
1

Scouting for Columns
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New Strategy for UPLC Methods New Strategy for UPLC Methods 

Development Employing a Column Manager Development Employing a Column Manager 

for ACQUITY UPLCfor ACQUITY UPLC
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Seven Basic Considerations in Choosing HPLC Operating Seven Basic Considerations in Choosing HPLC Operating 

ParametersParameters

7)  How Do Species Differ - An important clue to manipulate selectivity   
in the separation, especially if compounds are similar in their 
structure.

1)  Solubility - Hexane, Chloroform, Methanol, Water (buffer pH), other?

2)  Molecular Weight - Would GPC be useful in either the 
analysis or sample prep?

3)  Functional Groups - Any ionizable groups?  Acidic, Basic, or Neutral?

4)  Sample Matrix - What amounts are expected in matrix for 
either analytical or preparative isolation?

5) Levels in Matrix - What amounts are expected in matrix for either 

analytical or preparative isolation?

6) Detectability - Any chromophores or fluorophores?  
Consider Redox or derivatization.
Together with point #5, an appropriate detector is chosen.
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Gather Information

Optimize K’

Make a Plan

Change Alpha

Optimize N

Complete ResolutionIncomplete resolution

Complete ResolutionIncomplete resolution

Complete ResolutionIncomplete resolution

Validate Qualitation

FAILFAIL
PASS

Validate Qualitation

FAILFAIL PASS

Evaluate and Optimize method for routine use

- Step by step method development strategy -

Methods Development StrategyMethods Development Strategy
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ACQUITY UPLC Column ManagerACQUITY UPLC Column Manager

and Column Heater/Coolerand Column Heater/Cooler

� Column Manager

— Thermostatted from 

10 – 90 °C

— Automated switching among 

four columns and a bypass 

channel

— eCord Information 

Management for each column

— Accepts column sizes 

from 2.1 x 30 mm to 

4.6 x 150 mm

— Passive pre-column solvent 

heating and 

post-column cooling

� Column Heater/Cooler

—Same as Column Manager 

but with no switching 

valves
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UPLC Systematic ScreeningUPLC Systematic Screening

� Four ACQUITY UPLC Chemistries 2.1 x 50 mm, 1.7 µm 

—ACQUITY UPLC BEH C18

—ACQUITY UPLC BEH Shield RP18

—ACQUITY UPLC BEH C8

—ACQUITY UPLC BEH Phenyl

� Solvents: 

—Acetonitrile

— Methanol

� Buffers: 

— pH 3 ammonium formate

— pH 10 ammonium bicarbonate
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The TaskThe Task

� Develop a method to assay a common over the counter 

(OTC) analgesic: 

— Excedrin Extra-Strength Tablets
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Target Compounds Target Compounds 
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caffeine
pKa : 0.6; 14.0 
MW: 194.19

salicylic acid
pKa : 3.5

acetaminophen

pKa : 9.71 
MW: 151.16 

acetylsalicylic acid
pKa : 3.5 

MW: 180.16 
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UPLC Systematic Screening for UPLC Systematic Screening for 

Analgesics:Analgesics:

Experimental DetailsExperimental Details

System Configuration:

Hardware: 
ACQUITY UPLC Binary Solvent Manager with standard 50 µL Mixer

ACQUITY Sample Manager with 2 µL loop
ACQUITY Column Manager

ACQUITY PDA detector with 10 mm 500 nL flow cell

Software:

Empower 2 Software for system control, data collection and 
processing
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ReversedReversed--Phase Retention MapPhase Retention Map
Note: Column 
Particle,
Temperature 
and % Organic 
Held Constant
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Note: Retention of neutral analytes not affected by pH

Increased, robust 
base retention

Increased 
acid retention

Silica pH RangeSilica pH Range

Hybrid Particle pH RangeHybrid Particle pH Range

Reversed Phase ChromatographyReversed Phase Chromatography

Polar Modifier ChoicesPolar Modifier Choices
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Experimental MatrixExperimental Matrix

pH 3, AcetonitrilepH 3, Acetonitrile pH 10, AcetonitrilepH 10, Acetonitrile

CC1818

Shield Shield 

RPRP1818

CC88

PhenylPhenyl

pH 3, MethanolpH 3, Methanol pH 10, MethanolpH 10, Methanol
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Automated Column andAutomated Column and

