Miniaturized Fluid-Pumping Systems and Column
Formatsfor Liquid Chromatography
Daniel B. Gazda’, Jennifer Harnisch®, Granger, Andrew
D. Pris', Michad Granger?, Jing Ni2, and Marc D.
Porter’*
! owa State University
41 Spedding Hall, Ames, A 50011
“Molecular Dynamics Inc.
928 East Arques Avenue, Sunnyvale, CA 94085-4520

This presentation will describe recent
developmentsin the cnstruction and testing of
eledrochemica concepts for use & fluidic aduation and
separation elementsin a chip-scde liquid chromatograph.
Two spedfic developments will be discussed, both of
which are based on coupling eledrochemicd phenomena
with miniaturization technologies. The first examinesthe
design, construction, and testing of a pumping
medhanism. Thisapproach is based on eledrochemicdly-
induced changes in the surface tension of mercury. The
seoond explores the potential to miniaturize anew type of
liquid chromatography — eledrochemicdly modul ated
liquid chromatography (EMLC). EMLC manipulates
retention through alterations in the surface dargethat is
controlled by changesin the potential applied to a
conductive stationary phase (e.g., carbonaceous materials
and thin films). In both cases, fabrication approacdes will
be detail ed and results from continuing concept
asesanents will be described. Isauesrelated to
improvements of performance challengesin
miniaturization will be dso be discussed.



