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How safe are your samples? 
Part III: Sample integrity through secure capping
Alexis MacLeod, Azenta Life Sciences, alexis.macleod@azenta.com

Evaporation and Cross Contamination
Evaporation and cross contamination can occur either directly through the tube and 
cap or through a mechanical failure or fl aw. During long-term storage or handling, 
aqueous samples can evaporate or cross contaminate each other potentially causing 
irreplaceable samples to be lost or compromised, rendering them unusable for future 
research or treatment. In closed customer testing Azenta Sample Tubes have shown to 
provide higher sample integrity through lower levels of evaporation. 

To ensure sample integrity, Azenta Sample Tubes have been leak tested and have been 
through rigorous testing methods both under vacuum (to test the mechanical seal of the 
tube and cap) and under pressure (to simulate an increase of internal tube pressure).

Under Pressure:
• Product samples are taken from each cavity of the tool, at the start, end, and during   
 batch production
• The tube is connected to a silicone pressure tubing manifold via a hole drilled in the   
 tube base
• The cap is applied with the minimum recommended torque for the tube and cap
• The manifold is then attached to a test rig and a pressure of 2Bar is applied
• The pressure must be maintained for 10 seconds without any reduction in pressure   
 observed.

Under Vacuum:
• Product samples are taken from each cavity of the tool, at the start, end, and during   
 batch production
• Tubes are fi lled with 0.15ml of with blue pigment. (Ethanol is used due to its low   
 surface tension which will accelerate and exaggerate any leaks)
• The tubes are then capped, just below the minimum recommended torque level, and   
 independently weighed

• The tubes are then placed on their sides in a tray lined with fi lter paper and placed in a  
 vacuum chamber. A vacuum of -0.03Mpa (-19psi) is applied
• Tubes are left for 24 hours
• The sample is re-weighed and the weight compared with the original recorded
• Tubes and caps pass QC when there is no evidence of sample loss

Quality control processes ensure that every batch of Azenta Sample Tubes are above 
industry standard to provide safe and secure long-term storage for precious samples. If 
any of the tubes tested fail then the entire batch fails quality control and is inspected to 
mitigate any issues in future.

The rationale for these two tests is to maintain sample integrity during periods of 
increased internal pressure and to assure reliability of seal from the cap.

Internal vs. external thread
As aqueous samples expand when frozen, internal pressure is increased and burst 
pressure is paramount to calculate the safe working volume of each tube (see: 
How Safe Are Your Samples? Part II: Working Volume). When freezing samples, it is 
imperative to know the maximum fi ll volume of the tube being used as, when water-
based samples are frozen, they expand by approximately 9%. This is an important factor 
when selecting an internal or external thread tube & cap, Figure 2 shows the results of 
comparative testing with 0.7ml Azenta sample tubes.

The results show that due to the higher headspace volume in the Azenta External 
Thread Sample Tube, the internal pressure is lower and therefore a greater volume of 
sample can be stored with a lower risk of sample loss through bursting when sealed 
with an external cap. Furthermore, results show that the Azenta External Thread Sample 
Tube offers more protection from evaporation.

When using sample tubes, secure capping is paramount to protect sample integrity during the storage and handling process for a range of applications. 
These applications could include; Biobanking, Compound Management, Cell Therapy, Benchtop Research or applied industry.

Two major hazards that can be mitigated through safe and secure sample tube capping are:

• Evaporation
• Cross contamination

Figure 2: Graph showing the pressure generated with increasing fi ll volumes in both an internal 
and external thread 0.7ml sample storage tube

Figure 1: Azenta Life Sciences sample tubes undergo rigorous testing to ensure sample integrity.

010-011 - Azenta ARTICLE.indd   1 03/06/2025   12:26



11
Sample Preparation & Processing

Figure 3: The results of testing on average change in weight over one month with three capping 
options. 

Figure 3 shows the results of testing on average change in weight over one month with 
three capping options; traditional Internal O-Ring Cap, New Azenta External Cap and 
the New Azenta Internal Co-Mold Cap. Both the New External Cap and New Internal 
cap demonstrate excellent sealing, whilst the traditional Internal O-Ring Cap showed 
signifi cant evaporation after one month.

