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pre-formulation and cell-culture development. The cause of this heterogeneity can result from « Temperature and pH stressed samples were analyzed by CIEX and iclEF (Figures 3 and Retention of main peak by CIEX (min) 42.8 11 C
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products behavior (1). Therefore, it is essential to have robust and reliable methods for detecting correlation with iclEF is illustrated in Figures 5 and 6 T d m 02 D C
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Capillary isoelectric focusing (cIEF) has been utilized as a tool for detecting acidic and basic Table 1. Peak area intermediite precision of CIEX and iclEF analysis of a rmAb. Total number of analyzed sampl n=37
: . " y o D Lomectoier 10 1o 1o 1ot 1w 1 19 1n for CIEX and n=39 for iclEF over several days D
|soforr_ns in proteins fo_r many years as it offers many benefits w!lh its Iargel_y f ( poaMarker T=0 T=t T=t T=d Teg Tt 121 T=d Figure 1. Slab gel IEF of rmAb using E
resolving power. In this work, we report on development of an imaged capillary isoelectric 365 e Invitrogen minigel system. rmAb was diluted E
focusing (iclEF) method for the characterization and quantification of charged-based 345 with sample buffer prior to loading 15 ug/lane
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heterogeneity in a recombinant monoclonal antibody (rmAb). We examined the effects of pH 315 voltage, 100 V for 1 hour, 200 V/ for 1 hour and p! Figure 5. UV 280 CIEX chromatograms of re-injected rmAb Figure 6. UV 280 iclEF electropherograms of CIEX collected
and temperatures as a function of time using a Convergent Biosciences iCE280 instrument and N v'? - rmAb 500 V for 30 minutes. Gels were fixed for 30 fractions collected by CIEX . (A) Assay Control. (B) CIEX mAb fractions. The iclEF electropherograms were generated
i _cati i > o 5 minutes and protein bands were stained with main peak. (C) CIEX Acidic peak 4. (D) CIEX Acidic peak 3. as described in Figure 2. (A) Assay Control. (B) CIEX main
compared o a conventional weak-cation exchange chromatographic method (CIEX). 0.3029% Phastgel Blue R. The background was | (E) CIEX Acidic peak 1-2. peak. (C) CIEX Acidic peak 4. (D) CIEX Acidic peak 3. (E)
Qualitatitive and quantitative aspects of each method are presented. reduced with an ethanol/acetic acid/water ; CIEX Acidic peak 1-2.
solution. Pharmacia calibration markers were
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Charge ity exhibited by monoclonal antibodies has long been 585 - A A Pl 7.96 + Charge heterogeneity of a rmAb has been assessed by iclEF and compared to CIEX analysis.
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minutes at 3000 V using 0.26 % NaOH and 80 mM H,PO,, UV detection at 280 nm. Weak cation-exchange e pl marker, pl 7.96 % Main Species 7.7 504 45.7 736 489 326 oot e Wihole-Golumimaging Beteeion for Captlery loclecric Focusing and Captlary Eleettophorest LEGE,
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MWCO Amicon Biomax membrane filter from Millipore. Separation was achieved using a Dionex ProPacTM
WCX-10, 4x250mm column with 1 mL/min flow and a linear gradient of buffer A and buffer B (10mM Na
Phosphate, pHG.5, 200mM NaCl). A wash buffer, buffer C (10mM Na Phosphate, pHE.5, 1 M NaCl), was used to
clean the column after each injection. The column effluent was monitored at 280nm

pl6.14

pi7.48

Basic Species

pI7.96

Further experimental
conditions are
described in
Materials and
Methods Section.

Table 2. Peak area analysis of three main CIEX and iclEF isoforms (acidic, main and basic) from pH and temperature stressed
rmAb samples. pH stressed samples were bufer exchanged into 50 mM CAPS pH 9.5 and incubated at 37°C for 48 hours then
buffer exchanged back into formulation buffer before analysis. Temperature stressed sampled were incubated at 45°C for 48
hours before analysis. The ach sample was analyzed in triplicate

Isoeletric Focusing System. Electrophoresis, 2002 23:1605-1611.
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