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Please cite this article as: Kędziora-Koch K, Wasiak W, Needle-based extraction
techniques with protected sorbent as powerful sample preparation tools to gas
chromatographic analysis: Trends in application, Journal of Chromatography A (2018),
https://doi.org/10.1016/j.chroma.2018.06.046

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

https://doi.org/10.1016/j.chroma.2018.06.046
https://doi.org/10.1016/j.chroma.2018.06.046


1 

 

Needle-based extraction techniques with protected sorbent as powerful 

sample preparation tools to gas chromatographic analysis: Trends in 

application 

 

Kamila Kędziora-Koch*, Wiesław Wasiak 

 

Department of Analytical Chemistry, Faculty of Chemistry, Adam Mickiewicz University, 

Umultowska 89b, 61-614 Poznań, Poland 
 

E-mail address: kamila.kedziora@amu.edu.pl (K. Kędziora-Koch).   

 

Highlights:  

 Needle-based extraction techniques have been developed to overcome problems 

related with SPME 

 The robustness of SPDE, ITEX and NTD is related with the sorbent protected in 

needle 

 Needle-based techniques have been widely applied in gas chromatographic analysis 

 Due to small size, needle devices may be applied for workplace exposure monitoring 

 

Abstract: 

Microextraction techniques are widely applied for sample preparation to gas chromatographic 

analysis of target compounds in samples with a complex matrix. Recently, needle-based 

microextraction techniques have been developed in order to improve performance of the 

extraction. The main advantages of these techniques are miniaturization, automation, high 

performance, environmentally friendliness and on-line coupling with analytical instruments. 

This review focuses on the three needle-based microextraction techniques including solid-

phase dynamic extraction (SPDE), in-tube extraction (ITEX) and needle trap device 

extraction (NTD). The core of the aforementioned techniques is an extraction phase protected 

in the stainless steel needle. The application of the sorbent-protected needle extraction 

techniques for the gas chromatographic analysis of environmental, biological and food 

samples is discussed. The fundamental aspects and development over the years are also 

summarized.  
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