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The Requirement for Low Volume 
Spectrophotometry in Life Science Applications

Traditionally, biological samples were diluted either 1:10 or 
1:20 and measured using conventional cuvette technology. 
Newer techniques have been introduced which remove 
the need for sample dilution enabling the direct analysis of 
samples of 2μl or less with reasonable precision.  

However many of these techniques are prone to sample 
drift, require frequent recalibration or maintenance with 
the associated costs plus the accuracy of data produced is 
questionable. 

A typical application is the quantification of nucleic acid 
samples to confirm suitability prior to further analysis.  
Laboratories frequently work with limited amounts of 
sample resulting in low volumes of available nucleic acid for 
measurement. Direct measurement of the sample is both 
convenient and fast as time consuming dilutions are avoided. 
However it is recognised that results may vary due to issues 
with sample homogeneity, poor pipetting techniques or 
limited instrument/accessory characteristics.  For many 
scientists these issues are either ignored, accepted as a 
shortfall of the technique or they may even be unaware of 
the possible problems as many analysts take only one reading 
when measuring nucleic acid (or protein) samples using direct 
micro volume techniques. Duplicates or check standards are 
rarely used.

With the increasing requirement for accurate as well as 
reproducible measurements it is essential that technology is 
developed that provides data that will stand up to scrutiny.  A 
good example is a laboratory that is following the Minimum 
Information for Publication of Quantitative Real-Time PCR 
Experiments (MIQE) guidelines.  The guidelines state that 
nucleic acid quantification is essential and should of course be 
as accurate as possible.

The DMV-Bio Cell was developed with these requirements 
in mind, resulting in technology that is convenient, fast 
and cost effective yet most importantly may be validated 
to give ultimate confidence for all measurements.  The 
DMV-Bio Cell is designed to work in all major UV/Visible 
spectrophotometers without compromising performance 
and without the need for special cell holders. This avoids 
the requirement for a dedicated instrument for low volume 
applications and is a far more cost effective and flexible 
solution for life science focussed laboratories.

The optical path of the DMV-Bio Cell is purely direct 
transmission to avoid reflective surfaces and to maximise 
the energy in the system for optimum signal to noise. To 
make a measurement the sample is pipetted into the sample 
well, the other half of the cell is clipped together and the 
cell then placed in the cell holder of the spectrophotometer. 
The DMV-Bio Cell is fully enclosed and therefore not 
vulnerable to sample evaporation or possible contamination. 
After measurement the cell is demounted and the sample 
recovered if required or the well wiped clean with a lint free 
wipe.  The elegant design of the DMV-Bio Cell ensures a 
high level of reproducibility as the pathlength is fixed and so 
cannot go out of calibration. For highly regulated laboratories 
the DMV-Bio Cell may be supplied with a certified pathlength 
and to confirm accuracy a unique, stable, certified reference 
material (Starna Green) is provided together with DNACON 
for 260/280 ratio validation.  No other system provides 
such confidence in the measurements or is capable of truly 
validated applications. 

Due to the high reproducibility of the DMV-Bio Cell there will 
be fewer repeat samples, fewer repeat downstream analyses 
and because the cell is not dependent on operator pipetting 
skills or does not drift or go out of calibration, confidence in 
the results is assured. An added benefit is that there will be no 
ongoing costs to worry about. 

Incorporating a DMV-Bio Cell into the laboratory workflow 
will provide the quality of data required combined with the 
flexibility of a UV/Visible spectrophotometer being available 
for a wide range of complimentary techniques. 

The DMV-Bio Cell – cost effective, low volume 
measurements – when quality counts.

The requirement to measure smaller sample volumes with spectrophotometric 

techniques for life science applications is a result of limited sample availability, the need 

for faster analysis with convenience or simply to minimise costs. To meet these ever 

increasing demands it necessitates new developments in technology of which there have 

been several over the past few years.
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