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Preface 
The Holland research group introduced distance mentoring in capillary electrophoresis based on real-time Internet 
based videoconferencing supplemented with additional Internet-friendly assembly instructions, operating protocols, 
and self-guided learning modules [1, 2].  This combination formed the basis of collaboration with Professor Fred 
Nesbitt (WVU Ph.D. class of 1982) at Coppin State University in Baltimore, Maryland.  The self-paced learning 
modules published on the Analytical Sciences Digital Library serve as a guide to understanding the limitations, 
strengths and flexibility of a capillary electrophoresis system.  These modules may be used with a distance partner or 
they may serve as a guide for undergraduate research that does not include distance collaboration.   
 
As we continue testing the original learning modules we find a need to create a derivative work of the original to 
improve the learning experience.  As a result of feedback from undergraduate student working groups, we include 
several improvements to modules III and IV.  We recommend users employ the improved learning module III and 
IV and no longer refer to the original versions.  The improvements in the current version center on a simpler 
introduction to micelle electrokinetic capillary chromatography (MEKC) that engages the learner in the use of 
MEKC for the separation of neutral molecules.  This approach allows the learner to perform MEKC using fewer 
runs and straightforward calculations.  Following this simpler introduction to MEKC, we then instruct the learner to 
use MEKC for the separation of anions in improved learning module IV.  Thus, learning module IV requires the 
learner to consider electrophoretic contributions to elution time, and perform additional runs in free zone capillary 
electrophoresis as well as MEKC.  Learning module IV invokes three anionic drugs of varying hydrophobicity to 
stress the effectiveness of the sodium dodecyl sulfate (SDS) pseudo-stationary phase as a selection agent based on 
secondary equilibria.  As a subtle excursion within learning module IV, we demonstrate the effect of changing the 
SDS concentration in the key.  Through our study groups, we also find undergraduate students prefer that finer 
points of quantitative analysis are not addressed in learning modules that introduce MEKC.  In both learning 
modules III and IV we remove any mention of the use of MEKC for quantitative determination of analyte 
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concentration, strictly maintaining a focus on qualitative analyses.  We expect to compose a separate module 
(learning module V) to focus only on quantitative analyses and methods of calibration.   
 
As a final note, the test analytes we outline in these learning modules are based on our own chemical inventory and 
laboratory experience.  While our selections are suitable for the Holland group, they may be less than ideal for other 
research environments.  We stress that any module can be completed using different test analytes than those we have 
proposed.  As others may find similar advantages to any modifications you make, you are encouraged to report your 
changes as a derivative of these capillary electrophoresis modules in the form of an Analytical Sciences Digital 
Library publication.  When using this material, keep in mind that vendors, manufacturers and suppliers when 
mentioned are done so as a guide and are not to be construed as endorsement or recommendation by the authors or 
Institutions supporting this work.  As always, before beginning any work, it is the responsibility of the user to 
consult experts in safety and safe use of chemicals and laboratory instrumentation.  In some cases, the authors have 
included advice on safe practices.  This information is not to supercede any safety policies or principles in force at 
other institutions.    
 
We hope these improvements are well received and look forward to including additional modules in the future.   
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