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An aid to Method Design with
Evosphere particles

The Evolution of HPLC Columns EVO




Many Unitg" States Pharmacopeiaﬁfﬁ’éthods were developed atati HPLC column technology was still at an early stage, with
limited sta iona phase options available an ‘performing Type Asilica e ying support.
yurities present in old Type A silicas mean that many methods had to make use of lon-Pair (IP) reagents and inorganic

eve retention and suitable peak shape. However use of such additives: considered undesirable due to incompatibility
with modern detection methods such as Mass spectroscopy (MS). =

The best practise for method development is to make use of modern ultrapure Type B silica's in combination with the ever increasing selection
of stationary phase chemistries designed to give optimal resolution and peak shape. By doing so we can avoid developing troublesome
methods that struggle with reproducibility and incompatible with MS.

Modern Solutions - Evosphere High efficiency columns

Evosphere® columns contain an ultrapure Type B monodisperse porous silica support with a uniform smooth surface, the high degree of
monodispersity generates very high efficiency HPLC performance due to the reduced flow path dispersion (Eddy diffusion) within the column.
The broad range of Evosphere stationary phase selectivity’s available provide the capability to resolve more compounds in less time, whilst at
the same time achieving greater sensitivity. They also provide the capability to remove the need for IP reagents and inorganic buffers from the
mobile phase due to the increased interaction mechanisms present.

Monodisperse Evosphere particles are available in 1.7pm, 3um and 5um particle sizes.

Do's and Dont's
DO

e Use MS friendly organic buffers, such as formic acid and ammonium acetate

¢ Make use of stationary phase selectivity - use more polar stationary phases for polar
analytes

e Use stationary phase secondary interactions - dipole and steric interactions for isomers/
metabolites and related species

¢ Avoid complex mobile phases - these lead to less robust methods

¢ Use the correct buffer for the pH required - see our handy table below

DONT
¢ Do not use phosphate or perchlorate buffers

¢ Do not use TEA or TFA in mobile phase

pKa Useable pH range MS compatible

Formic acid 3.8 28-438 Yes
Acetic acid 4.8 3.8-5.8 Yes
Ammonium formate 3.8&9.2 28-4.8 &8.2-10.2 Yes
Ammonium acetate 4.8 &9.2 3.8-5.8 &8.2-10.2 Yes
Ammonium bicarbonate 9.2 8.3-10.2 Yes

.

Evosphere mns have been des@?’not only be a high efficiency particle,but also with 8 novel stationary phases all
designed to be orthogonal. PR

When developing @ new method in chromatog having a diverse range of selectivities al /s a choice to be made dependant
upon initial knoW_ ‘of the compound types and classes: choose phases based on &ity i.e. Evosphere C18/AR and
C18/PFP both having a high hydrophobicity, but subtle changes in steric arrangement and dipole charge. Alternatively choose
stationary phases that are as orthogonal as possible from each other, allowing for the best probability of a generic gradient
screen to ascertain the best starting column, The chosen column can then be taken forward for further optimisation.

Question 1: How do | leverage multiple modes of interaction in order to maximise resolution

Answer 1 : Screen the unknown or known analyte mixes across different stationary phase
columns in a systematic way to determine which phase is the most beneficial for future method
optimization.

Question 2: How do | maximise the selectivity space in order to develop the most robust
method?

Answer 2: Compare Acetonitrile and Methanol mobile phases to explore multiple modes of
interaction in addition to comparing different bonded phase columns. (see page 5&6)
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Evosphere C18/AR and Evosphere G18/PFP are both USP L1 columns, however they are designed to enhance separation capabilities by offering
different mechanisms of interaction to each other, leading to orthogonal separations.
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Evosphere now comes with 8 novel se- @S hydrophobicity, can be chosen or a PFP are combined to potentially provide
lectivities which can be used to gain in- combination of phases with orthogonal char- a diverse combination of characteristics.
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operate across the various phases, and
therefore how you can make an informed
decision based upon the chemical en-
tity to be retained and resolved from any
metabolites and impurites also present.
The new phases chemistries are:

