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SUMMARY

Reversed Phase (RP) is with more than 90 % market share by far the most commonly

used HPLC mode. The best known and most used surface modification is C18.

Although the USP column code (L1) is the same for all C18 phases, there are a lot

of differences which must be considered when choosing the right column. C18

always is a good choice for an initial try but one must bear in mind that not all

C18 phases have the same separation characteristics. To differentiate between

such phases Tanaka plots are extremely useful.

INTRODUCTION

The Tanaka test is an accepted standard method
for the evaluation of performance and selectivity of a
reversed phase HPLC column [1]. The Tanaka protocol
is based on six variables (hydrophobic retention factor,
hydrophobic selectivity, shape selectivity, hydrogen
bonding capacity, total ion exchange capacity, acidic ion
exchange capacity) reflecting different chromatographic
properties. Here we focus on the hydrophobic
retention, hydrophobic selectivity and shape selectivity
of the following KNAUER C18 phases: Eurospher |l C18
(ES 11 C18), Eurospher Il C18 A(ES Il C18 A), Eurospher
[l C18 H (ES Il C18 H), Eurospher Il C18 P (ES Il C18
P), Eurospher | C18 (ES | C18), and Eurosil Bioselect

C18 (EB C18). The hydrogen bonding capacity and ion
exchange capacities are not considered here because
they are nearly similar for the examined phases. The
hydrophobic retention factor (HR) reflects the surface
area and surface coverage (ligand density). Hydrophobic
selectivity (HS) is a measure of the surface coverage of
the phase as the selectivity between alkylbenzenes
differentiated by one methylene group is dependent on
the ligand density. Shape selectivity (SS) is a dimension
which is influenced by the spacing of the ligands and
probably also the shape/functionality of the silylating
reagent[1].
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RESULTS

A hexagonal net diagram was used to display the
measured Tanaka parameters as it enables good
visual comparison of phases. For this type of diagra
m measured values are multiplied by certain factors.
The measured values without multipliers are shown in
Tab A1 in the additional results section. Fig1 to 3 show
the Tanaka plots for the tested phases. The values
for the ion exchange capacity and hydrogen bonding
capacity are quite similar for all and were therefore
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not considered. The biggest difference between the
tested phases could be seen when comparing the
hydrophobicretention factor (HR) - the higher this value
the less polar the modification. Sorting the phases with
ascending hydrophobicretention leads to the following
order: EBC18 >ESIIC18 A>ESIC18 > ESIIC18 > ES
[1C18 H>ES I C18 P. The value for shape selectivity of
the Eurospher | phase is slightly deviating. This may
be due to an incomplete endcapping.

» HS
55 Fig. 1 Tanaka Plots of Eurospher Il 100-5 C18 (left)
and Eurospher 100-5 C18 A (right) T
| HS
'ss Fig. 2 Tanaka plots of Eurospher Il 100-5 C18 H (left)
and Eurospher 11 100-5 C18 P (right)
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HR - hydrophobic retention

HS - hydrophobic selectivity

55 - shape selectivity

HEC - hydrogen bonding capacity

IEX pH 7.6- total ion exchange capacity
IEX pH 2.7 - acidic ion exchange capacity

Fig. 3 anaka plots of Eurospher | 100-5 C18 (left)
and Eurosil Bioselect 300-5 C18 (right)
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MATERIALS AND METHODS

For the determination of the Tanaka parameters the
KNAUER AZURA® Educational System was used. The
method ran isocratically with a mobile phase composition
of methanol:water 80:20 (v/v). The column thermostat
AZURA® CT 2.1 was set to 30 °C and the UV detector
was set to 254 nm. All used columns had a dimension
of 150 x 4 mm ID and were filled with the following
silica: Eurospher Il 100-5 C18, Eurospher Il 100-5 C18
A, Eurospher Il 100-5 C18 H, Eurospher Il 100 5 C18
P, Eurospher | 100-5 C18 and Eurosil Bioselect 300-5
C18. This method was used only for determination
of HR, HS and SS. Detailed method parameters for
HBC and IEX are attached in the additional materials
and methods section (Tab A3 & A4).
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CONCLUSION

