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For argument’s sake, I will forward 
two 80:20 observations that apply  

to chromatography:
• 80% of published applications are 

for research and development (R&D) 
studies, and 20% are for routine 
applications

• 80% of all chromatographs sold are 
for routine work, and 20% go to the 
R&D labs.
While not surprising, it means that chro-

matographers, often ignore issues that are 
critical in routine, industrial settings that 
should see more of our light. So, think about 
it: Most chromatographs are tasked on day 
one with a specific analysis and, 20 years later, 
their final analysis will be the same as the first.

Deploying a chromatograph in a quality 
control (QC) or process setting is critical to 
many complex streams in that it provides 
detailed information on the composition of 
a huge array of mixtures and provides the 
means of integrating compositional control 
strategies in the plant. Day-to-day and instru-
ment-to-instrument variability will frustrate 
data analysis. Computer-enabled technol-
ogy can be applied to mitigate the impact 
of aging instruments and instrument differ-
ences, leading to a more robust, lower-main-
tenance world for industrial chromatographs. 
The key issue is to control retention time drift.

Because peak retention on the column 
has some variability, this shifting increases 
the likelihood of misidentifying a peak and, 
ultimately, risks misreporting a component’s 
concentration. Chromatographic retention 
time drift from run-to-run is always present, 
but usually is not a significant source of vari-
ability. Over time, however, any retention drift 
amplifies the risk of an error in peak identifi-
cation, which can lead, in turn, to mistakes in 
peak tables or in evaluating the overall dis-
tribution. Software control of retention time 
drift is a generic solution to this problem and 
addressing retention time variation simplifies 

ownership of a chromatograph by making 
the data consistent from one month to the 
next, even one instrument to the next. 

In 1965, Kováts described how you can 
use peaks that are easily identified as mark-
ers to calculate relative retention times of 
neighboring peaks (1). In the late 1990s, 
groups worked to address the problem of 
retention time variability by borrowing a mul-
tivariate technology that had been applied 
to voice recognition; one example is corre-
lation optimized warping (COW) described 
by Nielsen (2). Software, both commercial 
and freeware, has been available for these 
approaches since the early 2000s. My team 
has employed both techniques, separately 
and in combination, for two decades or so, 
and has used alignment technology to man-
age a variety of routine and complex appli-
cations, including clinical analysis for the 
Centers for Disease Control (CDC), systems 
for economic fraud investigations for the U.S. 
Food and Drug Administration (FDA), and 
process hydrocarbon evaluations in refiner-
ies and chemical plants.

The traditional way of handling this situa-
tion is to rerun the standard and accept new 
time positions for the peaks. This approach 
gives a very short-term context and, by 
forcing frequent recalibrations, lowers the 
number of samples that can be processed. 
Hands-on recalibration makes the system 
more unreliable online, where it is harder to 
attend to these changes. We often relegate 
this type of analysis to a supervised labora-
tory rather than placing it in a less-supervised 
position near the sampling point, where the 
feedback would be timely.

But what if we could rely on retention 
times not changing? This is an example of 
where chemometric alignment technol-
ogy should be used. For software align-
ment to work, one chromatogram must 
be previously chosen to be the alignment 
standard; the algorithm then adjusts the 

peak positions in all the other traces to 
match that standard as closely as possible.  
COW-based alignment does not require the 
alignment standard to be run close to the 
analysis date, nor does it even need to be 
run on the same chromatograph. In practice, 
alignment keeps the peaks in place for a sig-
nificantly longer time and reduces the work 
necessary to keep the system calibrated.

The idea that a small amount of soft-
ware can be added to a chromatographic 
data system and have that addition open a 
true plug-and-play capability for the instru-
ment and application is very powerful.  
Ostensibly, a company could keep a cold 
spare chromatograph in inventory. When a 
process or laboratory unit goes down for any 
reason, the storage unit would be placed 
online and have its data be completely com-
parable to all previous runs on its very first 
injection, possibly without ever performing 
a traditional calibration. Alignment can also 
apply this procedure to the historical chro-
matographic data assembly, resulting in a 
consistent database ready to be mined.

This conclusion also holds for situations 
where the column and the method condi-
tions are similar. But if this is the case, the 
ability to perform more complex chromato-
graphic evaluations in a fully automated 
manner is achieved.
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