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Continuous and Semi-Continuous 
Chromatographic Systems

Periodic Counter-Current Chromatography (PCC): Continuous 
bind-elute/capture; relatively simple process.  

Simulated Moving Bed (SMB) and related approaches: Continuous 
capture or polishing, can be complex.

Multicolumn Countercurrent Solvent Gradient Purification 
(MCSGP): Enables gradient operation.

Continuous Countercurrent Tangential Chromatography (CCTG): 
Enables truly continuous operation, uses resins slurries and 
membranes.  
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Emerging and Enabling Technologies in 
Chromatography

Á Availability of affinity capture agents for new classes of biological 
products (enables platform process).

Á Availability of new high capacity short residence time adsorptive 
materials for rapid cycling of these operations (reduced footprint).

Á Predictive methods for rapidly identifying both materials and modes of 
operation for use in optimal, robust integrated processes (more rapid 
process development and more robust integrated processes).

Á Proper understanding and utilization of orthogonal modes of 
selectivity for the removal of process and product related impurities 
(enables minimal downstream steps and more robust integrated 
processes).

Á Optimal integration of continuous, semi-continuous and batch 
chromatographic processes into a seamless, integrated downstream 
process.  



Affinity Capture Agents



Work Flow for Identification of Affinity Peptides
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Advances in Adsorptive Materials

ÅOngoing advances in Resins

ÅMonoliths

ÅMembranes

ÅNanofibers

Å3-D Resin Materials



High Capacity/Short Residence Time Materials
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Enables very rapid cycling with smaller footprint



Nanofiber Supports (Bracewell lab)



3-D Printed Adsorptive Materials (Fee Lab)



Advances in Understanding and 

Predicting Selectivity
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MM Chromatography of hGH
variant

ω Purification of hGHvariant on 
Captoadhere using ArgHCl(A) or 
CaCl2 (B)

ω Significant clearance of product 
related aggregates and HCP.

ω HCPreduction from 50,000 ppm in 
the load solution to less than 250 
ppm in the pool when using ArgHCl. 
Therefore, this eluent selected for 
further model development.

Sejergaardet al. BiotechnolProg. 2014, 30(5):1057-64



Steric Accessibility
of Aromatic Group
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Assembling a Mixed-mode Cation-Exchange Ligand

Woo et al., J. Chromatogr. A., 1407 58-68 (2015).


