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Abstract

In recent years, the main focus has been on microextraction methods that enable high recoveries of target analytes regardless of sample matrix
complexity. The most commonly used techniques include liquid-liquid extraction (LLE), solid-phase extraction (SPE), solid-phase microextraction
(SPME), dispersion-liquid microextraction (DLLME) and packed sorbent microextraction (MEPS) and bulk phase sorption extraction (FPSE).
These techniques represent the rapid development of sample preparation techniques in various fields such as: B. Biology, Environment, Food
Science, Natural Products, Forensics, Toxicology. In the fields of biology and forensics, where different drugs with different chemical properties are
analyzed, sample preparation is required to make the samples suitable for instrumental analysis. Mass detector or tandem mass detector (MS/
MS). This review focused on the biological and forensic applications of these innovative techniques and highlighted the main benefits and results

achieved in laboratory and clinical practice.
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Introduction

Sample extraction is the maximum essential section of the analytical
workflow because of its position withinside the accuracy (precision and
trueness) of effects acquired from the evaluation. Several strategies were
evolved over the years, beginning from the conventional techniques for
pattern instruction, which includes solid-section extraction (SPE) and liquid-
liquid extraction (LLE). These strategies, extensively implemented in lots of
fields, have proven a few limitations, which includes the usage of poisonous
natural solvents, solvent evaporation accompanied via way of means of
pattern reconstitution and lengthy programs time. To eloquently deal with the
shortcomings of classical pattern instruction strategies, a brand new elegance
of pattern instruction strategies referred to as microextraction strategies have
emerged over the last couple of many years with a not unusualplace approach
of simplification and greenification of the pattern instruction workflow. In latest
years, important interest has been targeted on microextraction strategies that
permit excessive healing of the goal analytes, even supposing the pattern
matrix is just too complex.

Description

The maximum used strategies encompass liquid-section micro extraction
(LPME) with its exclusive implementations, which includes single-drop micro
extraction (SDME), dispersive liquid-liquid micro extraction (DLLME), whole
fiber liquid-section micro extraction (HF-LPME) and solidified floating natural
drop micro extraction (SFO-DME). In LPME, the extraction section is primarily
based totally at the extractive homes of various solvents (e.g., DESs, ILs and
ferrofluids), which play the maximum essential position withinside the whole
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procedure. Other micro extraction strategies encompass solid-section micro
extraction (SPME), micro extraction viaway of means of packed sorbent (MEPS)
and fabric-section sorptive extraction (FPSE). These strategies reveal speedy
improvement in exclusive fields, which includes organic, environmental, meals
sciences, herbal products, forensic medicine and toxicology. In this review, the
eye has been targeted at the lately evolved micro extraction strategies and
their programs in forensic and organic fields, highlighting the important benefits
and effects which have been made in laboratory and medical practice [1].

The software of micro extraction strategies for forensic functions is
extensively disbursed in numerous fields. These strategies are a part of a
chief research procedure performed for justice functions wherein the analytical
laboratory facts can offer solutions in instances of suspected dying because
of the impact of illicit materials, prescribed drugs, or poisons with evaluation
achieved on post-mortem samples accumulated all through autopsies.
Biological samples can also be accumulated from residing humans in instances
of suspected drug intoxication, for example, in street injuries with using below
the impact of materials or sports activities doping. Hollow fiber liquid-section
micro extraction (HF-LPME) normally employs disposable propylene fibres
that include the extraction solvent. The hole fiber is immersed withinside the
aqueous pattern answer that consists of the goal analytes for the extraction.
There are principal varieties of HF-LPME: -section HF-LPME and three-section
HF-LPME. In the primary approach, the hole fibers include the natural solvent
(acceptor section) and extraction takes region through passive diffusion of the
analytes from the aqueous pattern (donor section) to the acceptor section [2].

This technique is used for the extraction of analytes with low polarity
and the approach is well suited with GC because the extraction and pre
concentration of the analytes are finished with the aid of using an natural
solvent. In the second one case, after the extraction of the analytes to the
natural solvent this is immobilized withinside the pores of the fiber, the analytes
are in addition extracted into a brand new aqueous section withinside the
lumen of the fiber. This technique is used for ionisable compound extraction
(acids and bases). The principal blessings of HF-LPME are its low cost, its
excessive performance concerning pattern smooth up, in addition to the supply
of excessive enrichment factors. With HF-LPME, it's miles feasible to extract
goal analytes from aqueous samples, throughout a supported liquid membrane
(SLM) and into an acceptor answer, so it calls for specialised equipment. In
the sphere of forensic toxicology, confirmed a fueloline chromatography-
mass spectrometry (GC-MS) technique blended with HF-LPME for the
willpower of amphetamine (AMP), methamphetamine (MET), fenproporex
(FEN), 3,4-methylenedioxymethamphetamine (MDMA), 3,4-methylene-
dioxyamphetamine (MDA) and 3,4-methylenedioxyethylamphetamine (MDEA)
in complete blood [3].
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The samples had been organized the use of a three-section HF-LPME to
entice the goal molecules in the fiber lumen; therefore, an aqueous answer
with a pH distinctive from that of the analytes changed into used. An acid
answer primarily based totally on hydrochloric acid changed into used because
the acceptor section, at the same time as the organic matrix diluted in sodium
hydroxide changed into the donor section. Sodium hydroxide (2.five mL NaOH
1M, pH = 12) changed into brought to 500 1L of complete blood to represent
the donor section. Hollow-fiber pores had been full of dihexyl ether with the aid
of using submersion for 10 s into the natural solvent. The lumen of the hole
fibers changed into full of 50 1L of hydrochloric acid (HCI 1 M, pH = 3) because
the acceptor section. Then, the answer changed into stirred for 30 min at 1500
rpm. The limits of detection ranged from 1 to three ng/mL, at the same time as
the bounds of quantification ranged from 2 to five ng/mL.

