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As we know, sample prep is a multifactorial process and there are opportunities for errors 
to creep in at every stage. Indeed, sample collection, preparation and processing is by 
far the largest source of error in analytical laboratories [1]. The human factor comes into 
play here, with the individual carrying out an experiment being the single most likely 
source of data variation [2]. Inconsistent dilution techniques between samples, differences 
between the pipetting of multiple lab technicians, variation across the day, difference in 
concentration across assays can all compromise results down the line, potentially leading to 
poor quality data and costly re-runs.

The need for accurate, consistent sample prep is more keenly felt with the continuing trend 
of decreasing sample size and increasing sensitivity of analytical instrumentation. Molecular 
applications such as real-time PCR (qPCR), digital PCR (dPCR) and Next Generation 
Sequencing (NGS) all work with sample volumes in the low microliter (µL) range. Working 
with such tiny volumes, susceptibility to unwanted sample variability increases signifi cantly. 
Any interventions that ensure assay set up is as consistent as possible will ultimately have a 
positive impact on data quality.

Requiring such high levels of skill and accuracy, it is little wonder that this complex, time 
and labour-intensive process causes a widely recognised bottleneck in lab workfl ows. 
Over the last decade, or more, a solution has been sought by turning to automation, 
particularly with labs under pressure to process large volumes of assays quickly, effi ciently 
and accurately.

One of the most prevalent misconceptions about laboratory automation is that it is 
all about speed. Yet speed is not the be all and end all when it comes to introducing 

automation into the liquid handling process. Automated systems not only facilitate sample 
throughput with improved accuracy and minimised risk of error, but can also increase 
productivity by freeing up highly trained researchers from routine sample prep to focus on 
the skilled analysis and interpretation of the results. Moreover, transferring the strain of 
performing these repetitive manual tasks to an automated system will benefi t your work 
in the lab, too. Repetitive strain injury (RSI) from use of manual pipettes and dispensers 
is now well documented and understood; such workplace injuries can impact lab 
productivity, staff turnover and even lead to costly compensation claims [3].

However, while automated sample preparation is now relatively commonplace, the 
introduction of such systems has not been without its share of diffi culties. While it is easy 
to buy into claims about the latest revolutionary, fully automated, systems that profess 
to be the answer to a scientists’ every problem, in practice many require long, intensive 
operator training, and users all too often fi nd them challenging to reconfi gure between 
different sample runs, and different applications.

So, we are left with two extremes. At one end of the scale, we have the highly skilled 
technician performing lengthy manual liquid handling who is fallible to human error; and 
at the other end, we have expensive, highly complex automated kit, that not only requires 
lengthy and intensive operator training, but also signifi cant investment.

Automated liquid handling systems, to suit all budgets and workloads, are now readily 
available; designed to improve consistency and effi ciency by eliminating both person-to-
person and day-to-day variability. The best examples require hours rather than days of 
operator training, and are easy and intuitive to use. User-friendly computer interfaces, 
including pre-optimised commands and step-by-step programming guidance for the most 
common applications, make operation quick and easy, yet allow for customisation to 
adjust pipetting performance to the most demanding tasks. A small instrument footprint 
frees up bench space, while walk-away functionality also frees up researchers’ time. Even 
automated systems require an element of manual input, however, and with this comes the 
inherent risk of human error. The latest systems include failsafe features to avoid mistakes, 
such as virtual 3D run simulation to allow checks of the programmed method for errors, 
and on deck checks to ensure correct layout, avoiding crashes as a result.

In addition to the many functional considerations when choosing an automated liquid 
handling system, running costs, availability of consumables, ease of use, and the level of 
ongoing support provided by the manufacturer should also be taken into account. It’s 
important to ask for a demonstration of any system you are considering purchasing so that 
you can be confi dent it meets all of your needs, fully.

This article discusses how to achieve accurate, consistent sample preparation using the right automated liquid handling system. Despite the growing number of 
new technologies, instruments and automated systems now at researchers’ fi ngertips, visit any lab and you are likely to fi nd a skilled technician sitting amidst all the 
expensive apparatus, pipette in hand, carrying out routine liquid handling tasks. Still a manual process in the main, this pivotal work underpins the vast majority of the 
assays, analysis and investigation done in nearly every lab today.
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Making the right choice when automating your sample preparation process will pave 
the way for improved test accuracy and reproducibility, whilst increasing productivity 
levels. Reaping these benefi ts can have an important impact on your scientifi c output 
effi ciency or businesses’ ability to bring new products to market quickly, safely and 
effi ciently.

