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SYSTEMATIC SCREENING METHOD DEVELOPMENT PROTOCOL

ACQU | d e ——— - —— (
Il 2.1x50 mm pH3 ACN pH 9 o

C 0 I. U M N S Mobile Phase A: water

Mobile Phase B: acetonitrile

Mobile Phase C: 200 mM NH4COOH and 2.5% HCOOH in H,0, pH 3
Mobile Phase D: 200 mM CH3COONH,4 and 0.8% NH40H in H,0, pH 9
Flow Rate: 0.5 mL/min

UPLC®

Gradient: Time Profile
BEH HILIC (min) %A %B %C/D

0.0 0 9 5
5.0 45 50 5
5.01 0 95 5
6.0 0 9 5

Injection Volume: 5.0 uL

Needle Wash: 95% acetonitrile

1 Temperature: 30°C
ACQ U ITY U PLC C l d XB 'd H PLC C l Instrument: Waters ACQUITY UPLC® H-Class with Column Manager, ACQUITY® PDA and ACQUITY SQD
g BEH Amide 5

A systematic screening approach allows chromatographers to

Ethylene Bridged Hybrid [BEH] Phases —“]J

quickly determine which experimental parameters are most
effective in manipulating the selectivity of a separation when
little is known about the chemical properties of the analyte.

BEH HILIC Atlantis HILIC Silica

J ,

B Unbonded Ethylene Bridged Hybrid [BEH] substrate
B Particle Size: 1.7 ym [UPLC]; 2.5, 3.5 and 5 pm [HPLC] /
B Pore Size: 130A; Surface Area: 185 m?/g; Carbon Load: NA
B pHRange: 1-9; Low pH Temp. Limit: 45 °C; High pH Temp Limit: 45 °C
B Recommended Usage: Excellent for the retention of very polar, basic, water soluble analytes.
Specifically designed and tested for HILIC separations using high organic mobile phases.
- O\ /O ACQUITY UPLC BEH Amide ACQUITY UPLC BEH Amide
BEH Amide -0-5
~ — Compounds o - Compounds
O N2 1 g pH9 1. N:Jcotinamide 07 R I.P:PA
2. Pyridoxine 2.CMPA
B Trifunctional amide, bonded to Ethylene Bridged Hybrid [BEH] substrate Sl B A
W Particle Size: 1.7 um [UPLC]; 3.5 um [HPLC] 4 - -
W Pore Size: 130A; Surface Area: 185 m?/g; Carbon Load: 12% 2 i
B pHRange: 2-11; Low pH Temp. Limit: 90 °C; High pH Temp. Limit: 90 °C ULM 7.812
B Recommended Usage: Rugged HILIC stationary phase designed to separate polar acidic, neutral — : ; . . : : : : Yy R acid

and basic compounds. Particularly well suited for carbohydrate [saccharide] analysis using high
concentrations of organic modifier, elevated temperature and high pH.
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Columns

Atlantis HPLC Columns

o I O ORGANIC MODIFIER SELECTION

B Unbonded high purity silica substrate
M Particle Size: 3, 5 and 10 pm [HPLC] Silica Particle Acetone Primary ACQUITY UPLC BEH HILIC
B Pore Size: 100A; Surface Area: 330 m?/g; Carbon Load: NA B (Weak)
B pHRange: 1-5; Low pH Temp. Limit: 45 °C; High pH Temp Limit: 45 °C e Acetonitrile Solvents ) ?';:::::s“mid o
B Recommended Usage: Excellent for the retention of very polar, basic, water soluble analytes. _ X Cytosine § 4 Nortript:line g
Specifically designed and tested for HILIC separations using high organic mobile phases. I Methacrylic acid o B toti: acid >
£ ISOPrOpanOl 4. Cytosine Z
| —
y (gn)
ElUti on 90:5:5 ACN:H,0:EtOH Z
. (Strong) 8
ESSENTIAL INFORMATION FOR solvents i —
METHOD DEVELOPMENT m
Sample solubility

B A mixture of 75% acetonitrile with 25% methanol is a good general purpose diluent for the best
combination of sample solubility and peak shape. 0.2% formic acid or ammonium hydroxide can
be added to further encourage analyte solubility.

B The best chromatographic performance will be observed when the sample is dissolved in the
initial mobile phase composition. M ETHOD SELECTION AND OPTIMIZATION

B Peak distortion may occur when the sample is dissolved in a solvent of very different polarity and
viscosity to that of the mobile phase.
B The impact of varying the injection volume should be investigated.

Chemical properties: functional groups

B Analytes will often exhibit the most retention when they are ionized [i.e., bases at low to mid pH,

acids at mid to high pH], which is the opposite of reversed phase. j
. - . . . Is the polar compound an acid,

B For sample mixtures containing different types of analytes, use an intermediate pH ~ 5-7

[10 mM ammonium acetate with 0.02% acetic acid]. e
B Knowledge of the pKa value[s] of the analytes is helpful when developing a method.

Atlantis HILIC Silica _} Insufficient

. ) or BEH HILIC retention?

Mobile phase preparation

B For the best gradient performance and reproducibility, a constant ionic strength of buffer [10 mM]
or additive [0.2%)] is recommended.

n Adjust gradient slope
Adjust column temperature

Adjust column length and flow rate
° Isocratic mode instead of gradient 95:5 ACN:H,0
Substitut ter with with 10 mM buffer or 0.2% additive
BEH Amide © stiltlnsufficient |- "1 S erl‘"' t
o1 . olar organic solven
Column equ11|brat|on [Alternate] retention? i M gH PA] o Replace a portion of the water in the mobile phase
eOH or ]
B Condition new columns with 50 column volumes of 50:50 acetonitrile:water with 10 mM buffer QiR == polar solvent [MeOH, EXUEIEE.

or 0.2% additive solution. Store the column in these conditions.

B Equilibrate the column with 20 column volumes of initial mobile phase conditions before routine Key B st Stopiafteggriteria for sucggeSas begg e
use [approximatelg 2 blank gradients]. Atlantis HILIC Silica = low pH (pH 3), 10 mM ammonium formate with 0.2% formic acid in 95:5 ACN:H,0 Consider injection solvent (sample diluent) if poor peak shape/resolution.
B For gradient analysis, re-equilibrate with 5-8 column volumes between injections. e ni et elith |0-02 % acetic acid in 95:5 ACN:H,0
*BEH Amide = high pH (pH 9), 10 mM ammonium acetate with 0.04% ammonium hydroxide 95:5 ACN:H,0

*BEH Amide [Alternate] = mid pH (pH 5), 10 mM ammonium acetate with 0.02% acetic acid in 95:5 ACN:H,0
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Needle wash solvents

B The needle wash solvent should closely match the initial mobile phase conditions
[90-95% acetonitrile] to preserve retention and peak shape.
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