


In general

Reversed Phase Chromatography (RPC) is
generally a mode for separation and clea-
ning of complex mixtures of compounds.
But, hydrophilic compounds retard only
very weakly or even elute within V0
(Exclusion Volume). This way they can not
be analyzed correctly or only insufficient-
ly with RP columns. 

HILIC

HILIC (Hydrophilic Interaction Chromato-
graphy) combines the advantages of NPC
with those of RPC, without having to for-
go the common RPC eluents like acetoni-
trile and water. In HILIC phases the statio-
nary phase is polar, and the mobile phase
for the most part an organic solvent, like
acetonitrile or methanol. The low propor-
tion of water in the mobile phase genera-
tes an aqueous layer on the surface of the
stationary phase, resulting in a partition
chromatography between the mobile pha-
se and the aqueous layer on the stationa-
ry phase.

The polar functional groups of the sample
molecules, e.g. hydroxy groups form
hydrogen bonds to the polar groups of
the stationary phase. 

The number of hydroxy groups, as well as
the conformation and solubility of the
sample in the mobile phase, determines
the elution sequence. The elution itself is
influenced by increasing the polarity of
the eluent, e.g. when doing aqueous/ace-
tonitrile mixtures. Nevertheless, in many
cases adequate separations can also be
done isocratically. In comparison to RPC
the sequence of elution is inversed for
most substances. This fact might be very
useful for many separations, especially
because the resolution of the peaks can
be significantly improved. 

Description of the phase

TSKgel Amide-80 columns are packed
with 5µm or 10µm spherical silica parti-
cles. They have an average pore size of
80Å and are covalently modified with car-
bamoyl groups. Columns: (A) TSKgel ODS-80TS (4.6 mm ID x 25 cm L)

(B) TSKgel Amide-80 (4.6 mm ID x 25 cm L)
Sample: 1. PG;  2. LG;  3. FG;  4. EHP-NH2; 5.VGSQ;  

6. GGYR; 7. WAGGDASGE;  8. DSDPR
Elution: (A) 0.1% TFA in ACN, linear gradient of 5%- 

55% ACN in 83.3 min
(B) 0.1% TFA in ACN, linear gradient of 97%- 
55% ACN in 70 min

Flow Rate: 1 ml/min
Detection: UV @ 215 nm

Figure 1 Comparison of selectivity between peptides separa-
ted by HILIC and RP chromatography. The TSKgel Amide-80
column completely separates the peptides and shows the
complete resolution and base line separation.

Column Dimensions: 4.6 mm ID x 25 cm L
Sample: 10 µmol/ml each, except inositol 

(4 µmol/ml)
1. ethylene glycol; 2. glycerin; 
3. erythritol; 4. xylitol; 5. mannitol; 
6. inositol

Injection Volume: 20 µl
Mobile Phase: acetonitrile/water (75/25)
Flow Rate: 1.0 ml/min
Temperature: 25C°
Detection: Refractive Index

Figure 2  Separation of polyalcohols on TSKgel Amide-80.
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Use as LC-MS Column

The TSKgel Amide-80 column can easily
be used with volatile buffers, like
Ammonium-acetate. It represents the
column of choice for LC-MS applications,
like ESI-MS (Electrospray Mass
Spectrometry) (Figure 4). As mentioned
above, the TSKgel Amide-80 phase is
modified with carbamoyl groups, therefo-
re no column bleeding appears. The
TSKgel Amide-80 columns are available
in dimensions common for LC-MS. 

Conclusion

With the unique HILIC separation mode
polar or hydrophilic compound mixtures
are easily separated, using the TSKgel
Amide-80 column. The long column lifeti-
me, chemical stability and outstanding
reproducibility makes the TSKgel Amide-
80 column a valuable tool for scientists in
pharmaceutical, nutraceutical and other
related industries. 

Other functional groups on HILIC phases
are: Amino groups, Cyano-, Alpha-
Cyclodextrin- or Polyhydroxyethyl- and
Aspartamidgroups. However, they have
the disadvantage of reduced stability, bad
reproducibility and reduced column lifeti-
me. 

Field of Application

HILIC columns like TSKgel Amide-80 are
first class columns for the separation of
hydrophilic compounds like peptides
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Method Development

As a tool for method development, HILIC
should be taken into consideration as
soon as polar compounds have to be ana-
lyzed. Since common RPC solvents like
acetonitrile can be used, the TSKgel
Amide-80 column is even suitable for
automatic method development systems.
By changing the column, at least an indi-
cation for a new method could be found.
This could significantly shorten the time
necessary for finding a solution to a sepa-
ration problem. 

Column Dimensions: 4.6 mm ID x 25 cm L
Sample: 20 µl of human urine 

(diluted 20-fold with mobile phase, 
passed through a 0.2 µm filter)

Elution: 1.0% phosphoric acid/acetonitrile (1:9)
Flow Rate: 1.0 ml/min
Temperature: 40C°
Detection: Conductivity (background, 15 µS/cm)

UV @ 210 nm

Figure 3  Analysis of Urea in Urine with TSKgel Amide-80
Conductivity and UV Detection

Column: TSKgel Amide-80, 4.6 mm ID x 25 cm
Mobile Phase: (A) 6.5 mM ammoniumacetat, pH 5.5 / 

90% acetonitril
(B) 6.5 mM ammoniumacetat, pH 5.5 / 
60% acetonitril

Gradient: 0% -> 100% B  in 90 min
Detection: ESI-MS

Figure 4  The work of Dr. Mark Strege, Eli Lilly Research
Laboratories, USA, illustrating the use of HILIC in combina-
tion with ESI-MS detection for analysis of polar compounds in
fermentation broth. The fermentation broth was passed
through a RP solid phase extraction prior to being injected on
the TSKgel Amide-80 column.
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