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Detection in HPLC-Qualification

Qualification of Qualification of Detectors in HPLCDetectors in HPLC

•Selectivity

•Sensitivity and detection limit

•Stability

•Linear range

•Dynamic Range

•Reproducibility

•Sampling Rate and Response Times

•Volume

•Maintenance

Properties of DetectorsProperties of Detectors

SELECTIVITY

UNIVERSALSPECIFIC

A selective detector allows one to see only components of 

interest despite of their co-elution with any others. 
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Sensitivity of a detector is not the minimum 

amount that can be detected. 
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LOD & LOQLOD & LOQ

Limit of detection Lowest concentration that can be 

detected Signal-to-noise ratio of 2:1 or 3:1

Limit of quantitation Lowest concentration that can 

be determined with acceptable precision.  Signal-to-

noise ratio of 10:1
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Noise and DriftNoise and Drift

Noise, drift, and smallest detectable peak. 

LinearityLinearity--Linear Dynamic RangeLinear Dynamic Range
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Max linear response

2 x detector noise

Dynamic RangeDynamic Range
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The range of solute concentration over which the detector 

continues to respond to changes in solute concentration

Background ResponseBackground Response



4

Detection in HPLC-Qualification

Background AbsorbanceBackground Absorbance

Reduces Dynamic Range

Dynamic RangeDynamic Range

Effect of Sampling Rate on Effect of Sampling Rate on Peak Shape (UPLC)Peak Shape (UPLC)
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TimeTime Constant At High Data Constant At High Data Rates (UPLC)Rates (UPLC)
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Contribution Contribution of Volume toof Volume to Band BroadeningBand Broadening

Low Volume High VOLUME
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Flow Cell Comparison Flow Cell Comparison -- SensitivitySensitivity

Time constantTime constant
MaintenanceMaintenance

• Flow Cell & Optics– UV-VIS, Fluorescence, RI

• Electrode – Conductivity and Electrochemical

• Nebulizer – ELS and MS
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Wavelength Accuracy TestWavelength Accuracy Test

* With 2sec TC

** Says Range to 2.5AU

2487 HP1100 MWD TSP 3000HR Shimadzu 10AP

Noise 0.35x10-5 1x10-5 2x10-5 0.35x10-5*

Drift 1x10-4 2x10-3 2x10-4 2x10-4

Linearity 2.5AU 2AU 1.8AU Not Reported**

Bandwidth 5nm 1-16nm 2.8nm 8nm

Internal Filter Er Ho N/A N/A

Lamp D2 D2/W D2/W D2/W

SpecificationsSpecifications


