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The strength of GPC/SEC is inherently connected to its simplicity. A typical entry-level 
GPC/SEC system consisting of a pump, manual injector, a column, and a refractive 
index detector plus a few reference standards is all it takes to establish a reliable 
analytical method. The addition of more columns and mass-sensitive detectors such 
as a viscometer or/and a MALS, improve the analytical capabilities of such a system, to 
solving more complex applications and providing dense information content.

In GPC/SEC applications where a RID is the only available detector, results rely on 
a calibration curve obtained by running a set of reference standards with known 
molecular weight and narrow MW distribution. 

Figure 1: Standard calibration curve.

The calibration curve is built by plotting the nominal molecular weight versus the peak 
elution volume determined by measurement. Similarly, when a viscometer is used for 
detection, a universal calibration is built by plotting the product of nominal molecular 
weight and measured peak intrinsic viscosity versus the determined peak elution volume.

Figure 2: Universal calibration.

In both cases, determination of the molecular weight of an unknown sample is based 
on the determination of its elution volume and the corresponding value obtained from 
the calibration curve. It is important to keep in mind that GPC/SEC measurements are 
often time-consuming, ranging from around 45 minutes to several hours, depending 
on absolute fl owrate and the number of columns utilised in the system. As such, it is 
customary practice to run the necessary standards and unknown samples on different 
days or even weeks, giving a very loose time relation between calibration and sample 
measurement. This considered, any deviation of fl owrate between runs of standards 
and sample, will affect the fi nal determined molecular weight. 

The question then becomes ‘How big is this infl uence?’ and ‘What deviation may I 
tolerate before a re-calibration is necessary?’

In a typical lab environment, fl owrate accuracy is a matter of trust for most liquid 
chromatography pumps. Typically checked and validated only once a year, a liquid 
chromatography pump is widely believed to be capable of delivering the desired exact 
fl ow rate over a long period of time without deviations worth mentioning. Often, the 
backpressure reported by the pump is used as a reference and confi rmation of perfect 
operation. 

However, considering the number of parameters capable of infl uencing the reported 
backpressure (temperature, status of the columns and tubing, quality of solvent, just 
to report a few) this parameter has limited meaning for expressing accuracy of fl ow 
in a long-term world (most GPC/SEC run 24/7 for weeks!) as a variation of 1% in total 
backpressure might seem to be not noticeable.

In this short article, we investigate the effect of a deviation of 1% in fl owrate on results 
for an unknown sample determined with both a standard calibration and a universal 
calibration. We selected such a small variation as, translated into backpressure for a 
typical GPC/SEC system, it is often below the detection limit of the pressure transducer 
of the pump thus undetectable with on-board means.

The investigation has been done by running a sample right after calibration, performing 
calculations and subsequently manually changing the fl owrate parameter used for 
calculation. This was then repeated for a second sample using a viscosity detection 
and universal calibration.

Figure 3: Molecular weight distribution at correct fl owrate.

The following table clearly shows the impact of both positive and negative 1% error on 
obtained molecular weights. Nominal Flowrate (and the one at which the standards for 
calibration were run) was 1.000 mL/min. Calculations have therefore been performed at 
1.000 mL/min, 1.01 mL/min and 0.990 mL/min.

Table 1: Comparison of MW results for standard calibration.

GPC/SEC is undoubtedly one of the most powerful techniques for the characterisation of natural and synthetic polymers. Its 
fl exibility and the high information content available from just a single measurement, makes it the technique of choice for 
simple determination of molecular weight distribution and polydispersity to the most complex structure analysis or co-polymer 
composition distribution. 

Mw dev Mn dev Mz dev

1.000 mL/min 3.07E+05 0.00% 1.26E+05 0.00% 5.99E+05 0.00%

1.010 mL/min 2.73E+05 -11.36% 1.10E+05 -12.33% 5.32E+05 -11.20%

0.990 mL/min 3.48E+05 12.95% 1.43E+05 14.00% 6.75E+05 12.73%

Effects of small deviations in fl ow rate on GPC/SEC results
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The results above show a 20% change in molecular weight results from just a 1% 
deviation in fl owrate. This effect might be surprising at fi rst, but it is however explicable 
by the fact that molecular weight on the calibration curve is a log value plotted versus 
the linear value of elution volume.  

Polydispersity, defi ned as the ration of Mw/Mn, is a fundamental parameter for any 
polymer sample. It is therefore of major interest to investigate the impact of a small 
Flowrate deviation on this important value. Results for the above example are to be 
found in the following table.

Table 2: Comparison of Polydispersity ratios.

Results on Table 2 show that polydispersity is only slightly affected by the deviation in 
fl owrate. 

After having evaluated the effect based on a standard calibration, it is interesting 
repeating the evaluation based on a sample run against a universal calibration.

Figure 4: Molecular weight distribution calculated on universal calibration (not the same 
sample as previously!).

Once again, positive, and negative 1% deviations from the correct fl owrate were 
examined, results are collected into Table 3 below.

Table 3: Comparison of MW results for universal calibration.

Conclusion
The impact of a small fl owrate deviation on GPC/SEC molecular weight 
determination is huge (over 40% total!) for a system using universal calibration 
as calculation base. This clearly underlines the necessity for a suitable method of 
constant monitoring of current fl owrates and correction of running chromatogram.

