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Exploring HPLC / UHPLC Chromatographic Selectivity 

With Low And High pH Eluents On A New Extended pH 

Range Stable Silica-Based Stationary Phase 

3. ANALYSIS OF 7 b-BLOCKERS ACROSS THE PH RANGE
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Beta Blocker pKa log D at 10.6

Atenolol 9.43 0.3

Acebutolol 9.4 1.73

Pindolol 9.54 1.63

Metoprolol 9.43 1.56

Oxprenolol 9.44 2.11

Carvedilol 6.6 3.87

Propranolol 9.5 2.86

pKa ~9.5

Higher pH ideal

for retention & 

peak shape
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Zhao, J.H. and P.W. Carr. Analytical Chemistry, (1999) 71, 2623-2632
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Selectivity has the greatest 

impact on peak resolution

1. RESOLUTION: SELECTIVITY, EFFICIENCY & RETENTION

For ionised analytes, pH 

is powerful

6. EXPLORING SELECTIVITY WITH LOW / HIGH PH ELUENTS

Selectivity* = 100 x √ (1 – R
2
)

Selectivity = 83

* Neue, O’Gara, Méndez “Selectivity in Reversed-Phase Separations: Influence of the Stationary Phase”, J. Chromatogr. A 1127 (2006), 161-174

 Powerful For Method Development
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Amitripyline concentration (ng/ml)

high pH

low pH

Basic analyte: amitriptyline

mAU

0

1200 mAU
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0

High pH

Low pH
600 mAU

9. IDEAL FOR SCALING UP AND PREPARATIVE APPLICATIONS 11. PHASE STABILITY WITH LOW AND HIGH PH ELUENTS

Acidic Mobile Phase (pH 1.8)

(continuous flow)

Basic Mobile Phase (pH 10.7)

(continuous flow)

> 20,000 column volumes

> 2,000 injections

> 20,000 column volumes

> 2,000 injections

 Eluent pH is a powerful approach for exploring chromatographic 

selectivity in method development, isolations.

 The ACE® SuperC18™ is a NEW silica-based extended pH range 

stable (pH 1.5-11.5) HPLC / UHPLC column.

 This NEW phase was ranked #1 in a comparative test against leading 

competitors for inertness / performance using pyridine.

 The ACE® SuperC18™ provides chromatographers and method 

developers with an NEW selectivity option with an extended pH range.

 Stable at low, medium and high pH eluents for >20,000 column 

volumes.

12. SUMMARY AND CONCLUSIONS

ACE® is a registered trademark of Advanced Chromatography Technologies Limited.  ACE Excel™ is a trademark of Advanced Chromatography Technologies Limited.  

Advanced Chromatography Technologies Limited acknowledges the registered and unregistered trademarks of Agilent Technologies Inc., Macherey Nagel GmbH & Co., Phenomenex Inc., Thermo 

Fisher Scientific and Waters Corporation and has no affiliation with any of these companies.  

3 mm HPLC Dimensions

 Column inertness

 Pyridine test at high pH

 Efficiency measured, 5%

 ACE SuperC18 Ranks #1

All trademarks are recognised:

7. PHASE INERTNESS & PERFORMANCE: HPLC AT HIGH PH

2 mm UHPLC / LC-MS

 Column inertness

 Pyridine test at mid pH

 Efficiency measured, 5%

 ACE SuperC18 Ranks #1

All trademarks are recognised:

8. PHASE INERTNESS & PERFORMANCE: UHPLC AT MID PH5. METHOD DEVELOPMENT: LOW / HIGH PH ELUENTS
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1. Nizatidine   2. Salbutamol   3. Amiloride   4. N-acetylprocainamide   5. Quinoxaline   6. Methyl paraben   7. p-Cresol   8. Reserpine   9. Piperine   10. Toluene   11. Felodipine

- ACE Excel 3 SuperC18 
- 50x2.1mm
- tG = 7 mins, - Δφ = 0.97
- 0.42 mL/min, 40C, 254 nm
- 2uL

A2= 0.1% NH3, pH 10.7 (aq)
B2= 0.1% NH3, pH10.7 in           
90% MeCN
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Ammonium formate, pH 3

*Equivalent to 18mM

- ACE Excel 3 SuperC18 
- 50x2.1mm
- tG = 7 mins, - Δφ = 0.97
- 0.42 mL/min, 40C, 254 nm
- 2uL

A1= 10mM amm formate, pH3 (aq)
B1= 10mM amm formate, pH 3 in 
90% MeCN

 When analysed at pH 10.7:

 Changes in selectivity seen

 Changes in peak shape seen

 Best separation at high pH

4. ANALYSIS OF 7 b-BLOCKERS ACROSS THE PH RANGE (2)

min2 3 4 5 6

ACE 5 SuperC18 150x4.6mm

Gradient: 30 – 90 %B in 5 mins
Flow rate: 1.0 ml/min
Temperature: 35C
Detection: 230 nm
Injection: 5uL

1. Atenolol   2. Pindolol   3. Acebutolol   4. Metoprolol   5. Oxprenolol   6. Propranolol   7. Carvedilol
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Ammonium formate, pH 3
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Ammonium acetate, pH 7

A1= 10mM HCOONH4, pH3 (aq)
B1= 10mM HCOONH4, pH 3 in MeCN

A2= 10mM CH3COONH4, pH7 (aq)
B2= 10mM CH3COONH4, pH7 in MeCN

A3= 0.1% NH3, pH 10.7 (aq)
B3= 0.1% NH3, pH10.7 in MeCN

Pindolol (2) Acebutolol (3) Propranolol (6) Carvedilol (7)

pH 3 1.32 1.53 1.43 1.10

pH 7 1.53 1.37 1.58 1.05

pH 10.7 1.04 1.03 1.07 1.02

USP Tf Values For Identified Peaks
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Ammonia, pH 10.7*

*Equivalent to 18mM

 Ultra-inert HPLC / UHPLC columns: extended pH stability 

(pH 1.5 – 11.5).

 Specially designed for high and low pH mobile phases 

with LC-MS buffers.

 Ultra-low phase bleed for improved LC-MS compatibility.

 Ideal for high pH prep apps eg isolations / purifications.

 Stable at low, medium and high pH eluents for >20,000 

column volumes.

2. ACE
®

SuperC18
™
: A NEW OPTION FOR CHROMATOGRAPHERS

10. ACE
®

SuperC18™ SHOWS INCREASED RETENTIVITY
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Columns: 50x2.1mm, 2mm
Isocratic analysis

Flow rate: 0.20 mL/min
Temperature: ambient
Detection: 254 nm

MP: 7: 3 v/v MeOH: water

1. Uracil 2. Dimethyl phthalate 3. Toluene 4. Biphenyl 5. Phenanthrene

 Same C18 elution order

 Increased retention

 Helpful for MS analyses as 

higher organic content can 

be used in eluent

ACE 2mm C18 

ACE Excel 2mm SuperC18 


