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Experimental and Instrument Conditions 2 

Brownlee superficially porous particle (SPP) columns are 
based on a new and highly efficient particle design. The 
particles are spherical with a porous silica layer 
surrounding a solid silica core.  Each  particle has a 
diameter of 2.7 μm of which 0.5 μm is the thickness of the 
porous outer shell and 1.7 µm is the solid core diameter. 
When compared to conventional particles, this innovative 
construction reduces the sample diffusion path and results 
in up to four times faster separation, sharper peaks and 
significantly lower back pressure than sub-2 mm UHPLC 
columns (Fig 1).  
The thorough end-capping of residual silanols on the silica 
surface and the absence of metal contaminant result in 
very minimal secondary interactions and therefore less 
peak tailing.   
The high density of the particles and their homogeneity in 
size allow for a consistent and durable packing that  
delivers very reproducible peaks from column to column 
(Fig 2).  
Unlike the conventional sub-2 µm particle columns that 
deliver similar efficiency, but can only be used on UHPLC 
because they generate very high back pressure, the 
Brownlee SPP can be used on HPLC as well as on UHPLC, 
where they can withstand pressure up to 9000 PSI (621 
bar). 
Brownlee SPP C18 columns have wide selectivity and are 
highly suited for the reversed phase separation of basic, 
acidic or neutral compounds. This poster showcases the 
separation of beverage additives, biocides, sunscreen 
agents, and active drug substances in headache and cold 
medicines. 
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Figure 3. Chromatographic separation of nine 
additives used in beverages. 

 
   

  

   

Conclusion 4 

Figure 5. Chromatographic separation of five 
sunscreen agents . 

Figure 6. Chromatographic separation of drug 
substances in a headache medicines. 

Figure 4. Chromatographic separation  of six 
biocides used in cosmetic products. 

Figure 7. Chromatographic separation of drug 
substances in a common cold medicines. 

Figure 2. Effect of particle size homogeneity on peak 
sharpness and reproducibility. 

Figure 1. Particle construction  effect on separation 
speed and peak sharpness. 

Before the advent of  superficially porous technology chromatographer were faced with a conundrum: In order to increase efficiency the column particle size were to be reduced to the submicron, however these small particle caused a significantly higher back pressure that shorter the life of the column and made them usable only on UHPLC. The innovative technology of the superficially porous particle solve the back pressure and durability problem, by delivering high efficiency, rugness , durability on a column that can be use on HPLC and UHPLC.   Before the advent of  superficially porous technology chromatographer were faced with a conundrum: In order to increase efficiency the column particle size were to be reduced to the submicron, however these small particle caused a significantly higher back pressure that shorter the life of the column and made them usable only on UHPLC. The innovative technology of the superficially porous particle solve the back pressure and durability problem, by delivering high efficiency, rugness , durability on a column that can be use on HPLC and UHPLC.   Before the advent of  superficially porous technology chromatographer were faced with a conundrum: In order to increase efficiency the column particle size were to be reduced to the submicron, however these small particle caused a significantly higher back pressure that shorter the life of the column and made them usable only on UHPLC. The innovative technology of the superficially porous particle solve the back pressure and durability problem, by delivering high efficiency, rugness , durability on a column that can be use on HPLC and UHPLC.   

Introduction 1 

Conventional  Brownlee SPP  

Conventional  

Brownlee SPP  

 Before the introduction of the superficially porous 

technology, chromatographers faced the 
efficiency/back pressure conundrum: in order to 
increase efficiency, particle sizes had to be 
reduced to sub-2 µm, however these small 
particles caused very high back pressure that 
shortened  the column’s life and precluded its use 
on conventional HPLC. The innovative technology 
of the Brownlee Superficially Porous Particle 
drastically reduces back pressure and delivers 
superior efficiency and ruggedness. Performance 
of analyses on this poster are outstanding , with  
moderate optimal pressures, ranging from 3000 
to 5500 PSI.   For the first time, a versatile 
column ideally suited for HPLC and UHPLC is 
available. 

