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3 Modes of CE 

  

 

 

 

 

 

 

 

 

Capillary zone electrophoresis (CZE) 

for ions:  

separation via differential migration in an 

electric field  

 

 

Capillary gel electrophoresis (CGE) 

for ions with same charge/size ratio 

(e.g. DNA, proteins denatured by SDS): 

separation via differential migration 

through a gel network 

 

 

Capillary isoelectric focussing (cIEF) 

for proteins:  

separation in an ampholyte pH gradient: 

proteins migrate to pH = pI  
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4 Industrial sectors for applications 

  

 

 

 

 

 

 

 

 Biotechnology 

• Protein therapeutics, R&D and QC 

 

 Pharmaceuticals  

• Chiral separations; counter ion analysis 

 

Food and beverage 

• Small ions and vitamins 

 

 Health Care 

• Clinical diagnostics, e.g. Haemoglobin variants 

 

 Forensics 

• DNA sequencing 
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Companies and key markets 
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Key markets: biotechnology, chemicals, pharmaceuticals,  
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Key markets: biotechnology, 

pharmaceuticals, chemicals 
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Key markets: biotechnology 
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Key markets: chemicals, food and beverage, 

pharmaceuticals, OEM 
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Key markets: biotechnology, pharmaceuticals 
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Selected applications 
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12 mAb and fragment analysis 

CE mode: Capillary gel electrophoresis 

• CE-SDS  is an automated instrumental version of  SDS PAGE 
• Largest species has longest migration time  

Nunnally et al, Chromatographia, 2006, 64, 359. 

http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=fJNKOSbH0QPAbM&tbnid=xt2v6JEB1GgtXM:&ved=0CAUQjRw&url=http://en.wikipedia.org/wiki/Fragment_antigen-binding&ei=BL1_UsPWIYOt0QXkroDADw&bvm=bv.56146854,d.d2k&psig=AFQjCNHbRJVqZIQDD3WicSPmFtRfX1MC8w&ust=1384189525130247
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• Note that this method is now well established in industry  

Intercompany study 
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14 mAb and fragment analysis 
Comparison of capillary and chip CE-SDS methods 

CGE in capillary 
(Beckman Coulter) 
UV detection 

CGE on a chip 
(Perkin Elmer) 
Fluorescence detection  

Time to result: 41 s per sample 
 
Note: Agilent also offer a chip based method  

• Large companies now use both chip and capillary based methods  
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Charge variant analysis 

CE mode: Capillary isoelectric focussing 

Chemical mobilization 

(Beckman Coulter) 

Retains resolution of focussing 

step in mobilization step 

Whole column imaging 

(Protein Simple)  

Avoids mobilization step 

in cIEF 
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• Intermediate precision 

measured on peak 

areas and pI. 

• Robust and reliable 

performance 

demonstrated 
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Presented at CE Pharm  2009 

Use in cell culture development 
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19 Intercompany studies 
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20 Charge variant analysis 
CE mode: Capillary zone electrophoresis 

• Interlaboratory test of 
the Pfizer method  
currently underway 
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Pharmacopoeial methods  

Cari Sänger-van de Griend, LCGC North America, November 2012 
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Myths and facts 

Chantal Felten 
Alpine Analytical Academy 
Convergent Bioscience Webinar, 2010 

Note that there are several consultancies providing courses and training in CE, 
including method development and validation.  
  
    Alpine Analytical Academy in the US 
 
    Kantisto BV in Europe 
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23 Conclusions 

• Capillary electrophoresis is an excellent 
technique for use in industrial biotechnology. 

• Pharmacopoeial and other well established 
and validated methods. 

• Use in both QC and process development 

• Instrumentation from a range of vendors. 

• Courses and training available. 

david.goodall@paraytec.com 
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