Solvent Scouting Solvent Scouting 
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Total Time and Solvents CalculatedTotal Time and Solvents Calculated
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Use PDA Library Matching and Use PDA Library Matching and 

Peak Purity AnalysisPeak Purity Analysis

ACQUITY UPLC BEH CACQUITY UPLC BEH C1818

PDA NonPDA Non--Contiguous Max Plot (228.00, 5.0) (236.00, 5.0) (243.00, 5.0) (2Contiguous Max Plot (228.00, 5.0) (236.00, 5.0) (243.00, 5.0) (273.00, 5.0) (300.00, 5.0)73.00, 5.0) (300.00, 5.0)

X
X
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UV Spectra of Standards UV Spectra of Standards 

for Methanolfor Methanol
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Column Scout Of OTC Preparation Column Scout Of OTC Preparation 

With MethanolWith Methanol

max plot analgesics - PDA Spectrum - PDA Spectrum (210-400)nm
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Compare Phenyl to Shield RPCompare Phenyl to Shield RP1818

1.621.30Average

2.421.215.82.3318salicylic acidShield RP
18

1.801.258.91.9801ASAShield RP
18

1.391.367.41.5484unkShield RP
18

1.221.3017.11.2504caffeineShield RP
18

1.261.360.6430acetaminophenShield RP
18

1.301.09Average

1.551.054.62.1130ASAPhenyl

1.781.125.61.8936salicylic acidPhenyl

1.091.026.01.6670caffeinePhenyl

1.101.1028.41.4746unkPhenyl

0.961.140.6047acetaminophenPhenyl

PW 1/2 HPW 1/2 H

secondsseconds
USP USP 

TailingTailing
USP USP 

RsRs

Retention Retention 

Time Time 

(min.)(min.)NameName
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Can I Transfer the Method to Other Can I Transfer the Method to Other 

ACQUITY UPLC Systems which have a ACQUITY UPLC Systems which have a 

Standard Column Heater?Standard Column Heater?
270nm 5nm - PDA Spectrum - PDA Spectrum (210-400)nm
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Develop Methods Faster with UPLC:Develop Methods Faster with UPLC:

Time SavingsTime Savings

EQUIV HPLC Methods Development Protocol

4.6 x 150 mm, 5 µm

pH 3/ acetonitrile Time

Flow ramp 5 min

Column conditioning (2 blank gradients)  80 min

Sample injection (2 replicates) 80 min

pH 3/ methanol

Flow ramp 5 min

Column conditioning (2 blank gradients) 80 min

Sample injection (2 replicates)                80 min

Column purge 35 min

pH 10/ acetonitrile

Flow ramp 5 min

Column conditioning (2 blank gradients)  80 min

Sample injection (2 replicates) 80 min

pH 10/ methanol

Flow ramp 5 min

Column conditioning (2 blank gradients) 80 min

Sample injection (2 replicates) 80 min

Column purge 35 min

730 min

SCREENING TIME     12.2 Hours/column

x 4 columns

TOTAL SCREENING TIME                    48.8 HOURS

UPLC Method Development Protocol

2.1 x 50 mm, 1.7 µm

pH 3/ acetonitrile Time

Flow ramp 5 min

Column conditioning (2 blank gradients)    11 min

Sample injection (2 replicates) 11 min

pH 3/ methanol

Flow ramp 5 min

Column conditioning (2 blank gradients)   11 min

Sample injection (2 replicates)                11 min

Column purge 6 min

pH 10/ acetonitrile

Flow ramp 5 min

Column conditioning (2 blank gradients) 11 min

Sample injection (2 replicates) 12 min

pH 10/ methanol

Flow ramp 5 min

Column conditioning (2 blank gradients) 11 min

Sample injection (2 replicates) 11 min

Column purge 6 min

120 min

SCREENING TIME     2 Hours/column

x 4 columns

TOTAL SCREENING TIME                          8 HOURS

Grumbach et.al. Waters Chemistry Operations 2005