    

  

Table 1. Method performance 

Performance Additives Biocides Sunscreens Headaches 

%RSD n = 6 0.5 -1.3 0.6 - 0.8 0.5 - 0.7 0.6 – 1.0 

Range  µg/mL 3 -100 0.2 -120 3 -100 0.2 -100 

r² >0.999 >0.999 >0.999 >0.999 

Pressure 4300 PSI   

Pressure 4000 PSI   

Pressure 3000 PSI   

Pressure 5300 PSI   
Pressure 5500 PSI   

Instrument Details : 

(Common to all 

applications) 

Flexar™ FX-15, with  a PDA Detector  

PerkinElmer ® Brownlee SPP C18,                 

50 x 2.1 mm, 2.7µm column  

Autosampler: 50µL loop; partial injection 

mode; 2µL injection volume  

Spectra collected from 190 to 400 nm 

Sampling rate 5 pt/sec 

Chromera® Version 3.0 

Application-specific Details/ Instrument Conditions 

Additives in       

beverages  

 

Chromatogram shown 

in Fig 3.  

Solvents:  A: 20mM sodium acetate /acetic acid,  

                    pH 4.6 , B: acetonitrile 

Gradient:  5 - 30% B (6 min), 30 - 40% B (1 min) 

Flow:         0.4mL/min ; flush solvent : water  

UV Wavelength:    214 nm;  

Column temp.:      45 ºC 

Sample prep.:        0.1mg/mL in water 

Biocides 

 

Chromatogram shown 

in Fig 4.  

Solvents:  A: 0.05 TFA  in water, B: 0.05 TFA  in 

                    acetonitrile 

Gradient:  15 - 24% A  (6 min) 

Flow:          0.4mL/min flow, flush solvent: water 

UV Wavelength program:  275 nm (0.5min),  

                    225 nm (2.5 min), 257nm (0.5 min) 

Column temp.: 40 ºC 

Sample prep.: 0.06/0.06/0.12 mg/mL; 

methytilisothiazoline / methylparaben  / 

other   Dilute stock std in 1:1 methanol / 

water and working  std in water 

Protective agents in 

sunscreen lotion 

 

Chromatogram shown 

in Fig 5.  

Solvent:  A: 0.1% phosphoric acid in water  B: 

0.1% phosphoric acid in 60:40 acetonitrile/water 

Gradient: 10 -100% B (4 min), 100% B (2 min)  

Flow:         0.6 mL/min flow, flush solvent: water 

UV Wavelength:   240 nm,  

Column temp.:     45 ºC 

Sample prep.:       0.1mg/mL in 70:30 

                               methanol/water 

Drug substances 

in headache  

medicines 

 

Chromatogram shown 

in Fig 6.  

Solvent: Mobile phase: 69:28:3  

water/methanol/acetic  acid; Isocratic (4.5 min) 

Flow:    0.25 mL/min , Flush solvent: water 

UV Wavelength:   275 nm 

 Column temp.:    55 ºC 

Sample prep.:  ~0.1/0.1/0.03/0.2 mg/mL; 

Acetaminophen / Aspirin / 

Caffeine / Internal std in mobile 

phase 

Note:   100 mm column  was used here 

Drug  substances 

in cold medicines 

 

Chromatogram shown 

in Fig 7.  

 

Solvent: A: 20mM Na-acetate  B: acetonitrile 

Gradient: 10% B (0.8min),10 - 80% B (1 min) 

                   80%B (1.2 min) 

Flow: 0.8 mL/min flow, flush solvent: water 

UV Wavelength:  275 nm 

Column temp.:    55 ºC 

Sample prep: 0.3/0.3/0.1 mg/ml acetaminophen/ 

                        dextromethorphan/ phenylephrine 

                        in  0.1%acetic acid 


