using High Throughput Bar Adsorptive Microextraction (HT-BAUE) [1] in
combination with gas chromatography—mass spectrometry operating in the selected-ion monitoring acquisition mode,
for the simultaneous enrichment of ketamine (KET) and its major metabolite (norketamine, NKET) from a large
number of urine samples.

The target compounds were extracted in a HT-BAUE apparatus, which allows for simultaneous microextraction and
subsequent back-extraction of up to 100 samples, resulting in a sample preparation time of only 0.45 min/sample.
Under optimized experimental conditions, the developed methodology allowed for linear dynamic ranges between 5.0
and 1000.0 ug L' with determination coefficients of 0.997 and 0.999, as well as average recovery yields of 84.9-89.8
% and 96.5-97.8 % for NKET and KET, respectively [2].
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