Evosphere C18/PFP
Evosphere C18/AR
Evosphere RP18-Amide
Evosphere Diphenyl
Evosphere Phenyl-Hexyl
Evosphere AQUA
Evosphere C12
Evosphere PFP

The phases can be characterised by Hydro-
phobicity, dipole charge, polarity and steric
selectivity and can be chosen as complemen-
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Figure 4. Method Development screening: Evosphere
C12, Diphenyl and C18/PFP
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Figure 5. Evosphere stationary phases used as a screening of a diverse range of analytes, using Acetontirile as the organic solvent
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Figure 6. Evosphere stationary phases used as a screening of a diverse range of analytes, using Methanol as the organic solvent

Figure 5 and
phases can be g
range of analytes,
order to determine w stationary phase is
going to be best for further optimisation.

Experimental Conditions
All Columns: 3um 100x2.1mm

Mobile phase
A: 10mM Ammonium Formate pH 3.0

B1: 90:10 10mM Ammonium Formate pH
3.0 in Acetonitrile:Water 90:10

B2: 90:10 10mM Ammonium Formate pH
3.0 in Acetonitrile:Water 90:10

Flow Rate: 0.4ml/min

Temp: 40°C

Detection: 254nm

1. Hydroquinone

2. Theobromine

3. Paracetamol

4. Theophylline

5. Paraxanthine

6. 4-Hydroxybenzoic acid
7. 2-Acetamidophenol

8. Caffeine

9. Phenol

10. Aspirin

11. 2-Hydroxybenzoic acid
12. 4-Nitrophenol

13. 4-Chloracetanilide
14. 2-Nitrophenol
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Conclusion

In this application guide we have shown how
the new Evosphere HPLC columns can be
used to improve separations and resolution
between critical compounds. Understanding
the differences between stationary phases is
the first step in developing a new HPLC meth-
od. There are several new and unique or-
thogonal stationary phases available to aid in
separation challenges. The correct choice of
stationary phase can be aided by assessing
principle component analysis or spider charts
and an understanding of the fundamental
chemistry of the compounds nature, acidic,

_SPH&E

basic or neutral. Monodisperse fully porous
rticles ensure that maximum efficiency can
hieved even without the need to move to

PLC system.

Column screening using some or all of the
phases and alternate solvents can also be
used to initially screen complex mixtures.
Once these initial screens have taken place
with the compounds of interest then the ana-
lyst can determine which phase and mobile
phase combination to optimise further with.

If you wish to discuss this further then you
can contact our technical support team on
technicalsupport@fortis-technologies.com
in order to request assistance on method
development. Or our online web database
has many compounds previously run on Evo-
sphere columns as a starting point

1. https://www.fortis-technologies.com/monodisperse-hplc/

2. https://chromtographyonline.com/view/the-effect-of-particle-
mono-dispersity-in-hplc-column-performance
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® Evosphere C18/PFP
® Orthogonal Selectivity
® Method development starting point

Evosphere C18/PFP is designed to provide characteristics which will
enhance method development. It provides the ability to obtain sharp peak
shapes whilst retaining and separating a wide variety of compounds both
hydrophobic and hydrophilic.

® Evosphere C18/AR
@ Orthogonal Selectivity
®© Method development starting point

Evosphere C18/AR is designed to provide increased resolution between
compounds, having a combination of hydrophobicity and aromatic
selectivity will lead to enhanced resolution. USP L1 column.

®© Evosphere RP18-Amide
® Orthogonal Selectivity

@ Excellent method development option

Evosphere RP18-Amide is designed to provide polar characteristics which
will enhance resolution in method development. It provides orthogonal
selectivity to alkyl chain phases due to its polar-embedded group. Sharp
peak shapes, extra selectivity and increased retention can all be obtained.

@ Evosphere Diphenyl
@®© Separate positional isomers

@ Stable ligand, No “MS” bleed

Evosphere Diphenyl is designed to provide pi-pi, steric and hydrophobic
characteristics which will enhance selectivity and the ability to develop
methods. Particularly suited to positional isomers and other closely related
species such as metabolites.