These simple experiments demonstrate the importance of an accurate and over 
time constant fl owrate while pointing out that traditional indicative parameters 
like backpressure reported by the pump, might not be suffi cient for a reliable 
evaluation of the status of the pump itself and therefore of the fl owrate currently 
delivered. The errors in the determined molecular weights are far too large to be 
simply ignored or accepted, in particular because modern means of continuous 
monitoring of the current fl owrate are now readily available in the form of 
non-invasive fl owmeters.
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Mw/Mn dev

1.000 mL/min 2.439 0.00%

1.010 mL/min 2.477 1.55%

0.990 mL/min 2.427 0,492%

Mw dev Mn dev Mz dev

1.000 mL/min 4.46E+05 0.00% 1.17E+05 0.00% 1.45E+06 0.00%

1.010 mL/min 3.62E+05 -18.86% 9.53E+04 -18.73% 1.16E+06 -19.72%

0.990 mL/min 5.52E+05 23.59% 1.45E+05 23.18% 1.81E+06 25.05%

The truth about nitrosamine testing: Separating real risks from false alarms
Nitrosamines have become a critical concern across industries, from pharmaceuticals to cosmetics, due to their potential carcinogenic risks. Regulatory agencies, including 
the FDA and EMA, have introduced strict limits on nitrosamine contamination, requiring manufacturers to adopt advanced detection methods. However, many laboratories 
struggle with infl ated nitrosamine results, often caused by nitrites, which interfere with accurate readings and create compliance challenges.

Nitrites, commonly found as residuals in raw materials and excipients, can react with amines under acidic conditions or high temperatures, forming new nitrosamines over 
time. This means that even if nitrosamine levels appear low initially, they could increase under certain storage conditions. Traditional detection methods often fail to distinguish 
between nitrites and nitrosamines, leading to overestimated contamination levels, unnecessary compliance concerns, and time-consuming retesting that delays production. To 
meet evolving regulatory expectations and minimise unnecessary disruptions, manufacturers need a more precise approach—one that separates nitrites from nitrosamines for 
true contamination insights.

The Automated Total Nitrosamine Analyser (ATNA) from Ellutia has been a trusted tool for labs conducting Total Nitrosamine Content (ATNC) analysis. Now, thanks to a 
signifi cant advancement in vial chemistry, the ATNA can separate nitrites from nitrosamines, providing a clearer, more reliable contamination assessment. This breakthrough 
allows laboratories to eliminate nitrite interference, ensuring accurate nitrosamine detection, improving compliance, and reducing unnecessary re-testing. The ATNA’s ability to process up to 120 samples per run 
makes it ideal for high-throughput environments.

The system’s proprietary vial chemistry isolates and removes nitrites before measuring nitrosamine content separately. By comparing the total and nitrite-free results, labs can quantify the exact nitrite content. 
This process not only ensures compliance but also helps predict nitrosamine risks under storage and packaging conditions, allowing manufacturers to take proactive measures to prevent contamination.

Accurate nitrite detection isn’t just about meeting regulations - it helps prevent contamination at its source. By identifying excipients with high nitrite levels, manufacturers can choose safer raw materials, 
prevent costly recalls and reformulations, and improve overall product safety. With this enhanced level of accuracy, the ATNA empowers industries to manage nitrosamine risks confi dently and effi ciently.

To explore the critical role of nitrite separation and how the ATNA transforms nitrosamine analysis, watch our on-demand webinar at your convenience. Learn how this innovation can improve compliance, 
reduce unnecessary testing, and deliver more precise nitrosamine detection.

More information online: ilmt.co/PL/BNpK 64036pr@reply-direct.com

Big pharma commits to sustainability with solvent recycling
A leading pharmaceutical company has taken a signifi cant step toward greener laboratory practices by integrating 17 SPR-200 solvent recyclers from Biotech Fluidics 
into its analytical workfl ows. This move supports a more sustainable approach to high-performance liquid chromatography (HPLC) by reducing solvent waste and 
lowering operational costs.

Optimised for trouble-free integration with most HPLC systems, the SPR-200 continuously monitors detector output and redirects recovered solvent to a dedicated 
reservoir. In real-world applications, labs have successfully reclaimed up to 90% of the mobile phase, minimising solvent consumption without compromising 
analytical performance.

Unlike other recycling systems, the SPR-200 operates independently of external computers, eliminating connectivity concerns and ensuring a straightforward, plug-and-
play user experience. With an intuitive LED interface and membrane keyboard, users can easily adjust settings, monitor performance in real time, and maintain a comprehensive audit trail of solvent recovery.

Fritiof Ponten, CEO of Biotech Fluidics, emphasized the dual benefi ts of the SPR-200: “Beyond its positive environmental impact, the system delivers a strong return on investment by signifi cantly reducing 
solvent expenses. It’s an easy-to-implement solution for labs looking to improve effi ciency while supporting sustainability goals.”

By incorporating solvent recycling into routine operations, pharmaceutical laboratories can enhance both cost-effectiveness and environmental responsibility - paving the way for a more sustainable future 
in analytical research.

More information online: ilmt.co/PL/EYBG 64039pr@reply-direct.com
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