
AdvanceBio Your  
Oligonucleotide Workflow 
From analytical to semi-prep and preparative scale,  
Agilent AdvanceBio Oligonucleotide columns, software, and instrumentation 
pair seamlessly to minimize method optimization and downtime.
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Whether you are using LC/MS or UV analysis, the AdvanceBio Oligonucleotide 
family of scalable chemistries and accompanying instrumentation and software 
platforms will advance your oligonucleotide analysis workflow into the future for 
characterization and purification. 

Maximize your resources - 
from analytical to semi-prep to 
preparative purification

Let your technology work for you
In recent years, synthetic oligonucleotides such as aptamers, guide RNA, small interfering RNA, and antisense 
oligos have moved into the focus of life science and diagnostics research with many showing promise in 
disease treatment from viral infections, cancers, and a variety of alternate therapeutic applications. However, 
impurities arising from incomplete capping of coupling reactions, product-related impurities, impurities in the 
starting materials, and impurities from post-synthesis processing must be monitored, identified, and removed. 
Key challenges in the development and manufacture of nucleic acid based therapeutics are the need for 
analytical methods to separate and identify impurities, and purification methods that result in high quality and 
high yield target sequences. 

These molecules typically exhibit chain lengths of fewer than 100 nucleotides and can thus be analyzed using 
ion pair-reversed phase (IP-RP) HPLC. This technique has been successfully applied for the characterization 
and purification of oligonucleotides. Scaling up methods to preparative conditions, however, requires 
large amounts of costly hexafluoroisopropanol (HFIP), which can be a limiting factor. While mass directed 
purification can be accomplished using DBA and TRIS as a less costly alternative, AdvanceBio Oligonucleotide 
analytical, semi-prep, and preparative columns are suitable for both LC/MS and UV analysis, exceptionally well 
suited to RP-IP analysis and purification, and benefit from the manufacturing optimization of the superficially 
porous particle technology.

AdvanceBio Oligonucleotide  
column specifications

Particle sizes 2.7 µm and 4 µm

pH stability 3-11

Temperature stability 65 °C

Pore size 120 Å

Internal diameters 
available

2.1, 4.6, 10 and  
21.2 mm 

Pressure Stability 600 bar
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Simplified Oligonucleotide  
Analysis and Characterization
Easy-to-use full workflow solution

Optimize resolution with AdvanceBio Oligonucleotide columns
AdvanceBio Oligonucleotide stationary phase chemistry is a high-quality, high resolution ion-pair reversed-phase (IP-RP) 
column chemistry that delivers excellent selectivity for oligonucleotides and supports analytical characterization through 
purification with seamless method scale-up. Each batch is qualified with a fit for purpose standard to ensure it meets 
the highest quality specifications and delivers consistent performance. The novel surface chemistry modification of the 
AdvanceBio Oligonucleotide columns ensure stability at elevated pH and temperature which provides better separation and 
denaturing conditions for optimal resolution and oligonucleotide separation for characterization workflows. 
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Figure 1. LC/MS results for sample A analyzed with 15 mM TEA/400 mM HFIP reference condition.

Figure 2. LC/MS results for sample B analyzed with 15 mM TEA/400 mM HFIP reference condition.
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Figure 6. Chromatogram (UV 260 nm) of a 160 µL (3.2 mg on column) injection on the semi-preparative column.  
Purple bars represent fraction collection of 0.2-minute time slices.

Figure 5. Analytical LC-UV chromatograms (260 nm) showing the improved resolution with increased temperature for a
RNA oligonucleotide sample on a 4 μm 4.6 x 150 mm, AdvanceBio Oligonucleotide column. 
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Figure 7. Chromatogram overlay (UV 260 nm) of the reanalysis of six fractions collected from the fraction collector.  
The table (inset) indicates the purity and yield of the main peak. 
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Fraction Product 
Purity Peak Yield

F07 65.2% 9.4%

F08 99.2% 33.4%

F09 98.9% 25.9%

F10 97.9% 20.2%

F11 76.8% 9.0%
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Column Inner Diameter

Typical Flow Rate (mL/min)

4.6 mm
10 mm

(½ inch)
20–25 mm

(1 inch) 30 mm
50 mm
(2 inch)

1 4.7 20–25 42 118

Micrograms GramsMilligrams

Analytical Semipreparative Preparative

Flow range extensions made possible by exchangeable pump heads

Agilent 1220/1260/1290 Infinity II
Analytical-Scale 
LC Purification Systems

Agilent 1260 Infinity II 
Preparative LC Systems

Productivity Range

0.01 – 10 mL/min

1 – 50 mL/min

Agilent 1290 Infinity II 
Preparative LC Systems 4 – 200 mL/min1 – 50 mL/min

1220/1260/1290 Infinity II 
Analytical-Scale LC 
Purification Systems
Experience the power of  
analytical compound isolation

Isolate your compounds  
of interest through  
high-performance separation and 
low dispersion fraction collection. 
Ideal for oligonucleotide purity 
analysis, sequence confirmation, 
and flow rate ranges that support 
benchtop semi-prep purification 
workflows.

1260 Infinity II  
Preparative LC  
Systems 
Benefit from efficient  
purification—every day

Achieve highest purity and 
recovery of your crude 
oligonucleotide samples with 
the most affordable fraction  
collector. Benefit from high 
flexibility in fraction size while 
maintaining high-precision 
recovery when paired with the 
AdvanceBio Oligonucleotide 
preparative columns.

1290 Infinity II  
Preparative LC  
Systems
Purify with the benchmark  
in efficiency

Aspire to high efficiency 
in your oligonucleotide 
purification workflows. Get 
superior flexibility to solve all 
your purification challenges 
with high purity, recovery, and 
speed.






