
Restek CorporationRestek Corporation
www.www.restekcorprestekcorp.com.com

Improving Method Performance
through Fast LC 

C. Vernon Bartlett, B.A.; Terrence S. Reid, C. Vernon Bartlett, B.A.; Terrence S. Reid, 
M.S.; Rebecca E. M.S.; Rebecca E. WittregWittreg, Ph.D, Ph.D



R e s t e k    www.restekcorp.com 

Abstract

The analysis time needed for many separations can be drastically reduced by the use 
of fast HPLC techniques. Several separations were converted using fast HPLC 
techniques. Analysis times for some separations that previously took over 35 minutes 
were reduced to less than 12 minutes with improvement in selectivity between the 
components. Qualitative TLC techniques can be converted to truly quantitative 
HPLC. Since columns employed in the fast LC analysis were typically less than 
100mm in length, the reduction in analysis time also resulted in increased sensitivity 
due to reduction of band spreading.

In addition to improving performance through reduction of particle size and column 
length, performance gains may also be realized by using columns equipped with an 
appropriately optimized and highly selective stationary phase. These phases allow 
improved separation of the components without the drastic increase in k that often 
results when reduction in mobile phase strength is used to improve selectivity. 
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Fast LC Technique

•• Highly selective stationary phase is desired to Highly selective stationary phase is desired to 
maximize alpha values.maximize alpha values.

•• Elution of components is typically accomplished Elution of components is typically accomplished 
through the use of gradients to reduce retention of through the use of gradients to reduce retention of 
highly retained components.highly retained components.

•• Simple resolution ofSimple resolution of methylenemethylene substitutions substitutions 
/additions may be accomplished/additions may be accomplished isocraticallyisocratically..

•• Good screening technique for unknowns.Good screening technique for unknowns.



R e s t e k    www.restekcorp.com 

Fast LC Technique – Advantages

•• Fast reFast re--equilibration (when using gradients)equilibration (when using gradients)
•• Sensitivity improvements.Sensitivity improvements.
•• Older qualitative techniques can be adapted to a Older qualitative techniques can be adapted to a 

highly automated quantitative technique.highly automated quantitative technique.
•• Allows potentially high increases in sample Allows potentially high increases in sample 

throughput.throughput.
•• Great technique when performed by LCGreat technique when performed by LC--MSMS
•• Shorter analysis times reduce solvent Shorter analysis times reduce solvent 

consumption and waste.consumption and waste.
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Fast LC Technique – Disadvantages

•• Critical separations are more sensitive to Critical separations are more sensitive to extraextra--
column volume (as post column column volume (as post column reactors).reactors).

•• Extremely selective stationary phase must be used Extremely selective stationary phase must be used 
to maximize selectivity to maximize selectivity –– especially for structural especially for structural 
isomers.isomers.

•• May not be well suited to normal phase or ion May not be well suited to normal phase or ion 
pairing separations (with gradients).pairing separations (with gradients).
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Fast LC improvement of USP TLC and HPLC 
Method

Digitalis Extracts and DerivativesDigitalis Extracts and Derivatives

Digitoxin: X1=X2=H

Digoxin:   X1=H; X2=OH

Gitoxin:    X1=OH; X2=H

Figure 1 Digitoxin Substitutions
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Fast LC Separation of Digitalis Derivatives
(3 minutes)

Figure 2
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Advantages of Digitalis Fast LC over Current 
Methods

•• Improved automation and analysis throughput.Improved automation and analysis throughput.

•• Reduction of analysis time Reduction of analysis time –– previously a previously a 30cm30cmlength C18 length C18 
column was required for resolution.column was required for resolution.

•• Ability to analyze all materials by HPLC.Ability to analyze all materials by HPLC.

•• Ability to precisely Ability to precisely quantitatequantitate materials materials vs vs TLC.TLC.

•• Highly selective stationary phase.Highly selective stationary phase.

•• Technique can also be applied to purification and analysis ofTechnique can also be applied to purification and analysis of
digoxindigoxin labeled materials for biological activity.labeled materials for biological activity.

•• Perfect technique for use in high speed cleaning validations.Perfect technique for use in high speed cleaning validations.
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Fast LC  Analysis of Carbamates

Figure 3-Structures of Commonly Analyzed Carbamates
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Carbamate Analysis using Standard HPLC Methodology
(About 40 minutes)

Figure 4
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Fast LC Separation of Carbamates
(About 13 minutes)

Figure 5
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Fast LC Analysis of Carbamates with MS 
Detection

Figure 6
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Fast LC Analysis – Carbamate Separation 
Loss

•• Post Column Volumes produced by external reactors can be detrimePost Column Volumes produced by external reactors can be detrimental to ntal to 
critical separations critical separations –– especially to smaller bore columns.especially to smaller bore columns.

Figure 7

50mm x 4.6 mm

50mm x 10mm
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Conventional Vanilla Flavoring Analysis
(About 20 minutes with gradient)

Figure 8
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Highly Selective Fast LC Vanillin Analysis
(Less than 5 minutes and isocratic)

Figure 9
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Vanillin Fast LC Analysis Advantages

•• Takes advantage of improved Takes advantage of improved methylene methylene 
selectivity by the use of C18 phase versus a C8selectivity by the use of C18 phase versus a C8

•• Analysis can be conducted in 3 to 5 minutes Analysis can be conducted in 3 to 5 minutes 
versus older 15 minute methods.versus older 15 minute methods.

•• High but not not excessive selectivity of C18 High but not not excessive selectivity of C18 
phases toward simple phases toward simple methylene methylene substitutions substitutions 
allow the use of an isocratic mobile phase.allow the use of an isocratic mobile phase.

•• Reduction of column length also reduces the time Reduction of column length also reduces the time 
needed for more hydrophobic needed for more hydrophobic analytes analytes to elute to elute 
from system.from system.
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Conclusion

•• Fast LC techniques applied upon highly selective Fast LC techniques applied upon highly selective 
stationary phases create a viable, precise quantitative stationary phases create a viable, precise quantitative 
alternative for alternative for analysesanalyses previously performed by Thin previously performed by Thin 
Layer Chromatography. In Layer Chromatography. In addition,addition, these techniques can these techniques can 
be used to improve method sensitivity, reduce solvent be used to improve method sensitivity, reduce solvent 
waste, and waste, and enhanceenhance laboratory throughput. Simplification laboratory throughput. Simplification 
of methods from gradient elution to isocratic elution can of methods from gradient elution to isocratic elution can 
also occur when the proper stationary phase is used with also occur when the proper stationary phase is used with 
a drastic reduction in analysis time, however, extraneous a drastic reduction in analysis time, however, extraneous 
column volume caused by items as post column reactors column volume caused by items as post column reactors 
can have a greater adverse effect when using fast can have a greater adverse effect when using fast 
columns.columns.
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