® Evosphere Phenyl-Hexyl
® Separate metabolites

@© Excellent resolution

Evosphere Phenyl-Hexyl is designed to provide characteristics which will
enhance selectivity. It provides alternate selectivity to a pure hydrophobic

stationary phase whilst still maintaining the key attributes of robustness and

reproducibility.

® Evosphere AQUA
@®© Separate polar analytes
@ Excellent stability

Evosphere AQUA is designed to provide characteristics which will enhance
retention of highly polar analytes. Reproducible surface characteristics
provide robust separations. Combination of hydrophobic and hydrophilic
nature.

Evosphere C12
Evosphere C18/AR
Evosphere C18/PFP
Evosphere RP18-Amide
Evosphere Phenyl-Hexyl

Evosphere Diphenyl

Evosphere PFP
Evosphere AQUA
Evosphere HILIC

EVO

®© Evosphere C12
@ Ultra High Efficiency
® Method development starting point

Evosphere C12 is designed to provide characteristics which will enhance
method development. The dense C12 ligand provides the ability to obtain
sharp peak shapes whilst retaining and separating a wide variety of acid,

base and neutral compounds with excellent robustness.

®© Evosphere PFP
® Orthogonal Selectivity
® Combined with Ultra High Efficiency particles

Evosphere PFP (PentaFluoroPhenyl) is designed to provide characteristics
which will enhance selectivity. It provides alternate selectivity to a
hydrophobic stationary phase whilst still maintaining the key attributes of
robustness and reproducibility.

® Evosphere HILIC
® High polarity compounds
®© Combined with Ultra High Efficiency particles

Evosphere HILIC is designed to provide characteristics which will enhance
retention of polar compounds. Hydrophilic interaction chromatography
uses partition, ion-exchange and hydrogen bonding to retain high polarity
analytes.

Evosphere Monodisperse Particles

Particle Size Surface Area Pore Size % C pH range USP
1.7um 3uym 5pm 350m%g 100A 17 1-11 L87
1.7um 3pym 5pm 350m?/g 100A 17 2-9 L1
1.7uym 3pm 5pm 350m%/g 100A 17 2-9 L1
1.7uym 3pm 5pm 350m%/g 100A 20 2-9 L60
1.7um 3um 5pm 350m?/g 100A 14 2-9 L11
1.7uym 3pm 5pm 350m2/g 100A 15 2-9 L11
1.7pym 3pm 5pm 350m?%g 100A 13 2-9 L43
1.7um 3pm 5pm 350m?/g 100A 18 2-9 L96
1.7um 3uym 5pm 350m?/g 100A n/a 2-7 L3




WORLDWIDE AVAILABILITY

Se3es , Fortis products are available worldwide. For the distributor
H in your country, contact Fortis international Sales Offi K
s:.:s Fortls your country, contact Fortis international Sales Office, U

veees Technologies Ltd. by telephone, fax or email: info@fortis-technologies.com

45 Coalbrookdale Road t +44 151 336 2266 * Austria * Hong Kong * Poland
Clayhill Industrial Park f. +44 151 336 2669 * Bangladesh © Hungary * Portugal
Neston www.fortis-technologies.com © Brazil © India * Romania
Cheshire, UK e: info@fortis-technologies.com » Canada + Ireland + Russia
CH64 3UG Company No. 5449466 © China ° lsrael  Singapore
VAT No. 866 8966 43 * Columbia * ltaly * South Africa

© Czech Republic © Japan = Spain

© Ecuador © Korea © Sweden

© Egypt © Malaysia « Switzerland

© France © Mexico © Taiwan

© Germany © Netherlands © Thailand

© Greece © Norway © Turkey

© Holland < Puerto Rico * USA

For technical support or applications contact :
technicalsupport@fortis-technologies.com

For more information VISIT :
www.fortis-technologies.com

Sign up to our Newsletter here : Join our Linked-In page here : \(\(\OVal‘/'o/)

Fortis® and Evosphere® are registered trademarks of Fortis Technologies Ltd.
Comparative separations/results may not be representative of all applications. All columns are original manufacturers own. ©2024 Fortis Technologies Ltd. All rights reserved.



