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Challenge: Today’s HPLC Packings
DO NOT Meet the High Speed, High

Resolution Challenges

Goals of HPLC Separation

• Desired Selectivity/Sensitivity within           
   a Very Short Period of Time
• Good Peak Shapes for Bases, Acids, 
   and Neutrals
• Fast & Easy Method Development with         
   Extended pH and Temperature
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Advantages/Disadvantages of
Current Organic and Inorganic

HPLC Packings
Advantages Disadvantages

Inorganic (C18-Silica)
Mechanically strong Tailing peaks for bases

High efficiency Limited pH range

Organic (Polydivinylbenzene)
Wide pH range Low efficiency

No tailing for bases Mechanically weak
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Organic/Inorganic Hybrid Technology:
State-of-the-Art XTerra™ Particle

Best properties of silica
* mechanical strength
* high efficiency

Best properties of 
organic polymers
* high chemical stability 
* no tailing for bases
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Stability and Flexibility
of XTerra™ Packings
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Dependence of Retention Factor on pH
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Dependence of Selectivity on pH
Conditions:
Column:  XTerra™ RP18,

3.9 X 150 mm, 5 µm
Mobile Phase: 65% 20 mM Buffers,

35% ACN
Column Temp.: 30 °C

Flow Rate:  1.0 mL/min

Detector:  210nm for  pH 2.5,
pH 5.0, and pH 7.0;
230nm for pH 10.6
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Dependence of Retention on Temperature
Conditions:
Column:  XTerra™ MSC 18,

2.1 X 50 mm, 2.6 µm
Mobile Phase:  25% ACN/75%  buffer
                     (10 mM,  pH5, NH4AC)
Flow Rate:  0.6 mL/min

Injection Vol. 3 µL

Detector:  210 nm

Analyte Conc. (µg/ml)
1: doxepin 0.5
2: imipramine 1.0
3: amitriptyline 3.0
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High Speed Applications
(short column with 2.5 µm particles)

• 2.5 µm and 3.5 µm particles

• short, low volume columns

• designed for ultra-fast applications
– combinatorial chemistry

– fast LC/MS

• combine elevated temperature with small
particles in short columns
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Challenge of Making “2 µm” Packings
Particle Size Distributions of XTerra™ 2.5 µm

 and a Competitive “2 µm” Packing

Competitive
Packing

XTerra ™

Centered at 3 µm
Wider distribution

Centered at 2.4 µm
Narrower distribution
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Benefits of Small Packings
(Comparison of the van Deemter Plots

for 5 µm and 2.5 µm XTerra™ )
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Fast Gradients Theory
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Fast Gradient Application
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Columns:  XTerra™ MS C18 2.1 x 20 mm, 2.5 µm;
XTerra™ MS C18 2.1 x 50 mm, 5 µm  

Mobile Phase:  A = 0.1% TFA in water, 
B = 0.08% TFA in MeCN

Gradient:  5 - 95% B in 45 seconds 
and 120 seconds

Column Temperature: 60 °C
Flow Rate:  1.5 mL/min.
Detector: 254 nm
Injection Volume:  1 µL
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Fast Gradient of 12 Standards
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Fast LC/MS Applications

• 2.1 mm 5 µm and 2.5 µm columns

• length: 5 cm and 3 cm

• flow rates 0.2 and 0.6 mL/min

• Conditions:
– HPLC:

– 65/35 0.1% formic acid / MeCN

– 1 µL injection of  200 ng/mL of samples

– MS:

– ESI+; SIR 4 channels

– HV: 3.15 kV, Cone 25 V

– Drying Gas: 380 L/h

– Source Temp: 175oC
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Fast LC-MS Analysis
XTerra™ MS C18, 2.1 x 50 mm ( 5 µm) 

10 µL injection of 200 ng/mL sample (in 40%
MeOH),1=Propranolol, 2=Doxepin, 3=Nortriptyline,
4=Trimipramine, 65/35 0.1 % Formic Acid / MeCN
0.2 mL/min
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Fast LC-MS Analysis
XTerra™ MS C18: 5 µm vs.. 2.5 µm

2.1 x 30 mm
0.6 mL/min
 split 0.2 mL/min to MS

2.1 x 50 mm
0.2 mL/min
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HPLC: 
65/35 0.1% formic acid / MeCN
1 µL injection of 
200 ng/mL of samples 
MS: ESI+ 
SIR 4 channels
HV: 3.15 kV
Cone 25 V
Drying Gas: 380 L/h
Source Temp: 175oC

1 = Propranolol
2 = Doxepin
3 = Nortriptyline
4 = Trimipramine 
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Conclusions
• State-of-the-art organic/inorganic hybrid

technology provides optimum choice of
selectivity and flexibility

• Extended pH and temperature ranges expand
use of HPLC

• Small particle sizes and short column lengths
facilitate today’s high speed & high resolution
challenges

More options = more flexibility, faster and better results!


