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The never-ending quest for cost effective separation media that enable efficient high speed/high throughput separations has led to the design of stationary phases in monolithic formats with both vastly improved mass transfer properties and reduced discontinuity. Achieving this goal, we have developed a simple "molding" process based on free radical polymerization for the preparation of macroporous monoliths from monomers possessing a variety of different chemistries carried out directly within chromatographic devices. 

Recently, we have introduced photoinitiated polymerization for the preparation of monoliths within fused silica capillaries. Polymerization of the liquid precursors is achieved at room temperature by UV irradiation through a mask. Using this procedure similar to photolithography, the monolith can easily be located at a specific area of the separation device. Modification of the composition of polymerization mixture facilitates tailoring of the pore size within a broad range while selection of the free radical initiator and intensity of the UV light controls the polymerization time. 

Simultaneously, we have also introduced photografting of pore surface of the monolith prepared from monomers featuring a generic chemistry with chains of functional polymer, a process which is a very powerful tool affording precise control of surface chemistry within the pores. This procedure also allows for the functionalization that leads to monoliths which pore surface is covered with multiple layers of segregated chemistries. It also enables the preparation of monoliths with a continuous gradient of density of a specific chemistry. 

