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Abstract

Sample preparation is a crucial step in chemical analysis. Stir Bar Sorptive Extraction (SBSE) is one of the sample
preparation methods employed in this field. This article provides an overview of the SBSE method and reviews its
applications in toxicology. It discusses the extraction mechanism, factors influencing extraction efficiency,
advantages, and disadvantages, and various applications of this method in pesticides, environmental cases,
pharmaceuticals, food samples, forensic medicine, and more. The SBSE is an attractive alternative to traditional
extraction methods, as it reduces solvent consumption, desorption costs, and extraction time. Its advantages include
operational simplicity, good reproducibility, high recovery rates, and minimal use of organic solvents. In this review,
52 articles were selected for final analysis, with a portion of the results focusing on biological samples relevant to
occupational toxicology. It can be concluded that this method is still in the early stages of widespread application,
and many issues require further research.
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lsew ;3SBSE 35, glas )8

PDMS: Polydimethylsiloxane; GC-MS: Gas chromatography-mass spectrometry; HPLC: High-performance liquid chromatography; PDMS: Polydimethylsiloxane; BP: Benzophenone; SBSE:
Stir bar sorptive extraction; FLD: Fluorescence detector; UV: Ultraviolet; TDU: Thermal Desorption Unit; PAHs: Polycyclic aromatic hydrocarbons; OCPs: Organochlorine pesticides; PCBs:

Polychlorinated biphenyls; PEs: Phthalate esters; d-SPE: Dispersive solid phase extraction; FPD: Flame Photometric Detector
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RPlSE (.;.\:J}.AJJSJ‘)S.LAL
(100 mm™*4.6 mm)

2.5 mM NaH2PO4; 2.5 mM
DTMACI; 1.25mM Na2EDTA;
2% ACN

ACN: 0.1% (v/v) FA
v H20 40:60 (v/v)

MeOH:H20, 19:81 (v/v)

ACN:ammonium acetate, 90:10

100% MeOH

MeOH:H20, 95:5 (v/v)
MeOH:2-propanol, 60:40 (v/v)

UV 264 nm

ESIMS/MS(M+H)
+ Derivatization

FD; Excitation:

200 nm; Emmision:

301 nm

ESIMS/MS
(M+H)+

DAD

325 nm
295 nm

DAD

325 nm, 295 nm,

330 nm

<IN

48,89

NA

@iss v

@Ey Y

VA

ey

LETCRI

> ,liel slasals

r2 =0.999

R.S.D. =4.2-4.5%
R.S.D. =4.3-4.6%
LOD=1.5 mol L1
LOQ=4.95_mol L—1
r2 =0.993;
LOQ=10ngmL—1;

CV =9.9%; R.S.D. =3.9%
r2 = 0.995-0.998;
R.S.D.=1.1-5.2%
(inplasma);

LOQ=2.5 ngmL—1
R.S.D. =1.9-4.7%;
LOD= 0.4 ngmL—1;
LOQ=0.015 gmL—1
r2 = 0.9997-0.9999;
R.S.D. =5.93%;
LOD=0.02 mol L—1;
LOQ=0.07_mol L—1
R.S.D. =5.58%;
LOD=0.1_mol L—-1;
LOQ=0.3_mol L1

r =0.9995-0.9998
R.S.D. =5.3-8.1%;
R.S.D. =0.32-1.92%
LOD= 10 nmol L—1 to
0.5pmol L—1;
LOQ=0.02—1.1umol L—1
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(Sls o0 )
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(delaa 1) 1o

(Fdlen V) Lasally

lpg -1 (SCAN),
10 ng 1-1 (SIM)

BiEY)

Osa US 0.06-0.4 pgml—1
Lol 25 ng ml—-1

(Fdlse +/A) Lailly

5l iie L SBSE AA, ECF
(EN¥]
SBSE
SBSE
SBSE
@>buzisne L SBSE ECF
s
SBSE AA
SBSE
SBSE ol dasa g5l Giie
K&
SBSE wou8) dass g5l Fide
Sl
SBSE PFBHA L s g5l gide
St 5
SBSE hydrolysis, in situ
Kl Sl derivatization,
SBSE da s (g5l Fide
Acetic anhydride/ethyl
chloroformate
SBSE AA, ECF
SBSE
SBSE
SBSE RAM sorbent

TD

TD
TD
TD
TD

TD
TD

TD

TD

TD

TD
s 1D
LD

TD

TD
LD
LD

TD-GC-MS

s Malcangi
(V¢) ol Kan
TD-GC-MS
TD-GC-MS
TD-GC-MS
TD-GC-MS

TD-GC-MS
GC-MS (SIM) Nogueira
0.4-4 ng/L ()

GC-MS (SIM)
20 pg/mL

GC-MS (SIM) 100
pg/mL

GC-MS (SIM)
22 pg/mL

GC-MS (SIM) 20-30
pg/mL

GC-MS (SIM) 0.46
pg/mL (TD)
10.0 pg/mL (LOD)

TD-GC-MS s Malcangi
(Vo) ol Sen
TD-GC-MS
TD-GC-MS
LC-UV 25 ng/mL Nogueira
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__

PCBs Sub pg ml—1 SBSE TD TD-GC-MS s Malcangi
DEHP LMU: 0.3ug -1 SBSE TD TD-GC-MS (Vo) oloSan
Oom =S goma-l Sl 20 ng 1-1 (SCAN), L SBSE AA TD TD-GC-MS

0.2 ng I-1 (SIM) ot gl

OP, NP Leaally 1, 0.004-0.04 ng SBSE D TD-GC-MS
ml—1

NP w5, S 5K Sl 0.2 ng ml-1 L SBSE D TD-GC-MS
s ol Eide

BPA 315 Lasally (51,00 20-100 pg ml—1 L SBSE AA D TD-GC-MS

oo solwEide

La 538 51 Sl 10-20 pg ml-1 L SBSE AA ™D TD-GC-MS
Lo ool ide

b8 slag3 55l 5 < ol 10-50 pg ml-1 L SBSE AA D TD-GC-MS
Lo ol ide

TBSA Lis 0.2 ng ml-1 SBSE D TD-GC-MS

TD-GC-MS: Thermo-Desorption-Gas Chromatography-Mass Spectrometry; GC-MS: TD: Thermal desorption; LD: Liquid desorption; PCBs: Polychlorinated biphenyls; DEHP: di(2-
Ethylhexyl)Phthalate; BPA: Bisphenol A; TBSA: Tuberculostearic acid; SBSE: Stir bar sorptive extraction; LC-UV: Liquid Chromatography-ultraviolet
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PDMS: Polydimethylsiloxane; GC-MS: Gas chromatography-mass spectrometry; HPLC: High-performance liquid chromatography; VOCs: Volatile organic compounds; GC-AES: Gas chromatography-atomic
emission detection; SBSE: Stir bar sorptive extraction; HSSE: Headspace sorptive extraction; TBSA: Tuberculostearic acid; GC-AED: Gas chromatography-Atomic emission detector; TD: Thermal desorption;
LD: Liquid desorption; PCBs: Polychlorinated biphenyls; BPA: Bisphenol A;
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