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PerkinElmer Brownlee Superficially Porous Particle (SPP)
HPLC Columns 

What are Superficially Porous Particle (SPP) columns?

Until recently, virtually all silica-based HPLC columns utilized fully porous spherical silica particles. 
The trend has been to produce smaller and smaller particle sizes in order to improve column efficiency 
and achieve faster chromatography.  The most common particle size HPLC columns used today are 
3-5 µm.  Brownlee SPP columns utilize a particle constructed of a solid core encapsulated with a layer 
of porous silica. Due to the unique structure of SPP particles, the efficiencies are often 2-3 times better 
than that of 5 µm column and separation times are reduced by up to 75%. Even compared to 3 µm 
columns the column efficiency can improve by 50%. This means sharper peaks, higher resolution and 
better chromatographic separation achieved in a fraction of the time compared to traditional HPLC 
columns. 

Advantages of Brownlee SPP columns over traditional HPLC columns

There are two features of the SPP particle that lead to the enhanced performance. Column efficiency in 
chromatography is described by the Van Deemter equation (see Van Deemter Plot). As column efficiency 
increases, the plate height in the column decreases. Brownlee SPP columns have improved efficiency due to 
reduction in both the “A” and “C” terms of the Van Deemter equation. First, due to the manufacturing 
process, SPP particles are produced with a much narrower particle size distribution than most traditional 
fully porous silica particle. This results  in a more uniformly packed column that leads to reduced eddy 
diffusion (“A” term) of analytes on the column. Reducing eddy diffusion results in sharper peaks (i.e. better 
column efficiency). The second feature is the reduced diffusion path that the solute must pass through due 
to the solid core which reduces the “C” term. A solute has a much longer diffusion path to pass through with 
a fully porous particle as compared to a SPP particle. Again, the reduction in the diffusion path results in 
sharper peaks and higher column efficiency.  
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HPLC system optimization reduces dead volume to 
take full advantage of SPP performance
Brownlee SPP columns can be used on both analytical HPLC 
systems and UHPLC systems. UHPLC systems are already 
optimized for low dead volume, but many existing analytical 
HPLC columns have excess dead volume that may cause peak 
broadening that can deteriorate the performance of the SPP 
column. We offer optimization kits for PerkinElmer® and Agilent® 
analytical HPLC systems to take full advantage of these columns. 
The optimization kits include small ID tubing, reduced volume 
autosampler loops or needle seats and high efficiency, low volume 
flow cells for UV and PDA detectors. HPLC system optimization 
can double system efficiency when using Brownlee SPP columns.

Advantages of Brownlee SPP columns over 
UHPLC Columns

The recent introduction and popularity of sub-2 µm particle size 
UHPLC columns follows the trend towards smaller particle sizes to 
achieve higher column efficiency. UHPLC column performance 
provides the benefits of sharp peaks and faster chromatography. 
One major drawback of sub-2 µm UHPLC columns is the high 
backpressures associated with the particle size that exceeds the 
capability of traditional 6000 psi analytical HPLC pumps. This has 
led to the development of UHPLC systems, which combine pumps 
capable of delivering pressures above 6000 psi and reduce system 
dead volumes to minimize peak broadening. Another drawback of 
sub-2 µm UHPLC columns is they are generally less robust than 3 
µm and 5µm particles size columns because of the mechanical stress 
from the extreme pressures and the greater tendency to clog due to 
the reduced interstitial space between particles as well as the small 
porosity (0.2 µm) inlet and outlet frits in the column. Brownlee 
SPP columns perform at speeds and efficiencies that rival sub-2 µm 
UHPLC columns with the advantage of a 40-50% reduction in 
backpressure.  The columns are frequently operated at pressures 
below 6000 psi so they can be used on traditional analytical HPLC 
systems with minor modifications to optimize the system for 
reduced dead volume.  Brownlee SPP columns can also be used on 
UHPLC systems at pressures above 6000 psi taking advantage of 
the reduced dead volume of the system. Additionally, Brownlee 
SPP columns are more robust than UHPLC columns because they 
don’t suffer from the mechanical stress of the extreme UHPLC 
pressures. They also incorporate 2.0µm porosity frits, like 3-5 µm 
particle size columns, which reduces the propensity to clog. Hence, 
no special sample or mobile phase filtration is required as in 
UHPLC

Comparison of SPP and Sub-2 µm UHPLC Column 
Performance

HPLC System Optimization  

Key Performance Advantages of Brownlee SPP Columns 

      •Column effi ciency, speed and reduction in mobile phase    
       consumption that rivals UHPLC
      •Reduced backpressure for UHPLC performance on
      traditional 6000 psi HPLC systems
      •Column robustness equivalent to 3-5 µm particle size 
       columns

Performance Comparison of SPP to 5µm Column

Column effi ciency calculation based on toluene peak (blue). Isocratic conditions using a 60% 

acetonitrile, 40% water mobile phase. Injection volume was 5 µL.
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