The proposed manner indicates advantages, along with low intake of
natural solvent, clean neutralization of the answer used as acceptor and
donor phases and small quantity of pattern (500 1L, much less than different
strategies the use of humor vitreous (2 mL), urine (1 mL), or blood (1 mL)). Due
to the general blessings that emerged from this work, the proposed HF-LPME
technique supplied a cleanser and much less highly-priced opportunity to the
classical extraction strategies. Notwithstanding the benefits depicted in the bio
analysis, a creative use of FPSE was the assessment as another apparatus
for entire blood examination, in particular the bio fluid Sampler (BFS). As
depicted in a few papers, FPSE can be applied straightforwardly to entire blood
or weakened entire blood without requiring any example pre-treatment (like
filtration or protein precipitation). The FPSE method was then spearheaded as
another strategy for the examination of dried blood to consider the conceivable
substitution of the customary Dried Blood Spot with the more current FPSE
(utilized as dried bloodstain paper), to gather entire blood tests in a single spot
and afterward send them by regular mail for investigation in ensured research
facilities, found somewhere else [4].

One more inventive use of the FPSE convention was as of late introduced.
In this work, a painless in vivo FPSE testing strategy was depicted for the
examination of breathed out breath spray (EBA). Specifically, a texture stage
sorptive film (FPSM) cluster was worked with various gadgets having various
sciences: nonpolar sol-gel PDMS; medium-polar sol-gel PTHF, sol-gel Stake
PPG-Stake and sol-gel PCAP-PDMS-PCAP; and polar sol-gel CW20 M and
blended mode zwitterion sorbent. The FPSM exhibit, embedded inside the
facemask for roughly 8 h (15 workers were remembered for the review), was
then taken out and the removed mixtures were eluted utilizing a combination of
MeOH and AcN containing the deuterated synthetic norms. The examination
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was done in a LC-MS/MS framework and an approved screening permitted the
fast checking of in excess of 700 mixtures, with agree to broad bio monitoring
of the day to day human openness for various particles. This concentrate
unquestionably addresses a likely instrument as a beginning stage for future
uses of this strategy for the assessment of various possibly poisonous mixtures
for classes of labourers in danger or even to decide the degrees of biomarkers
from EBA [5].

Conclusion

Contrasted with ordinary example readiness methods, FPSE offers
simplicity of use, execution predominance and diminished utilization of natural
solvents. Because of the adaptable idea of the FPSE film, it tends to be
embedded straightforwardly into the example arrangement, no matter what the
intricate idea of the example framework.

Acknowledgement

None.

Conflict of interest

None.

References

1. Hansen, Frederik A. and Stig Pedersen-Bjergaard. "Emerging extraction strategies
in analytical chemistry." Anal Chem 92 (2019): 2-15.

2. D’Ovidio, Cristian, Enrica Rosato, Martina Bonelli and Aldo Carnevale, et al. "A
particular case of accidental asphyxiation." Med Sci Law 58 (2018): 55-57.

3. D'Ovidio, Cristian, Enrica Rosato and Aldo Carnevale. "An unusual case of murder—
suicide: The importance of studying knots." J Forensic LegMed 45 (2017): 17-20.

4. D'Ovidio, C., M. Bonelli, E. Rosato and F. Savini, et al. "Evaluation of urinary
catecholamines to reconstruct the individual death process after the catastrophe of
Rigopiano (ltaly)." J Forensic Leg Med 70 (2020): 101908.

5. Ahmad, Samir M., Oriana C. Gongalves, Mariana N. Oliveira and Nuno R. Neng, et
al. "Application of microextraction-based techniques for screening-controlled drugs
in forensic context: A review." Molecules 26 (2021): 2168.

How to cite this article: Mohamed, Faisal. “Novel Applications of Micro
Extraction Techniques Focused on Biological and Forensic Analyses.” J Environ Anal
Toxicol 12 (2022): 676.



https://pubmed.ncbi.nlm.nih.gov/31625733/
https://pubmed.ncbi.nlm.nih.gov/31625733/
https://pubmed.ncbi.nlm.nih.gov/29283003/
https://pubmed.ncbi.nlm.nih.gov/29283003/
https://pubmed.ncbi.nlm.nih.gov/27865156/
https://pubmed.ncbi.nlm.nih.gov/27865156/
https://pubmed.ncbi.nlm.nih.gov/31965973/
https://pubmed.ncbi.nlm.nih.gov/31965973/
https://pubmed.ncbi.nlm.nih.gov/31965973/
https://pubmed.ncbi.nlm.nih.gov/33918766/
https://pubmed.ncbi.nlm.nih.gov/33918766/

