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Objectives for our Discussion of Sample Preparation
1. Describe primary goals of sample preparation

2. Recognize circumstances when sample preparation is needed

3. Given circumstances, suggest an appropriate sample 
preparation method

4. Outline the specific steps of a SPE method, given target 
analyte/sample matrix combination

5. Predict behavior of a target analyte given a sample 
preparation method and conditions



Part I – Introduction to sample preparation, and 
introduction to Solid Phase Extraction (SPE)



Cocaine Benzoylecognine (BE)



Sample Treatment Examples – Is treatment required?  If 
yes, what type?

1. Determination of the extinction coefficient (UV) of a novel antipsychotic drug that you have 
just synthesized

2. Analysis of dioxins at parts-per-trillion levels (ng/L) in Minnesota River water



3. Quantitative determination of formic acid in a 1.0 M solution in water, sold by Sigma-Aldrich

4. Analysis of Clara Cell Secretory Protein in human serum at ng/mL levels



SPE Examples

1. Suppose you want to extract pyridine from an aqueous sample using an ion-exchange 
SPE material.  What functional group on the SPE material will be useful?  What 
solvents will you use at each of the four steps of the SPE process?

2. Now Suppose you are interested in extracting ibuprofen from blood by SPE, using a 
reversed-phase material.  What solvents will you use at each step in this case?













Part II – SPE Details



http://www.biotage.com/graphics/9222.jpg



http://www.chemistry.adelaide.edu.au/external/soc-rel/content/spe.htm



http://www.pharmacy.olemiss.edu/medicinal_chemistry/Instrumentation.html
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Consider the Thermo application note describing a SPE method for 
the analysis of glyphosate.  For each step of the method, give a 
specific, chemically meaningful rationale for the conditions used.





Suppose you want to extract pyridine from an aqueous sample using a SPE material.  What 
functional group on the SPE material will you use?  Draft a method similar to those in the 
Thermo application notebook that gives specific conditions for the extraction.



Part III – Liquid-Liquid Extraction (LLE)
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Part V – Solid Phase Microextraction (SPME)



Arthur, C. L. and J. Pawliszyn (1990). "Solid phase microextraction with thermal desorption using fused silica 
optical fibers." Analytical Chemistry 62(19): 2145-2148.



Arthur, C. L. and J. Pawliszyn (1990). "Solid phase microextraction with thermal desorption using fused silica 
optical fibers." Analytical Chemistry 62(19): 2145-2148.



Arthur, C. L. and J. Pawliszyn (1990). "Solid phase microextraction with thermal desorption using fused silica 
optical fibers." Analytical Chemistry 62(19): 2145-2148.



Arthur, C. L. and J. Pawliszyn (1990). "Solid phase microextraction with thermal desorption using fused silica 
optical fibers." Analytical Chemistry 62(19): 2145-2148.



Part VI – Applications and wrapup



Sample Treatment Examples – If required, what type?

1. Goal - Determination of the extinction coefficient (UV) of a novel antipsychotic drug 
that you have just synthesized

2. Goal – Analysis of dioxins at parts-per-trillion levels (ng/mL) in Minnesota River Water



3. Goal – Quantitative determination of formic acid in a 1.0 M solution in water, sold by 
Sigma-Aldrich

4. Goal – Analysis of Clara Cell Secretory protein in human serum at ng/mL levels


