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and validating liquid chromatography performance
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These traditional techniques are also prone to human error, which may have a 
signifi cant impact on the results. Consequently, using automatic fl owmeters, capable 
of real time measurement of fl ow rate without direct human intervention, is increasingly 
becoming the technique of choice. An additional advantage of this new generation 
of fl ow measurement devices is the much better documentation of the process 
undertaken and results obtained, which is particularly important in quality sensitive 
environments in regulated industries.

Commercial volumetric fl owmeters
A volumetric fl owmeter is the automated version of the classical ‘Stopwatch and 
graduated cylinder’ method. A fl owmeter of this type consists of a tube and two optical 
level sensors placed at a known distance from each other. The time the solvent front 
takes to travel from one light trap to the next is a function of the fl ow rate and the 
volume of the tube, which is constant. After each measurement Is completed, the tube 
must be automatically emptied so that the measurement can be repeated. As such, a 
volumetric fl owmeter is not capable of continuous measurements.

Figure 1: Schematic of operation of a typical volumetric fl owmeter.

For analytical purposes, volumetric fl owmeters must be positioned perfectly vertically 
and at the end of a liquid chromatography system. As a result, their use is limited to 
confi rmation of performance of the pump, no real diagnostics are possible as each 
value reported is not related to the previous one.

Furthermore, as the fl ow rate is averaged over the measurement volume, you cannot 
determine pulsations or variations in fl ow with a duty-cycle shorter than the time 
required to fi ll the volumetric tube. However, this technique has been proven to be very 
reliable in determining the fl ow rate of aqueous HPLC separations. Unfortunately, the 
different surface tensions of other solvents do not allow volumetric tubes to be voided 
with the same effi cacy as with water.

Volumetric fl owmeters are commonly used in conjunction with HPLC systems as 
validation tools. It should however be noted that because they are based on the 
measurement of time required to fi ll a known constant volume, that the accuracy of 
results decreases markedly at higher fl ow rates.

A new generation of thermal fl owmeters
Thermal fl owmeters were one of the fi rst instruments used for the measurement of 
fl ow rate in liquid chromatography. The method these devices use is based on the 
measurement of the difference in temperature between two temperature sensors, one 
placed upstream of a heating element and the other placed downstream of it. 

Figure 2: Scheme of Testa thermal fl owmeter.

For applications with a fl ow rate of a few microliters per minute up to several millilitres 
per minute, thermal fl owmeters typically employ a quartz fl ow measurement tube. 
Introduced in 2021, the new generation of thermal fl owmeters from Testa Analytical have 
been demonstrated to work with virtually any solvent. Benefi ting from advanced design 
and modern microelectronics, all components necessary for fl ow measurement using 
these devices are located on the outer wall of the quartz tube and have no contact with 
the liquid. Measurement using these devices is therefore completely non-invasive. These 
fl owmeters come with fi ve solvent calibration factors: water, methanol, THF, acetonitrile-
water 40:60 and ethanol water 10:90. Other common solvents have been tested for 
compatibility and the fl owmeters can be calibrated accordingly upon request. 

Being non-invasive, the thermal fl owmeter ensures the unperturbed operation of 
the whole liquid chromatography system. Measurement with thermal fl owmeters 
is continuous, allowing use of these devices for real-time monitoring of pump 
performance. 

Unlike volumetric fl owmeters which only offer a fi xed data acquisition frequency for any 
given fl ow rate, frequency of data acquisition using a thermal fl owmeter is independent 
on the fl owrate and can be selected allowing a high resolution of up to 12 data points 
per second. 

Assessing and validating the performance of a pump serving HPLC, UHPLC, Ion Chromatography or GPC/SEC 
system is a crucial task in many laboratories nowadays. For this purpose, accurate determination of fl ow rate is 
a powerful tool. Using a real time fl owmeter, fl ow rate monitoring of liquid chromatography systems has been 
demonstrated to be a powerful diagnostic tool, allowing fast detection of leaks, faulty check-valves and worn seals. 
Traditionally, fl ow rate determination involves manually timed measurement of the volume or weight of the solvent 
delivered by the pump using a stopwatch, a scale, or a graduated cylinder. The necessity for very accurate timing in 
combination with volume or weight measurement techniques makes both methods impractical for use in modern 
laboratories short on time and trained personnel. 
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The faster, higher resolution data acquisition offered by the Testa Analytical thermal 
fl owmeter not only can improve data quality but can also offer considerable saving of 
precious labour time in particular at low fl ow rates, where volumetric fl owmeters are 
slow to generate a single datapoint.

