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Waters® BreezeTM Software
Automated System Performance Monitoring
Question: How can I determine whether my Waters Breeze HPLC system is functioning up to 
my performance specification expectations? 
Answer: Breeze Performance Monitoring Report!
The HPLC column, pump, injector, detector, eluents, and separation conditions used for a HPLC 
analysis can all adversely affect the quality of the data obtained.  Determining when a system “falls out 
of customer established performance specifications” can be difficult to ascertain.  The Performance 
Monitoring / Suitability features contained in Waters Breeze HPLC System Software provides 
useful quantitative information about system performance before, during or after the analyses 
of valuable samples. 

Automated monitoring of suitability parameters with Waters Breeze HPLC software (e.g., HPLC column 
plate count, tailing, symmetry factors, resolution, capacity factor (k’) and detector noise) provides an 
objective measurement of system performance that can alert users to problems that could adversely 
affect results.  Figure 1 shows the results from the analysis of a system performance test mix with a 
propylparaben internal standard (See Waters Performance PerSPECtive WPP34), on a Breeze HPLC 
system.  The Suitability measurements are automatically calculated and reported for each peak in the 
test mixture.  For demonstration purposes, we will establish that the USP resolution value between 
benzoic acid and methylparaben (15.582 and 16.120 min.) must be greater than or equal to 2.5.  (Note:  
The actual Breeze Software calculated value was 2.67 for this critical pair.) The propylparaben peak 
(outlined in blue) served as the internal standard making it an ideal choice for monitoring HPLC column 
efficiency (i.e., Plate Count and Peak Tailing).  A USP Plate Count of 23,532 and a USP Tailing Factor 
of 1.024 was automatically calculated for the propylparaben peak by the Breeze Software.  These 
suitability values provide important information about the separation, which can serve as a benchmark 
for future reference.

Pump:      Breeze 1525 Gradient HPLC Pump Mobile Phase:
Injector:    717 Plus Autosampler A: 0.1% phosphoric acid in HPLC grade Water
Detector:  2487 at 254 nm B: 0.1% phosphoric acid in Acetonitrile
Column:   Symmetry C18 (3.9 x 150 mm) 5µ at 35° C Gradient:  0 to 80% B in 40.0 minutes.
Sample:   20 µL of System Test Mix with propylparaben Flow rate: 1.0 mL/minute

Data:        Breeze Software 

Figure 1: Breeze HPLC System Configuration, Separation Conditions, and Chromatogram     
with Suitability Peaks Table Review Data Screen.
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How can Breeze Software alert chemists about column or system issues? Compared to Figure 1, 
significantly different chromatographic results are shown in the data presented In Figure 2.  Visual analysis 
of the chromatogram reveals that the previously resolved benzoic acid and methylparaben peaks (see 
Figure 1) are no longer resolved in the separation shown in Figure 2 (See arrow below).  The Suitability 
values that are automatically calculated by the Breeze HPLC Software indicate additional changes in this 
separation.  The USP Plate Count for the propylparaben peak decreased to 7800 from the 23,532 plates 
observed in Figure 1.  In addition, USP Tailing of the propylparaben peak more than doubled (from 1.02 to 
2.17).  Clearly, information obtained from Breeze Software’s Performance Monitoring / Suitability 
calculations would indicate a problem with system performance BEFORE additional analyses were 
performed saving valuable sample, time, and money.  (Note: The observed difference between results 
obtained in Figures 1 and 2 was due to the discovery that a Symmetry C8, rather than the recommended 
Symmetry C18 HPLC column, was used in the Figure 2 separation.)

Summary:
• The HPLC column, pump, injector, detector, eluents, and separation conditions used for an HPLC analysis 
can affect the quality of data obtained.
• Breeze Software’s Automated Suitability calculations (e.g., HPLC column plate count, tailing, symmetry 
factors, resolution, capacity factor (k’) and detector noise) can provide valuable information during the 
development of an acceptable HPLC method. 
• Automated System Monitoring / Suitability calculations can also provide a direct and objective 
measurement of total system performance before, during, and after sample analysis.  If the system fails to 
meet acceptable performance values, work can be halted BEFORE additional samples are run saving 
valuable sample, time, and money.

Figure 3: The Suitability Selection Tab in Breeze 
Software is easily accessible.  Choose from US, 
European, Japanese or All Pharmacopoeia 
calculations.  Resolution, column plate counts, k’, 
USP tailing, and symmetry factors are 
automatically calculated.  Users can view the 
results “on screen” (as indicated in Figures 1 and 
2) or by selecting a “printable” suitability report in 
Breeze Software.

Figure 2: Chromatogram and “Failed” Breeze Software Suitability performance data
when the wrong HPLC column type was used for the separation.
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