
Sample filtration for superior HPLC performance.

HPLC is standard in a broad range of application fields. The trend to miniaturisation and increased sensitivity in 
HPLC requires paying more attention to the technical equipment. Small diameter columns with IDs of 1 mm or 

less are very vulnerable to damage and misuse, especially if they are packed with media in the range of 1–3 µm in 
particle size. Sample preparation not only extends the lifetime of columns and keeps their performance at a high level, 
but is crucial to time, costs and particularly the analytical result.

Why Filter HPLC Samples?
Samples are the main source of particle contamination in HPLC columns. So, usually the last preparation step before 
sample injection into the HPLC-instrument is to remove small particulates from the sample by filtration. Elimination 
of solid materials is important, as those particles can interfere with the compound of interest and very easily clog up 
the separation column. This has an impact on the separation performance, i.e. back pressure, retention time, peak 
size and peak shape. In the worst case, the column is irreversibly blocked and has to be replaced. It is not just the 
replacement of the column that is an issue, downtime, additional costs, or the loss of valuable samples might be of 
even greater importance.

Sample Types
Samples are different in many ways, e.g. they can be heavily loaded with fine or 
coarse particulates, dissolved in aqueous or organic solvents, with low or high 
viscosity. In order to obtain the best possible sample preparation result filters 
should be optimised to meet the particular requirements of each kind of sample. 

Standard Samples
The most common sample matrix has a volume of 5–10 ml, is low-viscous, low 
particle loaded and dissolved in either an aqueous or organic solvent. For such 
samples, the HPLC certified syringe filter Spartan is a good choice. The inert 
housing made of non-recycled Polypropylene and the integrated membrane 
made of regenerated cellulose (RC) have a high chemical resistance against the 
most common solvents used in HPLC and are also suitable for aqueous solutions. 
Each batch is HPLC-tested for the low content of extractables with Acetonitrile, 
Methanol and water. Although most users rely on the retention of 0.45 µm 
units, 0.2 µm is an available option for improved purity that is required for 
capillary columns with packings of 3 µm or less in particle size.

Demanding Samples
Challenging samples with high loads of particulates, high viscosity, or unusual 
high volumes exist that have to be prepared for HPLC-analysis. Such conditions 
often cause difficulties in sample preparation. The particles tend to block the 
filter, viscosity decreases the flow rate and high volumes are time consuming to 
be filtered. As a result, users are inclined to force the filtration process by applying 
more manual pressure to the syringe-filter-system. The maximum pressure limit 
of the filters can easily be reached and exceeded increasing the risk of bursting 
the housing. The result is not only the loss of the sample, but also a safety issue 
for the user, especially if corrosive solvents or harmful chemicals are filtered.
An optimum filter for these demanding samples is GD/X, providing a unique 
combination of three layers of graduated pre-filter media and a membrane end 
filter. This unit offers increased flow rates, higher volume of filtered sample and 
the need for less hand force.

Small Volume 
Samples
Small volume samples in general are valuable and need 
special attention. It is important not to lose the analyte 
either due to adsorption at the membrane or housing or 
a large dead volume of the filter unit. Therefore, small 
filter units are the right choice. Spartan 13 decreases the 
dead volume to less than 10 µl. The Mini-UniPrep offers an 
innovative product for small volume sample preparation. 
This syringe-less filter unit is made for volumes up to 
400 µl. It combines filter and storage vial in an all-in-one 

solution. Significant time and cost savings are obtained as multiple steps and 
consumables are cut out of the sample preparation process.

Furthermore, Mini-UniPrep is designed to be used with the most standard 
automated systems. The vial shape fits easily into autosamplers and the slit septum 
cap version is suitable even for HPLC instruments with sensitive needles. This 
allows for high throughput analysis and enhances the laboratory productivity.

Summary
Sample filtration is highly recommended in HPLC analysis in order to achieve the 
best analysis result in a time- and cost-saving way. For that purpose, varieties of 
filter units are available in the market and have to be chosen accurately to meet 
the demands of different sample matrices without loosing valuable sample or 
risking safety at work.

For details of product ranges visit sigma-aldrich.com/labwarenotes.
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Key Filter Unit Requirements
	 •		Reliable	retention	of	particulates
	 •		No	adsorption	of	analytes
	 •		No	release	of	extractables	that	might	interfere	with	the	analyte	signal
	 •		Chemical	resistance	against	solvents
	 •		Convenient	and	saves		usage



Paula’s Pointers
Avoid excessive column backpressure

The most common cause of excessive back pressure is due to the accumulation of particulates 
and permanently adsorbed materials at the top of the HPLC Column. This could be precipitate 
or un-dissolved particles which can come from your samples or your mobile phase. The best way 
to minimize accumulation on your column is to filter your samples, solvents and buffers with a 
0.45µm or a 0.2µm filter before use. This should give you more column lifetime. Another way 
to minimize this build up is to use either an inline solvent/mobile phase filters or a guard column 
such as the Supelco® ColumnSaver . These disposable devices are low cost and easy to use 
without disrupting your chromatographic results.

Background Reading

Z730246  HPLC for 
Pharmaceutical Scientists

Practical approaches and 
actual examples of effective 
development of selective and 
rugged HPLC methods are 
provided. This book elucidates 
the role of HPLC throughout 
the entire drug development 
process

Down Time
Number puzzles first appeared in 
newspapers in the late 19th century in 
the form of magic squares which relied 
on arithmetic to solve.  Soon after a 
Suduko like puzzle appeared.  Unlike 
the Magic Square, Suduko is a logic 
based puzzle where the objective is to 
complete the grid so that each column, 
row and each 3x3 square contains the 
digits 1 to 9.  The completed puzzles are 
a form of Latin square with the addition 
of no repetitions in the 3x3 square.
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Latest News
Check out the new Labware section inside the 2008-2009 Sigma Life Science Research catalog.  You will find Labware products with 
the most trusted brands from some of our key partners such as, Corning®, IKA®,	Hanna,	Brand,	Nunc®, Hettich, Kodak and more.  

	•		Over	800	new	products		

	•		Thumbnail	images	for	easy	navigation

	•		Comprehensive	27	page	index		

To request your 2008-2009 Sigma Life Science Research Catalog, please visit our website at
sigma-aldrich.com/sigmacatalog1.

To see our full product range of over 25,000 Labware products for Life Science, Chemistry, Analytical and General applications 
including those exclusive to Sigma-Aldrich, go to sigma-aldrich.com/labwarepc. Visit us today. Research is easier when you use 
the right tools
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Labware Listens
Disposable filter funels offer a 

convenient and reliable way of batch 
processing laboratory samples.  Recently a 
popular brand of disposable filter funels 
were deleted by the manufacturer leaving 
many customers without a convenient 
source.  In response to a customer request 
for an alternative we tracked down the 
Whatman AutoCup products. These are 
available with nylon or PTFE membranes.  
Designed specifically for use with 
automated systems, AutoCup can also 
be used with a standard flask or manifold 
under vacuum. The device is fully compatible with Zymark® automated 
systems.

More details can be found at sigma-aldrich.com/labwarenotes.

Labware Links
For more detailed information on the products featured in this newsletter 
along with back issues and many useful Labware Web links and protocols 
visit sigma-aldrich.com/labwarenotes.  
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