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Working with reversed-
phases
There is more than just the C18 phase when the time comes 
to use a reversed-phase in chromatography. Depending on the 
chromatographic purpose, other alternatives could be more 
suitable. SiliCycle offers no less than 8 different phases to help 
customers achieve their separation goals. These phases are 
available in bulk (SiliaBond®), in pre-packed flash cartridges 
(either irregular SiliaSep™ or spherical SiliaSep™ PREMIUM), 
in TLC plates (SiliaPlate™), in HPLC columns (SiliaChrom® 
Plus) and in SPE cartridges (SiliaPrep™).

about our chromatographic phases in our brochure 
“Solutions for Purification and Chromatography”LEARN MORE

SiliaBond

https://www.silicycle.com/resource-center/brochures/solutions-for-purification-chromatography-bropur
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Generally, the hydrophobicity of a reversed-phase increases with the alkyl chain length (i.e., as the number of carbon increases). 
However, chain length is not the only determining factor of the phase selectivity. Some sorbents, like the fluorous ones, offer an 
additional selectivity on top of the hydrophobicity (see Appn_SB006-0 to learn more). Others, like the cyano phase, can also be used as 
a normal phase (see Appn_SB007-0 to learn more).

Less hydrophobic More hydrophobic

Hydrophobicity

IEX, SiO2, Si-Diol, Si-NH2, Si-CN, C1, C4, Si-PHE, Si-PFP, Si-C6, C8, C18

AVAILABLE SILIABOND REVERSED-PHASES

SiliCycle offers eight reversed-phase sorbents:

SiliaBond C18 (R33230B) used for low to high polarity compounds. It allows 
reproducible purification. A great starting point for method development.

Si

% C: ≥ 17 %

SiliaBond C8 (R30830B) used for highly hydrophobic pesticides, small 
peptides and large molecule drugs. Less retentive than C18.

Si

% C: ≥ 11 %

SiliaBond Cyclohexyl (C6) (R61530B) less retentive than both C8 and C18, 
generates additional steric interaction.

Si

% C: ≥ 9.5 %

SiliaBond Pentafluorophenyl (Si-PFP) (R67530B) primarily used in the 
separation of molecules bearing fluorine atoms but may also be used in the 
separation of non-fluorous compounds such as Taxol® and its derivatives. Si-
PFP has a higher selectivity for aromatics containing molecules than the other 
reversed-phases due to its phenyl ring and fluorine atoms.

Si
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% C: ≥ 9 %

SiliaBond Phenyl (PHE) (R34030B) is a moderately non-polar sorbent and 
represents an alternative selectivity for aromatic compounds compared to 
other reversed-phases.

Si

% C: ≥ 8 %

SiliaBond C4 (R32030B) shows even less retention than both C8 and C18. 
Appropriate for molecules with large hydrophobic regions.

Si

% C: ≥ 8 %

SiliaBond C1 (R33030B) shows lower retention compared to other reversed 
phases. Appropriate for purification of polar and non-polar highly hydrophobic 
pharmaceutical products.

Si C1

% C: ≥ 5 %

SiliaBond Cyano (CN) (R38030B) is a very versatile sorbent which can 
be used either as normal or reversed-phase. It is appropriate for organic 
compounds with intermediate to extreme polarity.

Si
N

% C: ≥ 7 %

Unlike normal phase chromatography where separation is based on the adsorption-desorption mechanism (compounds not re-
adsorbing onto the silica during the elution gradient), in reversed-phase chromatography there is continual interactions between the 
mobile and stationary phases. Also, while a wide variety of solvents and solvent ratios can be used in normal phase, reversed-phase 
chromatography is limited to four solvents: water, methanol, acetonitrile and tetrahydrofuran.
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SILIASEP OR SILIASEP PREMIUM
For an easier use of these phases, SiliaSep (irregular) and SiliaSep PREMIUM (spherical) flash cartridges pre-packed with any of the 
reversed-phases described above could be an option.

These cartridges are designed and typically used for a single (1-injection) purification run to get the highest purification performance 
and the lowest solvent consumption. However, it is sometimes possible to develop and validate a cleaning process that meets 
FDA requirements using a pre-packed flash cartridge for multiple runs.1 If you desire to reuse your reversed-phase cartridge, the 
recommended storage procedure is as follows:

1. Avoid drying out the column after first use. Turn off the air purge on instrument.

2. Wash the column with an intermediate solvent if run solvents are immiscible with storage solvents.

3. Remove all organic modifiers or strong organic solvents by flushing the column with at least 3 column volumes of:
Cyano columns: 80 % methanol or acetonitrile in water or 100 % isopropanol.
Reversed-phases columns: 50 % methanol or acetonitrile in water.

4. Store the column:
Cyano columns: in flush solvent with end caps in place.
Reversed-phases columns: in 70 – 90 % methanol or acetonitrile in water with end caps in place.

SILIAPLATE TLC PLATES
SiliCycle offers various SiliaPlate reversed-phases TLC plates (C18: TLG-R30314BK, TLG-R30411B, TLG-R30414BK and TLA-
R30411B; C8: TLG-R31011B; C2: TLG-R32611B and TLG-R32614BK; CN: TLG-R38011B and TLG-R38014BK).

