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THE USE OF PLURONIC BLOCK COPOLYMER TO MANIPULATE SELECTIVITIES OF SMALL MOLECULES IN CAPILLARY ELECTROPHORESIS

Cesar M. Manna and Eli Grushka
Department of Inorganic and Analytical Chemistry, 
The Hebrew University of Jerusalem, Israel.

Separation by electrophoresis is obtained by differential migration of solutes in an electric field.  In capillary electrophoresis (CE), electrophoresis is performed in narrow-bore capillaries that are filled with run buffer.  Adding the hydrophilic block copolymer Pluronic® F127 to the run buffer of the CE provides an additional separation mechanism that is orthogonal to the electrophoretic mode owing to micelles formation.  Pluronic® F127 is a bi-functional non-ionic block copolymer terminating in primary hydroxyl groups, having the general structure of PEO99-PPO67-PEO99, PEO and PPO being poly(ethylene oxide) and poly(propylene oxide) respectively.  In our studies we examined the influence of the polymer on CE selectivities of several classes of solutes at different temperatures and several polymer concentrations.  An increase in the concentration of Pluronic® 127 in the run buffer brings about an increase in the migration time of the solutes and an enhancement in the selectivity of separations of negative and positive compounds.  When the temperature of the medium is changed, there is no important change in selectivity but the migration time of all the solutes decreases.  Neutral solutes did not elute from the capillary even at low Pluronic® concentration.  The retention behavior can be explained in term of the viscosity of the Pluronic® containing run buffer.  Since the viscosity is a function of the Pluronic® concentration, the migration behavior of the solutes depends on that concentration. 

We have also examined the effect of adding charged surfactants to the Pluronic® based run buffer.  The presence of the charged surfactant results in mixed Pluronic®-surfactant micelles.  These mixed micelles yield different CE selectivities, which are dependent on the charge of the surfactant.    Under some conditions, the presence of the surfactant retarded some of the solutes to the point that they did not reach the detector within a reasonable migration times.  Still, the addition of surfactants often gave much better selectivities than Pluronic® by itself.









