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Goals of HPLC Searation

e Desired Selectiw/Sensitiviy within
a Vel Short Period of Time

 Good Peak Sipes for Bases, Acids,
and Neutrals

e Fast & Eag Method Develpment with
Extende®H and Tenperature

Challerge: Today’'s HPLC Packigs
DO NOT Meet the Hgh Soeed, Hgh
Resolution Challeges
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Advantagjes/Disadvaniges of
CurrentOrganic and Inoganic

HPLC Packigs

Advantages Disadvantages

Inorganic (C,g-Silica)
Mechanically strong Talling peaks for bast

High efficiency Limited pH range

Organic (Polydivinylbenzene)
Wide pH range Low efficiency

No tailing for bases Mechanically weak
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Organic/Inoganic Hybrid Technolgy:
State-of-the-ArtXTerra™ Particle

Bonded XTerra Particle
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Unbonded 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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Stablility and Flexibiliy
of XTerra™ Packigs

v 70 The Extended pH

g 50 and

S Temperature Ranges
= Expand

- 40 i

the Use of HPLC
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Dependence of Retention Factor pid
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Dependence of Selectiwiton pH

Conditions:
Column: XTerra™ RP g,
3.9 X150 mm, 5 um
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

Time (min)

1:acetaminophen
2:lidocaine
3:doxepin
4:imipramine
5:nortriptyline
6:ibuprofen

pH
Time (min) Time (min)  the most powerful
Lu, Cheng erra seleectivity-tool
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Dependence of Retention on Tearature

Conditions:
Column: XTerra™ MSC g,
2.1 X 50 mm, 2.6 pm
Mobile Phase: 25% ACN/75% buffer
(10 mM, pH5, NH4AC)
Flow Rate: 0.6 mL/min

Injection Vol. 3 pL

Detector: 210 nm
Analyte Conc. (ug/ml)
1: doxepin 0.5

2: imipramine 1.0
3: amitriptyline 3.0

' Higher Temp.
Shorter Run Time
Higher Signal
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High Soeed Applications

(short column with 2.5 um particles)
2.5um and 3.9um particles
short, low volume columns

desgned for ultra-fast gplications

— combinatorial chemistry
— fast LC/MS

combine elevated tgmerature with small
particles in short columns
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Challerge of Makirg “2 pum” Packirgs

Particle Size Distributions of XTerra™ 2.5 um
and a Competitive “2 um” Packing

Competitive
Packing

Farticle Size, um

XTerra™

Centered at 3 um
Wider distribution

Centered at 2.4 pym

Narrower distributior

Farticle Size, um
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Benefits of Small Packgs

(Comparison of the van Deemter Plots
for5 um and 2.5 pym XTerra™ )

(50/50, acetonitrile/water mobile phase) Smaller Particles

Higher Flow Rate
provide
Shorter Run Time
Higher Efficiency

5 um XTerra™ Particle

2.5 um XTerra™ Particle

0‘.5 ‘1 1‘.5 ‘2 2[.5 ’L’» 3[.5 ;1
Linear Velocity (mm/sec)
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Fast Gradients Thegpr
A 3-D Plot of Resolution vs. Flow Rate & Gradier

5cm 5 micron Column 2 cm 2 micron Column

Smaller Particles
Shorter Column
Shallower Gradient
Provide
Higher Resolution
Shorter Run Time

Resolution

Column Dead Time [sec]
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Fast Gradient pplication

Columns: XTerra™ MS 2.1 x 20 mm, 2.5 pm
XTerra™ MS Gg2.1 x 50 mm, 5 um
Mobile Phase: A =0.1% TFA in water,

0.50 ﬂ B =0.08% TFA in MeCN
] Gradient: 5 - 95% B in 45 seconds
0.40 2 ) 5 l‘l m and 120 seconds
] Column Temperature: 60 °C
0.30 ]
AU ] 2 ) 1 X 20 mm Flow Rate: 1.5 mL/min.
0.20 } Detector: 254 nm
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Fast Gradient of 12 Standards

0.2(
Column: XTerra™ MS
2.1 x20 mm, 2.5 um
Gradient 0 - 100% B in 2.5 min,
A: 0.1% TFA in water
B: 0.08% TFA in MeCN
Flow rate: 1.5 mL/min

AUO0.10 Temperature: 60° C
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Fast LC/MS Aoplications

2.1 mm5 um and 2.5 pum 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 uL injection of 200 ng/mL of samples
MS:

ESI+; SIR 4 channels

HV: 3.15 kV, Cone 25V

Drying Gas: 380 L/h

Source Temp: 176

erra
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Fast LC-MS Anajsis

XTerra™ MS C18, 2.1 x 50 mm (5 um)
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Ding

Relative Abundance (%)
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Fast LC-MS Anajsis

XTerra™ MS C18: 5 ums..2.5 um
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HPLC:

65/35 0.1% formic acid / MeCN
1 pL injection of

200 ng/mL of samples

MS: ESI+

SIR 4 channels

HV: 3.15 kV

Cone 25V

Drying Gas: 380 L/h

Source Temp: 178

1 = Propranolol
2 = Doxepin

3 = Nortriptyline
4 = Trimipramine
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Conclusions

o State-of-the-art @anic/inoganic hybrid
technolay provides @timum choice of
selectiviy and flexibility

 ExtendedoH and tenperature rages eyand

use of HPLC

« Smallparticle sizes and short column ¢ghs

facilitate todg’s high s

need & hgh resolution

challerges

More options = more flexibility, faster and better results!
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