It is worth noting that unlike with normal phases where it is easy to determine and optimize separation conditions using TLC plates, in 
reversed-phase chromatography the same cannot be said. First, the functions are impregnated on a TLC plate while they are bounded 
on SiliaBond products, thus the compounds do not have the exact same behaviors interacting with these products. Secondly, the plates 
are dry when the product is applied. However, the silica is already wetted in a chromatographic column. Since a reversed-phase is 
harder to wet than a normal phase, less contact area is available which tends to cause the products to migrate with the solvent front. 
Finally, the sample application is harder on a hydrophobic surface. With this in mind, a general idea of the elution conditions can be 
found with some adjustments needed when transposing these onto a column. HPLC columns packed with reversed-phases remain a 
better option for method development in reversed-phase chromatography. To this end, SiliCycle offers SiliaChrom Plus HPLC columns 
filled with various reversed-phases.

SILIACHROM HPLC COLUMNS
Although it is also possible to use a small flash cartridge to determine the elution conditions, an HPLC column (filled with the same 
phase planned for use in the purification) continues to be the optimal choice. Various SiliaChrom Plus reversed-phases (available in 3, 
5 and 10 μm) are offered by SiliCycle (custom products are available on request):
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N SiliaChrom Plus Cyano (HPL-S380*)

SiliaChrom Plus C18 & C18-300 (HPL-S032*)

SiliaChrom Plus C8 & C8-300 (HPL-S308*) 

SiliaChrom Plus PFP (HPL-S675*)

SiliaChrom Plus Phenyl (HPL-S340*)

SiliaChrom Plus C4 & C4-300 (HPL-S327*)
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SILIAPREP SPE CARTRIDGES
All reversed-phases described in the above section can be packed in various size of SPE cartridges to suit your purification needs.  
Here are the typical applications for our most popular SPE phases:

Si

SiliaPrep C18 (SPE-R00230B) is used to extract acidic, neutral and basic compounds 
from aqueous solutions, organic compounds from water as well as drugs and 
metabolites from physiological fluids.

SiliaPrep C18 WPD (wide pores) (SPE-R33229G) allows to purify large molecules 
and untreated matrices while offering the same possibilities than the SiliaPrep C18.

SiliaPrep C18 nec (non-endcapped) (SPE-R35530B) offers soft conditions for catch 
and release purification of glucoronides. This sorbent is also used to extract basic 
compounds from aqueous solutions.

Si

SiliaPrep C8 (SPE-R31030B) and C8 nec (non-endcapped) (SPE-R31130B) are 
used to extract extremely non-polar compounds. SiliaPrep C8 is more selective than 
the C18 phase for compounds such as heavy PAH, vitamins D and oil & greasy 
compounds.

Si

F

F
F F

F SiliaPrep Pentafluorophenyl (Si-PFP) (SPE-R67530B) is a useful sorbent for polar 
& aromatic compounds, complex natural products, isomers and closely related 
compounds.

Si SiliaPrep Phenyl (PHE) (SPE-R34030B) presents high selectivity for aromatics 
compounds compared to the other non-polar phases caused by the pi-pi interactions.

Si
N

SiliaPrep Cyano (CN) (SPE-R38030B) is used to extract acidic, neutral, basic 
compounds from aqueous solutions.

Having trouble choosing which phase suits your purification purpose? SiliCycle offers a development kit (SPE-K32730B-03P) to help 
with the selection process. Each kit contains 10 cartridges (500 mg, 3 mL) of each following phase: C18, C18 nec, C8, PFP, Phenyl, 
and Cyano.

The protocol below offers a general starting point to develop a new SPE method with reversed-phases:

Extraction of Neutral Acid and Basic Organic Compounds

CONDITIONING STEP 1 x Column Volume (CV) of methanol

EQUILIBRATION STEP 1 x CV of water

LOADING STEP Aquous sample, pH adjusted 2 units above pKa (bases) or below pKa (acids)

WASHING STEP 1 x CV of 5 % methanol in water

ELUTION STEP 1 x CV of methanol

1 SiliCycle does not guarantee any flash cartridge for multiple injections. Cleaning & validation processes are the client’s responsibility.
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METAL & ORGANIC SCAVENGING

SiliaMetS® − Metal Scavengers
SiliaBond® − Organic Scavengers
E-PAK® − Fixed Bed Flow-Through Purification Cartridges

CHROMATOGRAPHY & PURIFICATION

SiliaFlash ® − Irregular Silica Gels
SiliaSphere™ PC − Spherical Silica Gels
SiliaBond ® − Chromatographic Phases
SiliaSep™ − Flash Cartridges
SiliaPlate™ − TLC Plates

SAMPLE PREPARATION

SiliaPrep™ − Silica-based SPE Cartridges & Well Plates
SiliaPrepX ™ − Polymeric SPE Cartridges & Well Plates
SiliaPrep™ − Micro-SPE Tips
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Metal & Organic Scavenging Screening
Organic Synthesis
Extraction & Purification
Custom Column Packing
Material Science

ANALYTICAL & PREPARATIVE CHROMATOGRAPHY

SiliaSphere™ − Spherical Silica Gels
SiliaChrom ® − HPLC Columns
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