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SUMMARY

Cyclodextrins (CD) are macrocyclic compounds composed of five or more glyco-

pyranosides. These ring structures can function as micro-capsules. An automa-

ted column screening was applied for method development to find best separa-

tion conditions of a CD mixture. Finally, an optimized method for CD purification

was established.

INTRODUCTION

Cyclodextrins (CD) are oligosaccharides of glucopyra-
nose that are bound in a cyclic form of six to at least 12
units. The ring structure can function as mirco-capsu-
le for other molecules. Do to their unique chemical
structure they can find different applications i. e. as
drug carriers, in cosmetics or in food industry. CDs
with more then 10 subunits are of special interest
as larger molecules can be inserted in these rings.
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Therefore, the approaches for synthesis and purifi-
cation of CD >10 are conducted [1]. Here, a method
optimization was performed for the purification of
cyclodextrins from biocatalytic synthesis [2]. With an
automated column screening an existing method was
optimized. Further, mass- and volume overload stu-
dies were performed in analytical scale to find best
conditions for scale-up to preparative scale.



Cyclodextrin purification (Part 1):
Method screening and overload studies

RESULTS

A device with automated column switching valves was
used for sequentially testing of four different statio-
nary phases: C18, C18H, C18A und C18P each 150 x4
mm, 5 um particles and 2.5 % methanol (Fig. A1, addi-
tional results). The C18 and C18H showed the best
separation profile among tested columns. Separation
with water on aqueous C18A and C18AP revealed no
promising results.

Next, the columns length was investigated and revea-
led that the relevant peaks had a better separation
factor on a 250 mm then 150 mm long columns (Fig.
A2, additional results). The 150 mm length column is
good for analysis but for preparative applications the
250 mm column is required.

Comparison of different methanol concentrations
revealed that 5 % methanol was too high as nearly

all peaks eluted together within the first 10 min (not
shown). At 3 % methanol one additional peak (Fig.
A3; CD13, additional results) was detected which was
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Fig.1  Comparison of separation profiles from CD mixture and CD stan-

dards on C18 (dark blue) and C18H (red) columns (relevant time
span of separation shown). CD mixture (30 mg/mL), CD8 (1mg/mL),
CD 12,9,8 mixture (3mg/mL), CD10, 11 mixture (2 mg/mL); Y, Z uni-
dentified peaks; 250x4mm, 5 pm, 0.8 mL/min 3 % methanol, 50 pL
inject

notfound at 2.5 % methanol on C18 column (Fig. A3),
revealing that accurate eluent preparation is essential
for this method.

The final separation profile comparison of the CDmix
on C18 and C18H revealed that the C18H column is
the better choice for purification of cyclodextrins due
to earlier elution of target peaks (Fig. 1). Four rele-
vant cyclodextrins were baseline separated (Fig. 1).
A mass and volume overload studies were performed
prior to preparative scale-up. Four different concen-
trations (25, 50, 75, 100 mg/mL) of the CD mix were
tested and results showed that even at 100 mg/mL
CD10, CD11 and CD12 were baseline separated (Fig.
2). Next, different volumes (50, 75, 100, 200 pL) of 50
mg/mL CD mix were injected. At 100 pL the first three
peaks were still baseline separated, at 200 pL not as
well anymore (Fig. 3). The resulting data was used to
up-scale the separation for purification on columns
with larger ID (see application Cyclodextrine purifica-
tion - VPH0068).
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Fig.2  Chromatograms of CD mixture mass overload studies; grey - 25 mg/
mL, green - 50 mg/mL, red - 75 mg/mL, dark blue - 100 mg/mL; C18
H 250x4 mm; 5 um; 0.8 mL/min; 3 % methanol; 25°C; 50 uL


http://www.knauer.net/en/prod/VPH0068
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Fig.3  Chromatograms of CDmix volume overload studies. green - 50 pL,
red - 75 pL, dark blue - 100 pL, light blue - 200 pL; C18H 250 x 4 mm;
5 um; 0.8 mL/min; 3 % ,methanol; 25°C; 50 mg/mL

MATERIALS AND METHOD

The AZURA HPLC system consisted of AZURA P 6.1L 10
ml HPG sst pump, AZURA AS 6.1L autosampler, AZURA
RID 2.1L detector, AZURA Assistant with two 6 port mul-
ti-position stainless steel valves for column switching
and an AZURA CT 2.1 column thermostat. Final method
was as follows: 0.8 mL/min, 25°C, 70 min at 3 % metha-
nol, 10 min at 30 % methanol, 40 min at 3 % methanol.

CONCLUSION

An automated column switching assistant is the opti-
mal device for fast and effective stationary and mobile
phase screening. An existing method was optimized

with focus on a later up-scaling for purification of CDs.
The method will allow to purify CD10, CD11 and CD12
in high purity in batch purification process.
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ADDITIONAL RESULTS
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Fig.A1 Comparison separation of CD mixture (25 mg/
mL) on three different stationary phases; blue
-C18, green - C18A, red - C18H; 1-CD10, 2 -
CD11, 3-CD12; all columns 150 x 4mm, 5 pm,
0.8 mL/min, 25°C, 50 pL inject.
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Fig.A2 Comparison separation of CDmix (25 mg/mL) on
C18 columns with different lengths; CDmix (25
mg/mL), blue -150 x 4 mm, green - 250 x 4 mm;
1-CD10,2-CD11,3-CD12, 5 pm, 0.8 mL/min,
25°C, 50 plL inject
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Comparison separation of CDmix with 2.5 %
and 3 % methanol on C18 column 250 x 4 mm.
CDmix (25 mg/mL), blue - 2.5 % methanol, red
- 3.0 %, green - standards at 3.0 % methanol;
1)CD10,2)CD11,3)CD12,4)CD8,5)CD 9; 5
pum; 0.8 mL/min; 25°C; 50 pL

ADDITIONAL MATERIALS AND METHODS

Tab.A1 Method parameters

Column temperature 25°C Detection wavelength RI Tab.A3 System configuration
Injection volume 50 pl Data rate 20 Hz Instrument  Description Article No.
Injection mode Partial loop Time constant 0.05s Pump AZURAP 6.1L, HPG, 10mL, SST APH3SEA
Tab.A2 Pump parameters Detector AZURARID 2.1L ADD31
Eluent A 3 % methanol Assistant Left: 6 MPV
N Middle: 6 MPV
EluentB 30 % methanol Right: free
Flow rate 0.8 mL/min Thermostat AZURACT 2.1 A05852
Pump program Time [min] % A %B Column Eurospher Il 100-5-C18 150x4mm 15WE181E2J
0-70 100 0 Eurospher 11 100-5-C18 250x4mm 25WE181E2J
Eurospher 11 100-5-C18H 150x4mm 15WE185E2J
70-80 0 100 Eurospher |1 100-5-C18H 250x4mm 25WE185E2J
80-120 100 0 Software ClarityChrom 7.4.2 A1670

RELATED KNAUER APPLICATIONS

VPHO0068 - Cyclodextrin purification (Part 2): Method transfer and purification
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