Table 1: Global intra- and inter-plate coeffi cient of variation (CV) calculated for manual and 
automated Apo-ONE Homogeneous Caspase-3/7 assays.
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Automatic Tube Valve For Dispensing Uniform Quantities of Sterile Media
The new automatic tube valve Systec Mediavalve is available now in a new and improved design. The system provides an economical method of dispensing uniform quantities or programming 
complex filling cycles. A pre-selectable constant slight overpressure in the media container ensures the flow of the medium in the filling hose, while at the same time the Systec Mediavalve controls 
the quantity dispensed by opening and closing the pinch valve. Once the required amount has been dispensed, the device calibrates itself according to the viscosity of the medium after performing 
a sample dosing operation.

The Systec Mediavalve enables simple and continuous filling processes to be carried out. Larger quantities of nutrient solutions can be dispensed in a short time while at the same time maintaining the sterile chain.

Hoses made of silicone or similar materials are generally suitable for the Systec Mediavalve. Hoses with outside Diameters and wall thicknesses not exceeding 9.5 mm and 1.5 mm respectively can be used. A 
hose with an outside diameter of 9.0 mm and a wall thickness of 1.5 mm is supplied as Standard for the Systec Mediavalve. The device is pre-calibrated to this hose.

Different languages and colour settings can be selected via the touchscreen.

Further information can be found at www.systec-lab.com.

Single-Use Liquid Flow Sensor for the Measurement of the Lowest Flow Rates in Biomedical Applications
Sensirion presents its single-use liquid flow sensor LD20 aimed at the fast, precise and reliable measurement of the lowest flow rates. The flow sensor series is based 
on a successful design study that was first presented in 2014 and has already received several international awards. Product development of the LD20-
2600B, the first representative of the new single-use sensor series, is now complete and it is ready for high-volume production. The intelligent, 
compact and cost-effective sensor is suitable for a wide range of biomedical applications in the field of critical and home care, such as monitoring 
of ambulatory infusion pumps, ultra-low flow measurements of precious medications in neonatology and paediatrics, continuous urine flow 
measurement, to name but a few.

The LD20-2600B liquid flow sensor is based on Sensirion’s proven CMOSens® Technology and optimises costs by simplifying the design without 
sacrificing easy fluidic, electrical and mechanical connections. Barbed fittings ensure safe and secure integration in the fluidic line. The straight and 
unobstructed flow channel design has no moving parts. Medical-grade wetted materials provide outstanding chemical resistance and excellent media 
compatibility. While providing bidirectional measurement of flow rates from 1000 ml/h down to single digit ml/h, the sensor also reliably detects common 
failure modes such as occlusion, air in line or infiltration with unprecedented speed and sensitivity.

Smaller LD20 product versions (e.g. the LD20-0600x) for even lower flow rates down to only a few hundred µl/h will be released in the future and are now available in sample quantities.

Sensirion’s liquid flow meters are already being used in numerous challenging applications, from diagnostic instruments to process control in the semiconductor industry. Combined with Sensirion’s 
extensive experience in the medical field, the new single-use LD20 series will enhance your applications with maximum safety, performance and reliability.

Isocratic Pump Achieves Nearly Pulse-free Flow Rates for Improved Effi ciency
Gilson announces an expansion to its chromatography systems product offering with the introduction of the VERITY® 3011 Isocratic Pump. The new 
VERITY 3011 Pump broadens the depth of the VERITY purification systems portfolio with advancements over existing pumps including a convenient 
quick-connect pump head design and intuitive touchscreen control of the instrument. The pump enables reaction monitoring and easily integrates into 
both analytical and semi-preparative chromatography systems for environmental, food and beverage, and petroleum applications.

The VERITY 3011 Pump is a standalone pump with touchscreen control that delivers accurate and nearly pulse-free flow rates, improving overall 
efficiency and yield. The pump supports pressures up to 600 bar (8702 psi), which are some of the highest in the HPLC market, while the integrated 

pressure sensor protects system components from damage, decreasing downtime and operational costs.

The VERITY 3011 Pump heads rely on an innovative bayonet design that allows the pump heads to be easily changed without tools. Two pump heads 
available: the 5 SS for flow rates of 0.01–5 mL/minute and the 10 SS for 0.05–10 mL/minute. Both pump heads support pressures of up to 600 bar (8702 psi).

In a VERITY purification system, the VERITY 3011 pump and other system components are powered by TRILUTION® LC software. When used as a standalone pump, the intuitive touchscreen makes it easy 
to set up and run the pump in one of three modes: Flow, Dispense, or Program.

Gilson has a long history of advancing durable chromatographic system design and today specialises in preparative HPLC, flash chromatography, centrifugal partition chromatography (CPC), and gel 
permeation chromatography (GPC), with instrumentation that benefits discovery- to process-scale workflows. The introduction of the VERITY 3011 Isocratic Pump enhances the Gilson purification portfolio, 
which also includes columns, fraction collectors, detectors, and system control software.
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