The Azenta External Thread Sample Tube was designed for a greatly increased burst 
pressure for enhanced sample integrity, it also has a range of other benefi ts including:

• Increased working volume allowing users to store more sample
• Reduced tube height enabling a higher density of storage
• Prevention of cross-threading and ‘jumping’ if the tube is over-torqued
• Improved robustness of automated capping and decapping processes

These improvements are only possible with highly advanced manufacturing techniques, 
and therefore a rigorous quality control process. Details of the tolerances can be seen 
in Figure 4.

Summary 
Due to the advanced manufacturing techniques used when Azenta tubes and caps 
are manufactured the results demonstrate the superiority of the New Internal Co-Mold 
Cap and New External Cap over the traditional Internal O-Ring Cap. This shows how 
two of the major hazards to compromising sample integrity; evaporation and cross 
contamination can be mitigated with the use of an effective capping method. 

Reliable and robust capping can be assured through high quality manufacturing 
processes including a rigorous quality control process, simulating the expansion of 
aqueous samples during freezing and testing mechanical leaks. 

The results all indicate that the new Azenta External Thread Cap provides an assured 
level of quality to maintain sample integrity whilst offering a range of other benefi ts 
including; higher density of storage, enabling automation, manual handling and 
increased working volume vs. internal thread tubes of the same size.

Read, Share and Comment on this Article, visit: www.labmate-online.com

Figure 4: Compression seal on external thread sample storage tube

Innovative IR hotplate/stirrer for precision lab applications
Experience the cutting-edge design of the Wiggens WH390-NH, featuring the latest infrared heating technology for efficient and powerful heating 
(2000 W). This innovative hotplate-stirrer is engineered to rapidly heat various vessel shapes, including round-bottom flasks, reaching a maximum 
temperature of 550°C in a very short time.

Benefiting from Schott glass ceramic surface technology, the WH390-NH ensures chemical resistance, high surface quality, and temperature shock 
resistance exceeding 700°C. The poreless smooth surface facilitates easy cleaning, while the high infrared permeability ensures rapid and efficient 
liquid heating, optimising time and energy usage.

Equipped with three pre-set PID options for different volume heating applications, the WH390-NH self-optimises for perfect temperature stability. 
Connection of a Pt-100 sensor enables temperature-controlled work with a remarkable stability of +/- 2°C in most applications.

Beyond its swift heating and precise temperature control, the WH390-NH offers controlled liquid mixing from gentle to intense, making it suitable for large-
volume viscous media. Separate control knobs enable independent management of stirring and heating functions, while a user-friendly touch screen provides visibility and monitoring of essential parameters.

The WH390-NH’s memory function for stirring speed and temperature settings adds convenience to experiments, ensuring a consistent starting point. The residual-heat display enhances user safety, 
preventing burns. With its array of features, the Wiggens hotplate stirrer emerges as the premier solution for efficient and versatile liquid heating and mixing in laboratory settings, catering to diverse 
applications, including the exacting requirements of cannabis extraction.

More information online: ilmt.co/PL/6KwX and ilmt.co/PL/XOKk
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Demonstration video shows automated peptide synthesis in action
A new demonstration video from Vapourtec showcases how its patented Variable Bed Flow Reactor (VBFR) is transforming solid phase peptide synthesis (SPPS) - offering fully automated 
workflows, sharper process control, and higher purity crude peptides.

The video walks viewers through an SPPS cycle, starting with the swelling of Tentagel S resin in DMF and continuing through Fmoc deprotection using 20% piperidine in DMF. A visible decrease in 
resin volume, tracked in real time by the reactor’s volume graph and a UV signal at 365 nm, marks this deprotection step with a clear Fmoc peak.

Next, activated amino acids are added, triggering resin expansion. Viewers can observe this as a darker orange reagent slug flows through the reactor. Unlike traditional systems that rely on 
recirculation, the VBFR delivers reagents in a single pass - a key innovation that reduces side reactions and improves product purity.

With automated cycles of Fmoc deprotection and amino acid coupling, the VBFR allows precise control of resin bed conditions, eliminating problems like channelling or dilution. The system also 
responds dynamically to peptide sequence challenges: during synthesis of the GLP-1 sequence, aggregation during the F and E residue coupling steps is detected and controlled by elevating the 
reaction temperature, reducing the severity of aggregation compared to batch or ambient methods.

“The intuitive software interface gives researchers live feedback on UV absorbance and resin volume, so they can stay focused on results rather than constant monitoring,” explained Vapourtec 
Research Scientist Victoire Laude.

More information online: ilmt.co/PL/37K1 and ilmt.co/PL/2qMy
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