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PCR microplate sealing and peeling for high throughput labs
Derek Thomas, Azenta Life Sciences

Repetitive strain injury
Downtime due to absence can have a clear link to lab throughput and potentially 
increase the demands on already high workloads. A common cause of lost workdays 
is carpal tunnel syndrome (CTS), which has seen a 500% increase over the past two 
decades leading to more lost workdays than any other workplace injury [1]. Working 
conditions and type of work have been established as more important than physical

characteristics in determining the severity of neurocompression and return to work is 
more strongly infl uenced by working conditions rather than clinical factors or physical 
characteristics [1,3,4].

Occupational hand uses that are considered ergonomic risk factors include highly 
repetitive wrist movements and high pinch force, such as sealing and peeling plates. 
Repetition is the most recognised risk factor and is defi ned by the frequency of the task 
or the proportion of time spent on repetitive work.

Epidemiological studies have also considered high hand/fi nger grip force as a co-risk 
factor for CTS, based on the weight of the tool used or the impact.

Cross contamination & evaporation
Regardless of the level of training or attention, human errors can occur, or at least 
feature a level of inconsistency. In regard to manual sealing, hazards can come from a 
number of sources including:

• Uniformity of seal across plate – If uniform pressure is not applied to an adhesive   
 seal at the right force it can lead to either poorly sealed or unsealed wells, which could  
 result in evaporation of expensive reagents or even the movement of sample from one  
 well to another.

• Over sealing of wells – In cases where too much force has been applied to the seal it  
 may cause issues with peeling further downstream.

• Non-proven heat-sealing methods – In cases where ‘homegrown’ solutions have been  
 established it can provide inconsistent sealing temperature or timing issues resulting  
 in damaged seals or under sealed wells. These too can allow cross-contamination   
 between wells or evaporation of sample and reagent.

Manual peeling methods can be equally risky and can present hazards such as:

• Accidental mishandling – Cross contamination can occur through the accidental  
 mishandling of plates during peeling; if either plate or seal slips during peeling,   
 samples can be forced to migrate from one well to another rendering the whole plate  
 unusable.

• Sample run off – Depending on the angle of seal removal, it is possible for sample   
 stuck to the underside of the seal through surface tension to ‘run off’ down the seal   
 and into another well causing cross-contamination.

It is possible to mitigate the risk associated with the the above hazards, but it is not 
possible to remove the risk of human error without replacing it with a predictable 
automated solution.

Time lost due to bottlenecks
In many laboratories, manual de-sealing/resealing can consume hundreds of precious 
person-hours in just a few weeks of operation. In any organisation where high 
productivity is mission-critical - for instance, a competitive drug discovery operation – 
delays due to this bottleneck can mean serious setbacks for laboratory goals, or even 
for overall business plans.

Additionally, manual seal removal often forces a misallocation of human resources, 
and expensive automation is not being utilised to its fullest extent. Time spent manually 
de-sealing/resealing plates means that technicians cannot attend to more important 
projects to advance science [3].

Cost
The impact from evaporation of reagents and lost samples can be dramatic when 
performing high-throughput experiments, while cross-contamination of plates due 
to human error will also have an impact on lab resources. Both require assays to be 
repeated and lead to an increase in total reagent costs.

Facilities specifi cations
When choosing plate sealing/peeling equipment, it is important to consider the 
specifi cations of your laboratory. For example, some models of plate sealer require an 
external airline. Having to adapt existing labs to accommodate an external airline can 
be expensive and even more so when the downtime is considered. The plate sealer 
is then fi xed to one location and cannot be easily moved unless external airlines are 
also adapted. 

Bench or deck height can also be a limiting factor - with many automation platforms 
featuring low deck heights it can be a limiting factor to have to restrictions on height.

Automation to overcome the hazards 
of manual plate sealing & peeling
When looking for a solution that will help you reach the gold standard of sealing 
and peeling, it is important to consider the stated problems. There is a clear role 
for automation in mitigating the risks associated with the identifi ed hazards and 
constraints as detailed in this infographic. One solution from Azenta Life Sciences 
combines the Automated Roll Heat Sealer and Automated Plate Seal Remover, to 
help you overcome concerns – from cross-contamination to facility requirements – 
as testifi ed by Principal Scientist, Dr Vlad Zarayskiy, in the case study accompanying 
this paper [5].

Repetitive strain injury
Reducing the mechanical steps required by technicians by eliminating the need for 
repetitive, manual addition and removal of plate seals has a clear benefi t in reducing the 
risk of RSI. The automated roll heat sealer, for example, can perform up to 5,000 seals 
without manual intervention.

