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ABSTRACT
Decreasing the internal diameter of a column can increase detector response, lower solvent consumption, and bring multiple 

performance, but require specialized instruments in order to realize that performance.  Here we present the HALO® 1.5 mm 

INTRODUCTION

when the same sample volume is injected on both a larger 
ID and a smaller ID column, there is a net increase of sample 
concentration on the smaller ID column, leading to a greater 

for better desolvation, thus increasing ion production and 

However, there are factors that must be considered when 

among them is band broadening due to extra column volume 

dimension, however in general, smaller diameter columns 

tubing from the column to the detector with low volume 
tubing, will help to minimize the dispersion.   

a smaller diameter column are increase in signal response, 

can be a challenge.  Here, we present the HALO® 1.5 mm ID 

and solvent savings compared to a 2.1 mm ID column.
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EXPERIMENTAL PEPTIDE MAPPING

All solvents used were MS grade. Methanol, acetonitrile, 
mobile phase additives, and individual standards were 
obtained from MilliporeSigma (St. Louis, MO), unless 

probe on the Ion Max source.

probe on the Ion Max source.

test for during production, processing or storage.   Multiple 
phases are available in the 1.5 mm ID, and for peptide 
mapping the HALO® 

robust nature of the phase. 

over the course on a single run (A) and a total batch 

the 1.5 compared with the 2.1.

Over the course of an entire batch, the 1.5 mm ID column 

half the solvent compared to the 2.1 mm ID column.  

Figure 1. Trastuzumab Tryptic Digest by LCMS
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Figure 2. Solvent savings between a single injection (A) and a a simulated batch of 100 injections (B)

during QA analysis  and monitoring for PTMs, prior to product release.

RESULTS-REDUCED AND ALKYLATED TRASTUZUMAB

The reduced and alkylated trastuzumab was investigated on the HALO 1000 Å Diphenyl, 2.7 µm, 1.5 x 150 and the 
HALO 1000 Å Diphenyl, 2.7 µm, 2.1 x 150 mm.  Figure 3 shows, the light and heavy chain of the mAb separated by the 
Diphenyl phase.  The overlayed results, of the light chain (LC) and heavy chain (HC), on the 1.5 mm (blue trace) and the 
2.1 mm (red trace), clearly show the intensity gains provided by the smaller ID column, which makes the 1.5 mm an ideal 
choice for alkylation experiments, and overall bottom-up approaches.

RESULTS-INTACT TRASTUZUMAB 

Intact mass analysis, or top-down analysis, is determination of a protein’s total molecular weight without digestion or 
fragmentation and is especially useful for matching amino acid sequences  and physicochemical analysis.   The intact 
analysis of Trastuzumab was investigated on the HALO 1000 Å Diphenyl, 2.7 µm, 1.5 x 150 mm and the HALO 1000 Å 

intact protein. With the 1.5 mm ID column (blue trace) providing a 3x increase in area and peak height compared to the 
2.1 mm ID column (above).

Figure 3.UV of reduced and alkylated trastuzumab showing the 
light chain (LC) and heavy chain (HC) on a 1.5mm ID column 
(Blue) and a 2.1mm ID column (red)

(Blue) and a 2.1mm ID column (red)
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exposing the light and heavy chain, and the digested protein.  The 1.5 mm column (black trace) shows an increase of 

 

Figure 5. LCMS of the intact protein, the reduced and alkylated protein exposing the light and heavy chain, and the 
digested protein.  The 1.5mm column (black trace) and 2.1 mm column (Blue trace)

CONCLUSION:
®

phase incorporating the new 1.5 mm ID column and compared to the 2.1 mm ID column.  In all cases the 1.5 mm 

®

1.5 mm ID column a welcome addition to the HALO®
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