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ilrensicll Toxicological Analyses

Sample preparation

eCentrifugation
eFiltration

eThawing

eProtein precipitation

*GC-MS
*HPLC-UV
*HPLC-MS
*CE-UV
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Fiber SPME

microextraction

microextraction Open tubular

SFOME

HF-LPME

microextraction

SPDE
In-needle SPME MEPS
FNME

Membrane bag

membrane

assisted LPME

In-tip SPME
Fiber-packed tip
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Porous hollow fibre
impregnated with
organic solvent and filled
with acceptor solution




il University

of Glasgow

Aqueous sample
(doner phase)

Organic acceptor phase
inside the lumen of the fiber
g
Aqueous sample
(dener phase)
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Fibre walls impregnated with organic phase
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2- and 3-phases HF-LPME
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Optimising the Process




paestdl Factors that influence HF-LPME:
Type of solvent

» Good selectivity/like-dissolves-like
« High partition coefficient

» |deal viscosity

« Low water solubility

* Low vapour pressure
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Proberties of the tested oraanic

solvepts
V15=:051ty Surface tension Vapour pressure Water solubility Lo Ko
cP at ZD'”L 0.cm/s? kPa at 25°C L/mL at 20°C § faw

Undecane 19.2 0.075 5.4x10®
Tolusne 29.7 3.79 0.29 2 ?3
1-octanol 6 53 29.0 0.0106 0.59 3.0
1-undecanol - 30.1 0.00551 0.026 4.72
Dodecyl acetate 2.8° 29.6 0.00013 0.0031 6.1
Dihexyl-ether 1.7 25.6 0.0197 0.018 5.23
2-NPOE 12.8 37.9 0.00001125 0.81 5.45

#at 30°C; Pat 35°C; Kaw=Octanol/water partition coefficient



occol Factors that influence HF-LPME:
Type of solvent
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Amlodipine Atenolol Bisoprolol Canrenone Doxazosin Norverapamil P o Verapamil
m 1-butanol 2.8 53 5.6 4.1 4.5 4.1 3.9 2.1
N 1-octanol 21.0 1.0 50.6 0.0 38.0 53.6 0.1 90.8
® 1-undecanol 221 0.2 18.8 0.0 52.0 555 0.2 839
B 2-hexyl-1-decanol 7.9 0.0 134 0.0 5.6 111 0.1 0.8
B Di-hexyl ether 95.8 0.0 7.7 1.8 59.7 114.4 2.5 125.7
B Dodecyl acetate 67.6 0.0 7.0 0.0 714 113.1 0.4 111.8
= NPOE 73.7 0.0 31 0.0 68.5 85.9 0.1 94.1
B Undecane 14.2 0.0 1.8 0.0 0.4 28.0 2.1 106.1




el Factors that influence HF-LPME:
Type of solvent
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Amlodipine Atenolol Bisoprolol Canrenone Doxazosin Norverapamil | Spironolactone Verapamil
B 1-octanol:NPOE 1:1 12.9 0.3 29.2 0.0 6.2 10.3 0.0 14.4
® 1-octanol:dodecyl acetate 1:1 234 0.2 307 0.0 434 452 0.0 59.0
B 1-octanol:dihexyl ether 1:1 282 0.2 29.5 0.0 61.3 53.5 0.0 67.3
H 1-octanol:dihexyl ether 1:3 69.3 0.1 34.7 0.6 94.8 96.9 0.7 108.1
W 1-octanol:dihexyl ether 1:2 62.0 0.2 41.3 0.4 91.6 91.2 0.6 108.1
® 1-octanol:dihexyl ether 1:1 381 0.4 449 0.3 716 66.9 0.5 84.5
® 1-butanol:dihexyl ether 1:3 6.3 0.7 5.2 16 7.3 215 15 35.0
1-butanol:dihexyl ether 1:2 1.0 1.2 4.2 14 2.2 2.9 14 1.2
® 1-butanol:dihexyl ether 1:1 0.9 3.8 4.8 2.3 3.3 2.1 2.4 0.7




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

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

Acidic Basic Acidic Basic
analyte | analyte | analyte | analyte

SIS Acidic Basic Acidic Basic

Acceptor : ..
P n.a. n.a. Basic Acidic

phase



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

x=pH and y=% non-charged species



ihrerel Factors that influence HF-LPME:
PH of donor/acceptor phases
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25D-NBOMe 25E-NBOMe 25C-NBOMe 25B-NBOMe 25|-NBOMe 25D-NBOMe 25E-NBOMe 25C-NBOMe 25B-NBOMe 25|-NBOMe
m 1 mole/L (pH ca. 14) 7.2 6.3 8.0 73 6.5 ®1mole/L (pHca.0) 2.9 22 79 41 34
0.1 mole/L (pH ca. 13) 838 76 9.2 8.2 7.1 B 0.1 mole/L (pH ca. 1) 6.2 48 6.8 6.4 5.0
0.01 mole/L (pH ca. 12) 27.4 222 20.4 26.9 220 0.01 mole/L (pH ca. 2) 274 22.2 29.4 269 220
H0.001 mole/L (pH ca. 11) 89 370 131 136 125 M 0.001 mole/L (pH ca. 3) 222 17.5 23.0 19.9 158
Quantifier lon MRM Transitions Quantifier lon MRM Transitions

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 HCI



i owsedl Factors that influence HF-LPME:
lonic strength of donor phase
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Polar solute B ' 25D-NBOMe 25E-NBOMe 25C-NBOMe 25B-NBOMe 25I-NBOMe
W 0.0% (w/v) 31.2 36.8 36.2 409 459
m0.1% {W/V) 265 37.7 35.7 427 498
H0.5% (w/v) 211 29.1 29.2 347 39.4
Q @ B 1.0% (w/v) 18.6 283 29.2 373 445
c:gg B 5.0% (w/v) 11.3 19.7 18.8 25.3 35.0
27 8 %& B 10.0% (w/v) 41 7.8 75 11.2 17.1
é? @&} B 20.0% (w/v) 2.6 5.3 5.0 7.4 11.4
Hyﬂrated mr solute B Quantifier lon MRM Transition

and precipitated potar solute A



pshesol Factors that influence HF-LPME:
Extraction time
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* Too long: loss of solvent
» Too short: not enough extraction
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ipowsed 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
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Ehowees Factors that influence HF-LPME:
Time and forced convection
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X 25D-NBOMe 25E-NBOMe 25C-NBOMe 25B-NBOMe 25|-NBOMe
HSmin 3.0 39 78 29 34
® 10min 21.0 25.0 28.1 235 26.0
M 20min 26.0 30.9 37.2 29.2 349
M 30min 43.0 472 51.1 48.0 50.1
M 40min 57.0 69.6 65.8 619 65.4
B 50min 59.2 63.6 67.1 63.3 67.2 1 -

Quantifier lon MRM Transition



ipreresol Factors that influence HF-LPME:
Time and forced convection
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= 1 min 4.6 5.4 7.1 6.6 7.6
=2 min 14.0 17.2 221 203 25.2
® 4 min 26.7 317 39.3 37.2 4138
® 6 min 47.2 52.8 62.6 61.8 66.6

Quantifier lon MRM Transition
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