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Experimental
To investigate this phenomenon, a number of 
experiments were done using commercially 
available 24 well microplates, from two 
manufacturers M1 and M2. In each experiment, 
a series of microplates were drawn from a batch 

to ensure a comprehensive sample representation. 
Each well was fi lled with 6ml of pure water and 
dried using heat transfer plates, where applicable, at 
8mbar using a Genevac EZ-2 centrifugal evaporator 
(Figure 1). Thermocouple probes were placed into 

several wells across the plate to monitor the boiling 
point of the water. It is expected that water should boil 

at 4°C at 8mbar if it is contamination free.  

 

Figure 1: EZ-2 centrifugal evaporator 

Results and discussion
Microplates from manufacturer M2 (see Figure 2), dried as expected and showed no 
adverse effects. In this experiment the boiling temperature of water held at about 4°C at 
8mbar until the all the water was completely evaporated. 

Figure 2

However, in similar experimental conditions, microplates from manufacturer M1 did not 
dry as expected. Figure 3 below illustrates the volume of water left in each well at the end 
of the run and Figure 4, shows the graph of the boiling temperature vs pressure curve 
against time. 

Figure 3

Figure 4 

Users in Drug Discovery and life science laboratories, occasionally report uneven and very long drying times in polypropylene microplates when dried in centrifugal 
vacuum evaporators. This could be due to reasons such as a faulty unit, user error or microplate contamination. This paper describes a series of tests done to identify 
how microplate contamination can affect the boiling point of samples thereby affecting their drying times. 
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The uneven drying of the manufacturer microplate M1, might be explained by 
contaminant fi lm formation on the surface of the water hindering evaporation. Figure 
4 shows fl uctuation of the sample temperature at 8mbar. The uneven results indicate 
that the sample being evaporated was not pure water and that fi lm formation arising 
from microplate M1 hindered the water evaporation resulting in an elevated sample 
temperature.

To investigate this contaminant fi lm formation phenomena further, we took new 
microplates from manufacturer M1, and washed them in acetone before use. Water 
was added to these ‘cleaned’ plates and same evaporative experimental procedure 
repeated. The results (not shown) were almost identical to those obtained when using the 
contaminant-free M2 microplates.

In further experiments to simulate the effect of contamination, we added a small amount 
of an inert mineral oil to some wells of a microplate from manufacturer M2 along with 6ml 
of water. Results from this evaporation experiment are shown in Figure 5 below.   

It is clear from a comparison of Figure 5 (induced contamination) with those of Figure 
4 (genuine contamination) that the effects are similar. The induced contamination 
gave results closely following those of the contaminated, unwashed plates i.e. they 
exhibiting elevated solvent temperatures during drying, and left some microplate wells 
wet. The induced contamination is clearly more severe than that which occurs when 
using the contaminated microplates from Manufacturer M1. This is likely because the 
naturally occurring contaminants were present at lower levels that the gross induced 
contamination.

Conclusions
From these experiments we can conclude that microplates from manufacturer M1 were 
contaminated with a material that forms a fi lm on the water sample surface and acts like 
a cap to the well, preventing or inhibiting evaporation. This fi lm formation phenomena 
caused by contamination explains why some microplates exhibit uneven and abnormally 
long evaporation times. 

Our study was not to identify the nature of the contaminant. From a review of information 
concerning microplate production processes, the contaminant is likely to be a plasticiser, 
mould release agent or an anti-static agent. 

In summary, if such an effect manifests itself, to prevent contamination and long sample 
drying times, it may be advisable to do some preliminary runs using known pure solvents. 
If observed drying times are much longer than expected, try washing plates before use. 
Acetone washing is not always effective, but has proved useful in many cases. Where 
washing cures long drying times, plate contamination is almost certainly the cause, and 
another plate source should be used.
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New Adapters Provide Rapid and Effi cient Cell Disruption and Sample Homogenisation
Retsch’s mixer mill MM 400 is a true multi-purpose mill in the lab: it is used for mixing and homogenising powders and suspensions within seconds and is also ideally suited for the disruption of biological 

cells as well as DNA/RNA and protein recovery.

A new adapter now allows for simultaneous cell disruption of up to 8 x 30 ml cell suspension in 50 ml Falcon tubes with glass beads. The oscillation frequency 

of the mill of up to 30 Hz and the process time can be individually adjusted according to application requirements. Depending on the type of cell (yeast, 

bacteria, microalgae, fi lamentous fungi) this method is greatly superior to manual procedures as it allows to reproducibly disrupt up to 240 ml of cell 

suspension within 20 seconds to 7 minutes without noticeable temperature increase. Another new adapter for 4 x 30 ml wide mouth bottles allows for 

processing up to 8 samples for applications like washing bacteria off tissue samples.

The adapter for 5 ml Eppendorf tubes is used for the homogenisation of cell suspensions, tough secretions or tissue pieces with a volume up to 3 ml 

(incl. buffer) in single-use tubes in one working run, i. e. without previous division of the sample. The adapter accommodates 5 Eppendorf tubes and two 

adapters can be clamped into the mill; hence, it is possible to simultaneously process 10 x 3 ml of sample material.

This highly fl exible mixer mill is also used for the homogenisation of plants, soft cell tissue but also of harder sample materials.

Additional benefi ts include: grinding in dry, wet and cryogenic mode possible; screw-top grinding jars ensure loss-free processing; memory for 9 Standard 

Operating Procedures (SOP).
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Positive Pressure Manifold for SPE Offers Consistent Flow Control for Improved Results
Gilson announces the introduction of the ASPEC® Positive Pressure Manifold for solid phase extraction (SPE). The ASPEC manifold offers an initial step to SPE automation for 

clinical, forensic and food or beverage testing laboratories. With the ability to accommodate 96-well SPE plates, the ASPEC manifold is also an ideal choice for sample cleanup 

prior to LC-MS for bioanalysis.

The ASPEC Positive Pressure Manifold uses positive pressure gas to force viscous samples into SPE cartridges, unlike traditional SPE vacuum manifolds. The multiple adjustable fl ow 

rates improve consistency among samples and recoveries, and ensures uniform fl ow for both low- and high-viscosity solutions.

The ASPEC Positive Pressure Manifold, with its single gas input and small footprint, incorporates easily into laboratory workfl ows and provides a fast and simple way to 

prepare several samples in parallel for later analysis by chromatography.

The universal design of the ASPEC Positive Pressure Manifold makes it compatible with popular formats, including 1, 3, and 6 mL SPE tabbed and tabless cartridges 

and 96-well SPE plates. When combined with Gilson’s PLATEMASTER® microplate pipetting device, the ASPEC Manifold greatly increases sample preparation 

throughput to meet increased testing demands in the clinical, forensic and food or beverage laboratories.

For more information visit www.gilson.com.
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