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Working with Cyano silica 
phase
SiliaBond® Cyano (Si-CN) is a very versatile sorbent due 
to its polarity marking the separation between the polar 
and non-polar phases. This sorbent is particularly useful 
to reduce retention times and improve peak shapes when 
dealing with extremes in the polarity scale for both normal 
and reversed-phase chromatography. In fact, it is the least 
retentive polar sorbent in normal phase chromatography and 
the least retentive of the non-polar sorbents in reversed-phase 
chromatography. The Cyano phase is available in bulk 
(SiliaBond®), in pre‑packed flash cartridges (either irregular 
SiliaSep™ or as spherical SiliaSep™ PREMIUM), in TLC Plates 
(SiliaPlate™), HPLC columns (SiliaChrom® Plus Cyano) and 
in SPE cartridges (SiliaPrep™) to help our customers achieve 
their separation goals.

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

SiliaBond®
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Cyano (CN) sorbents have been extensively used since the mid 1970s for the separation and extraction of very polar compounds 
that would normally be adsorbed irreversibly to more common polar phases such as silica. Previously described as a “universal 
phase”1, the advantage of the Cyano phase is its ability to provide chromatographic retention both in normal and reversed-phase 
separations due to its moderate polarity.

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

Hydrophobicity

Common applications based on Cyano phases include: the separation of flavonoids, extraction of polar compounds from non‑polar 
samples and the analysis of samples containing analytes with a wide range of hydrophobicities.

SiliaBond Cyano (Si-CN)

Used as a reversed-phase, SiliaBond Cyano (R38030B) has shown to be a moderate non-polar sorbent with less hydrophobicity 
as compared to C18 or C8 phases. When used as a normal phase, SiliaBond Cyano is less polar than bare silica gel, helping in 
the purification of polar organic compounds. Bare silica is sometimes too acidic to purify high pKa compounds and a basic modifier, 
like triethylamine, must be added to the mobile phase to reduce the acidity of the gel. If you have ever experienced this problem, a 
Cyano phase could be an alternative solution as it is an endcapped neutral phase containing a short alkyl chain with a polar nitrile 
group removing the need to add basic modifiers. Mobile phases used with SiliaBond Cyano usually consists of binary mixtures of 
n-hexane and another more polar solvent such as ethyl acetate, methyl tert-butyl ether (MTBE), 2-propanol or tetrahydrofuran (THF).

Here are some solvent systems suggestions for different cases that might be encountered:

Extract a polar compound from a non-polar sample A polar solvent in hexane

Extraction of hydrophobic compounds in a polar 
sample (such as drugs or metabolites from 
biological samples)

A reversed-phase solvent system (methanol / 
acetonitrile + water)

Extraction of highly polar compounds (too polar 
to purify by reversed-phase and normal phase 
conditions)

Aqueous normal phase conditions (a combination of 
acetonitrile + water at different ratios)
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Cyano phase in SiliaSep or SiliaSep PREMIUM

For an easier use of this phase, SiliaSep (FLH-R38030B) and SiliaSep PREMIUM (FLH-38095D-A) flash cartridges pre‑packed 
with cyano silica gels could be good alternatives.

Designed and typically used for a single (1-injection) purification run for the highest purification performance and the lowest solvent 
consumption, it is sometimes possible to develop and validate a cleaning process that meets FDA requirements using a pre-packed 
flash cartridge for multiple runs2. If you desire to reuse your Cyano 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 
either 80 % methanol or acetonitrile in water or 100 % isopropanol.

4. Store the column in flush solvent with end caps in place.

Cyano phase in SiliaPlate TLC plates

It is possible, up to a certain point, to develop a chromatographic method using SiliaPlate Cyano TLC plates (TLG-R38011B or 
TLG-R38014BK). 

For a normal phase, there is no direct correlation between the Rf’s of the compounds to separate and the column volumes (CV’s), 
but the products will elute in the same order and the ratios will be conserved. Although not as straightforward as it is with the 
bare silica, it remains very helpful for the method development. 

For a reversed‑phase, similar to traditional reversed‑phases like the C18, it is more difficult to develop a chromatographic method 
using TLC plates. Therefore, it is recommended to use an HPLC system to determine the best elution conditions for the analytes. 
To this end, SiliCycle offers SiliaChrom Plus Cyano HPLC columns.

Cyano phase in SiliaChrom HPLC columns

SiliaChrom Plus Cyano (HPL-S380*, available in 3, 5 and 10 μm) are good choices to analyze carboxyl / carbonyl / amine 
containing molecules (like carbohydrates, glycosides, cyclosporine, etc…). These columns use different retention mechanisms. 
The strong dipole of the nitrile group allows to attract and then separate polar molecules while the short alkyl chain provides 
hydrophobic interaction with the analyte. Furthermore, using a Cyano column rather than a traditional C18 one reduces retention 
time, thereby yielding faster results and reducing solvent consumption.
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Cyano phase in SiliaPrep™ SPE cartridges

This moderate polar sorbent is used as a reversed-phase or normal phase to extract acidic, neutral or basic compounds from 
aqueous solutions. Applied as a normal phase, it could be a good option to extract very polar compounds that would be strongly 
retained by bare silica or a Diol phase. While applied as a reversed-phase, it could be used for extremely non polar analytes that 
would be irreversibly retained on a C8 or a C18 phase. Among other things, this sorbent has proven to be effective for the purifica-
tion of cyclosporines and carbohydrates compounds. The general protocols below could be used as a starting point to develop a 
new SPE method:

Reversed-Phases 
Extraction of neutral, acidic & basic organic compounds

Extraction of neutral, acidic & basic organic compounds

CONDITIONING STEP 1 x CV * of Methanol

EQUILIBRATION STEP 1 x CV of water

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

WASHING STEP 1 x CV of 5% Methanol in water

ELUTION STEP 1 x CV of Methanol

Normal Phases 
Extraction of compounds from non-polar solvents

Extraction of compounds from non-polar solvents

CONDITIONING STEP 1 x CV of isopropanol

EQUILIBRATION STEP 1 x CV of Hexane (or other low polar solvent)

LOADING STEP Sample diluted in Hexane

WASHING STEP 1 x CV of 5% Isopropanol in Hexane

ELUTION STEP 1 x CV of 50 - 85 % Isopropanol in Hexane

(*) Abbreviation used: CV = Column Volume

1 Smith, P.l., Cooper, W.T., J. Chromatogr., 1987, 410, 249.

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