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Toxicological Analyses

Sample preparation
Sampling Sample pre-treatment

•Centrifugation

•Filtration

•Thawing

•Protein precipitation

Extraction

•LLE

•SPE

•SPME

•LPME

Detection/quantification

•GC-MS

•HPLC-UV

•HPLC-MS

•CE-UV

Statistical evaluationDecision making/writing 
report



Microextraction methods 
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What is HF-LPME?



2- and 3-phases HF-LPME

DP  S/AP DP  S  AP



The Equilibria Process



Optimising the Process



Factors that influence HF-LPME:
Type of solvent

• Good selectivity/like-dissolves-like 

• High partition coefficient

• Ideal viscosity

• Low water solubility

• Low vapour pressure



Factors that influence HF-LPME:
Type of solvent



Factors that influence HF-LPME:
Type of solvent



Factors that influence HF-LPME:
pH of donor/acceptor phases

2-phase HF-LPME 3-phase HF-LPME

Acidic 
analyte

Basic 
analyte

Acidic 
analyte

Basic 
analyte

Donor 
phase

Acidic Basic Acidic Basic

Acceptor 
phase

n.a. n.a. Basic Acidic



Factors that influence HF-LPME:
pH of donor/acceptor phases

x=pH and y=% non-charged species



Factors that influence HF-LPME:
pH of donor/acceptor phases

Effect of the pH of the donor phase using different molarities of NaOH Effect of the pH of the acceptor phase using different molarities of HCl



Factors that influence HF-LPME:
Ionic strength of donor phase



Factors that influence HF-LPME:
Extraction time

• Too long: loss of solvent

• Too short: not enough extraction



Factors that influence HF-LPME:
Forced convection

• Stirring, vortex-shaking, sonicating

• Increases the mass transfer

• Decrease time to reach equilibrium

• Bubbles formation

• Leakage and evaporation of solvent

• Damaging the fiber



Factors that influence HF-LPME:
Time and forced convection



Factors that influence HF-LPME:
Time and forced convection
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