In addition, using this new generation of digital thermal fl owmeters, it is possible to 
interface them directly with chromatography data system allowing storage of fl ow 
data along with each chromatogram from your liquid chromatography system. This 
technological advance opens a whole new chapter to the concept of total quality 
assurance, as each chromatogram may now be evaluated under the light of the fl ow 
rate delivered by the pump during that one chromatogram.

Conclusion
Historically volumetric fl owmeters have been the technique of choice when the 
performance of a liquid chromatography pump needed to be validated or qualifi ed 
for a particular application. Their performance with aqueous separations at room 
temperature has made them a tried and trusted method. However, technological 
advances in real-time non-invasive thermal fl owmeter design now make it possible to 
not only match the performance of any volumetric fl owmeter, but also offer a range of 
exciting new benefi ts to the user. These new capabilities include wide-ranging solvent 
compatibility, greater fl exibility and, probably most important of all, a reduction in the 
time required for the validation or qualifi cation task. Compact and lightweight in design, 
these thermal fl owmeters are powered and transmit measured fl ow data in real time via 
an integral USB interface. A PC based app allows continuous recording and storage of 
the measured fl ow rates.
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Figure 3: Flow rate of different solvents measured using the Testa fl owmeter. 

Figure 4: Data acquisition frequency comparison between volumetric and Testa thermal fl owmeters.

Solvent recycler drives sustainability in pharma labs
Biotech Fluidics has announced that a leading pharmaceutical company has invested in 17 SPR-200 solvent recycler units to enhance the 
sustainable use of solvents in HPLC systems across its analytical laboratories.

The SPR-200 operates as a standalone, externally powered unit, eliminating the need for an external computer and avoiding potential 
connectivity challenges with IT systems.

Designed for compatibility with most HPLC systems, the SPR-200 continuously monitors detector output signals during liquid 
chromatography. In customer laboratories, it has demonstrated the ability to recover up to 90% of the mobile phase by redirecting purifi ed 
solvent into a dedicated reservoir during isocratic HPLC.

Fritiof Ponten, CEO of Biotech Fluidics, commented: “Controlled via an integral LED screen and membrane keyboard – the SPR-200’s user-
friendly software allows you to confi gure operational parameters and to perform online monitoring and create an audit trail of recovered 
solvent.”

He added: “Not only does the SPR-200 improve sustainability in your lab, but it also quickly pays for itself by enabling you to recycle nearly all 
the solvent used in your isocratic HPLC systems.”

More information online: ilmt.co/PL/1yBN

Revolutionising HPLC: New LC Series offers advanced automation and sustainability
Agilent Technologies has unveiled its next-generation Agilent Infi nityLab LC Series, comprising the 1290 Infi nity III LC, 1260 Infi nity III Prime LC, and 1260 Infi nity 
III LC systems, including biocompatible options. These systems are the fi rst to feature the new Agilent Infi nityLab Assist Technology, designed to streamline lab 
operations with advanced automation and system assistance.

The Infi nityLab Assist helps optimise tasks by automating instrument routines, simplifying sample preparation, and assisting with maintenance and troubleshooting. 
The inclusion of barcoding and camera technologies enhances sample tracking and reduces the likelihood of errors, improving accuracy and effi ciency.

With this launch, Agilent aims to improve lab productivity by minimising manual operations and reducing operator training time. Infi nityLab Assist technology 
provides real-time insights into system health, assisting analysts at all levels in achieving faster, more reliable results.

The new systems are also compatible with previous LC models and integrate seamlessly with chromatography data systems (CDS). Verifi ed by the ACT 2.0 
Ecolabel, these systems prioritise sustainability, being the fi rst LC systems to provide users with a CO2 footprint analysis.

Philip Binns, President of Agilent’s Life Sciences and Applied Markets group, highlighted that this new series sets a benchmark in liquid chromatography, offering a 
robust solution for labs looking for enhanced automation, precision, and sustainability.

The Infi nity III LC Series was launched globally in October 2024 at major scientifi c events including HPLC 2024 in China, PharmSci 360 in the US, and the HUPO 
World Congress in Germany.

More information online: ilmt.co/PL/85qo
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