PCR plates and microplates usually require some type of seal to prevent evaporation, which otherwise may alter sample concentrations and impair repeatability.

Manual sealing and peeling of plates can be a low-cost process for low-throughput labs and workfl ows, however, as throughput increases so does the risk of 
associated hazards and constraints. These can include:

Automated Roll Heat Sealer and Automated Plate Seal Remover 
(courtesy: Azenta Life Sciences).
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Cross-contamination & evaporation
Automation enables optimum quality control through uniform secure sealing of plates 
– minimising evaporation of precious reagents and risk of cross-contamination - while 
accurate, automated peeling using the automated plate seal remover further reduces 
risk of cross-contamination from sample run-off.

Time lost due to bottlenecks
Automating plate sealing and peeling steps results in faster processing of plates and 
helps laboratories to increase throughput while also freeing up scientist time. Integration 
into robotic workfl ows further improves the workfl ow, providing a walk-away system.

Cost
Automated heat sealing of plates provides a reduction in cost compared to other 
sealing methods, such as caps or adhesive seals, while increased preservation of 
sample integrity through minimising cross contamination and evaporation, means that 
precious samples and reagents will be saved.

Facilities specifi cations
Eliminating the requirement for compressed air, the automated roll heat sealer can be 
installed quickly and has the fl exibility to be moved within the laboratory either as a 
standalone benchtop unit or integrated robotic setup, independent of air supply.
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Compact chilling/heating dry bath for robotic systems
Torrey Pines Scientifi c announces the EchoTherm™ RIC40, a Peltier-driven compact chilling and heating dry bath designed specifi cally for robotic 
systems. With a temperature range of 0.0°C to 100.0°C, the RIC40 delivers precise thermal control, making it ideal for automation workfl ows.

The RIC40 is controlled via an RS232 I/O port and measures just 4.9” (125 mm) long, 3.3” (82 mm) wide, and 3.9” (99 mm) tall (excluding the 
sample block), ensuring seamless integration into laboratory automation setups. Mounting brackets for Tecan decks and a wide range of 
precision-engineered aluminium sample blocks are available as accessories.

Engineered for exceptional accuracy, the RIC40 maintains temperature stability within ±0.2°C and can be set in increments of 0.1°C. Each unit is 
supplied with a universal power supply, an RS232 interconnect cable, and a complete Serial Command Set for straightforward operation.

The EchoTherm™ RIC40 is ETL, CSA, and CE compliant, ensuring reliability and safety for laboratory applications.

More information online: ilmt.co/PL/LxZb

64097pr@reply-direct.com

Versatile autoclaves for superior steam sterilisation
Priorclave’s QCS range of autoclaves is one of the most versatile and cost-efficient steam sterilisers available. What sets the QCS range 
apart is that the three standard cylindrical chamber sizes of 100, 150 and 200 litres provide 20% more loading capacity than sterilisers 
of the same capacity. This extra space enables the QCS range to accommodate taller or more usual items, avoiding the need to invest in 
larger, heavier and more costly rectangular chambered sterilisers.

From simple cycles to fully featured multi-programme operations, Priorclave’s exclusive Tactrol®3 control unit allows unrivalled 
flexibility and allows users to focus on other tasks, secure in the knowledge that it will automate the entire sterilising process from start 
to finish perfectly.

Feature packed as standard, every autoclave in the QCS range features a quick-seal single-action door fitted with both thermal and 
pressure locks, whilst utilising Priorclave’s patented door retention device, altogether these prevent accidental openings at load 
temperatures above 80°C and pressures above 0.2bar. Non-tip shelves ensure all media remains secure throughout the loading and 
unloading process. Biomaster ™ anti-bacterial silver nano-technology is incorporated into external surfaces providing effective defence 
against bacteria and fungi, including MRSA. This coating also reduces the risk of microbial growth and cross-contamination. Every QCS 
features low external surface temperatures whilst in use. Inside the chamber, automatic free-steaming greatly improves temperature 

distribution by encouraging air removal. Powerful fans also blow cold air over the autoclave vessel reducing cooling times. The Tactrol®3 also enables a delayed start if required to protect loads 
sensitive to media volume loss.

Optional features include load-sensed processed timing, where an internal probe ensures exact sterilisation times. Whilst Pre- and Post-cycle vacuum ensures air removal from difficult loads. When 
combined with pulsed free-steaming, this achieves excellent steam penetration.

More information online: ilmt.co/PL/6Lwl 63775pr@reply-direct.com
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