The results obtained from the Tanaka test comparison
can be used to assist in the choice of the most
appropriate column for a given separation task. It is
also important to know as much as possible about the
chemical properties of the analyte. An analyte that is
soluble only in a solvent with a high organic amount
will have slightly or no retention on a C18 A phase.
However, the C18 A phase can be operated with 100 %
aqueous eluent without destroying the stationary
phase. Inversely, a very polar analyte might have less
retention on the C18 P or C18 H modification. However,
due to their high carbon content they provide a high
pH stability in an extended pH range. Furthermore, if
the molecular weight of the analyte is above 2000 Da, a
pore size of with 100 A may be insufficient, making the so
Eurosil Bioselect with a pore size of 300 A the better
choice. The KNAUER column portfolio offers classical
and special C18 phases, making it easy to find the most
appropriate column for a given application task.
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ADDITIONAL RESULTS

Tab.A1 Measured Tanaka values without multipliers

Column HR Hs ss e  'ECpH7.6 IECpH27
Eurospher 11 100-5 C18 10.94 1.55 1.40 0.46 0.12 0.07
Eurospher 1 100-5 C18 P 15.20 1.64 1.48 0.38 0.12 0.06
Eurospher [1100-5 C18 H 11.80 1.56 1.41 0.43 0.12 0.07
Eurospher 11 100-5 C18 A 4.29 1.45 1.45 0.71 0.32 0.07
Eurospher|100-5C18 7.90 1.51 2.04 1.00 0.65 0.05
Eurosil Bioselect 300-5C18 3.43 1.55 1.37 0.49 0.10 0.07

ADDITIONAL MATERIALS AND METHODS

Tab.A2 Method parameters (HR, HS, SS)

Eluent Methanol: Water 80:20 (v/v)

Gradient isocratic

Flow rate 1 mL/min Run time 20 min
Column temperature 30°C Injection mode Full loop
Injection volume 10 uL Data rate 20 Hz
Detection 254 nm Time constant 0.05s

Tab.A3 Method parameters (HBC)

Tab.A4 Method parameters (IEX)

Eluent Methanol: Water 30:70 (v/v) Eluent Methanol: 0.02 M phosphate buffer pH 7.6 30:70 (v/v)
Methanol: 0.02 M phosphate buffer pH 2.7 30:70 (v/v)
Gradient isocratic Gradient isocratic
Flow rate 1 mL/min Run time 20 min Flow rate 1 mL/min Runtime 20 min
30°C Injecti d Full |
Column 30°C Injection mode  Full loop 'E:e?rLL:ane]?ature niectionmode uitioop
temperature
jecti 10 pL Data rat 20 H
Injection 10 pL Data rate 20 Hz Lr:)]ﬁ]crztem K atarate z
volume
Detecti 254 Ti tant 0.05
Detection 254 nm Time constant 0.05s etection nm ime constan °
Tab.A5 System configuration & data
Instrument Description Article No.
System AZURA® Educational System (pump, 671101100
detector, manual injection valve,
ClarityChrom 7.2)
Column Eurospher 11 100-5 C18 Eurospher Il 15DE181E2J
100-5 C18 A Eurospher 11100-5C18H — _——— ——
Eurospher 11 100-5 C18 P Eurospher | 15DE184E2)
100-5C18 Eurosil Bioselect300—5 C18 15DE185E2J
All: Vertex Plus Column 150 x4mmID  —4M8M —
15DE182E2J
15DE181ESJ
15DK181EBJ
Thermostat  AZURA® CT 2.1 A05852
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https://store.knauer.net/shop/950-300-100-000-007-azura-educational-hplc-system-with-isocratic-pump-manual-injection-and-uvd-88160?category=107#attribute_values=,,
https://store.knauer.net/shop/15de181e2j-eurospher-ii-100-5-c18-column-150-x-4-mm-45880#attribute_values=,,,,,,,,,,,,,,,,,
https://store.knauer.net/shop/15de184e2j-eurospher-ii-100-5-c18a-column-150-x-4-mm-45894
https://store.knauer.net/shop/15de185e2j-eurospher-ii-100-5-c18-h-column-150-x-4-mm-45897
https://store.knauer.net/shop/15de182e2j-eurospher-ii-100-5-c18p-column-150-x-4-mm-45891
https://store.knauer.net/shop/15de181esj-eurospher-100-5-c18-column-150-x-4-mm-45884#attribute_values=,,,,,,,,,,,,,,,,,
https://store.knauer.net/shop/15dk181ebj-eurosil-bioselect-300-5-c18-column-150-x-4-mm-45915
https://store.knauer.net/shop/atc00-azura-r-ct-2-1-column-thermostat-for-up-to-8-hplc-columns-with-temperature-range-between-5-85degc-63313#attribute_values=,,,,,,,,,,,,,,,,,,,,,,,,,

