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Overview

Temolozomide is a cytostatic drug used for the treatment of
brain tumors like glioblastoma and anaplastic astrocytoma. The
drug can be administered either orally or intravenously.

In this application note we show the separation of
Temozolomide from its related substances following Ph. Eur.
Monograph 2780. We used a Luna 5 um C18(2) 150 x 4.6 mm

column and a Luna 5 um C18 150 x 4.6 mm column for the study.

Both the Luna C18(2) and the Luna C18 column met the system
suitability criteria for Related Substances analysis of a resolution
(Rs) minimum of 1.5 between the peaks due to impurity B and
Temozolomide in the chromatogram obtained with Reference
Solution (b).

During the study we observed a fast degradation of Impurity D
(4-Diazo-4H-imidazole-5-carboxamide) in Reference Solution (c).
Based on this we recommend the use of freshly prepared
reference solution for the peak identification of Impurity D.

The following certified reference standards (CRS) were
purchased from the European Directorate for the Quality of
Medicines & HealthCare (EDQM)-Council of Europe; Postal
address: Allee Kastner CS 30026 F-67081 Strasbourg (France):

*Y0001827, Temozolomide CRS, batch 1
*Y0001960, Temozolomide for peak identification CRS, batch 1
*Y0000734, Dacarbazine impurity A CRS, batch 3

(corresponds to Temozolomide impurity E)

Figure 1. Impurity D Structure

LC-UV Conditions

Columns:

Dimensions:
Mobile Phase:
Flow Rate:
Injection:
Temperature:
Detector:
System:

Luna 5 um C18(2) (00F-4252-E0)
Luna 5 um C18 (00F-4041-EQ)
150 x 4.6 mm

Mobile Phase (Table 1)

1.0 mL/min

10 pL

25°C

UV @ 270 nm

Agilent® 1260 Infinity Il

Table 1. Preparation of Test and Reference Solutions

Mobile Phase

Test Solution (SaS)

Reference Solution (a)

Solution for System
Sensitivity (SSens)

Reference Solution (b)

Reference Solution (c)

Dissolve 0.94 g of Sodium Hexane-1-
sulfonate in 1 L of a mixture of Methanol /
0.5 % V/V acetic acid solution (4:96, V/V).

Dissolve approx. 25.0 mg reference
substance Temozolomide in Dimethyl
Sulfoxide and dilute to 25.0 mL with the
same solvent. Mix well (SaS).

1. Transfer 1.0 mL of Test Solution (SaS) into
a 100 mL volumetric flask, fill up to volume

with Dimethyl Sulfoxide and mix well (RSa-1).

2. Transfer 1.0 mL of RSa-1into a 10 mL
volumetric flask, fill up to volume with
Dimethyl Sulfoxide and mix well (RSa).

Transfer 1.0 mL of RSa-1into a 20 mL
volumetric flask, fill up to volume with
Dimethyl Sulfoxide and mix well (SSens). The
solution is prepared at the concentration of
reporting threshold (0.05 %).

In order to prepare Temozolamide impurities
A, B and E in situ, mix 5 mL of Hydrochloric
Acid solution with 5 mL of Test Solution in a
volumetric flask. Heat the mixture in a water
bath for 1 h (up to boiling point temperature)
(RSb).

Transfer 2 mg of Temozolomide for peak
identification (containing impurity D) into 2
mL flask and dilute with Dimethyl Sulfoxide
(RSc).
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Figure 2. System Sensitivity Test
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Solution for system sensitivity (reporting threshold of 0.05 % achieved: S/N > 10)

Figure 3. Reference Solution (a)
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0.0 5.0 10.0 15.0 20.0 250 30.0 3.0 ‘
Symmetry Symmetry
Factor Factor
1 0.89 1 0.93

10.194 10179 11.173 9909

2 10.185 10125 0.89 2 11.129 10144 0.99

3 10.164 10205 0.92 3 11.150 9627 1.04

4 10.171 10147 0.88 4 11.170 10044 1.00

5 10.163 10218 0.88 5 11.178 9529 0.91

6 10.155 10041 0.91 6 11.152 9791 1.00
Average 10.172 10152 0.90 Average 11.159 9841 0.98
%RSD 0.15 0.64 1.9 %RSD 0.17 2.42 4.98
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Figure 4. System Suitability Test Using Reference Solution (b)
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Figure 5. Peak Identification of Impurity D using Reference Solution (c)
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Figure 6. Test Solution (SaS)
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5 8.930 6891 10.044 10052506 0.96 2.21
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3 9.988 7607 11.095 10191840 1.011 2.025
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Figure 7. Degradation of Impurity D in Solution
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5 4.530 7163 4937 806 9.839 9637224
6 4.531 6937 4917 487 9.839 9637095
Avg. 4.529 7103 4.948 3267 9.841 9638619
%RSD 0.036 1.87 0.42 142.85 0.032 0.078
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Luna 5 pm C18

20.0]AY
1761 Injection 1
15.
12.5]
100 z
£
7.5 e <
€< i ]
5.04 EE kS IS
a
25 H L 2
0.0 =<
50 100 150 200 %0 300 350 rrin
20,0l
174 Injection 2
15.04
12,51
10.04 s
£
E 2
:
e o
Q
J L g
10.0 15.0 200 25.0 30.0 B0 i
176 Injection 6
15.04
1251
0.0 2
we E
7.5 =& =
4 : g
5.0 EE E &
2.5 '/ 2
. Q
Q
0.04 L =
5.0 10.0 15.0 20.0 250 30.0 #40 min
' Impurity E Impurlty D Temozolomlde
1 4.938 8847 5.364 7286 11.134 10759343
2 4.940 8836 5.362 4060 11.131 10773640
3 4941 8849 5.372 2959 11.128 10768611
4 4.941 8759 5.372 2332 11.128 10756753
5 4.942 8815 5.361 1883 11.127 10761384
6 4.945 8746 5.372 1228 11.125 10761475
Avg. 4941 8809 5.367 3291 11.129 10763534
%RSD 0.045 0.52 0.10 66.31 0.028 0.059

Both columns used in this study met the system requirements of Ph. Eur. Monograph 2780 describing the analysis of
Temozolomide and related substances. Due to the instability of Impurity D in solution it is critical to prepare
Reference Solution (c) fresh before each sequence. After 5 h no Impurity D could be detected in the preparation of
Reference Solution (c).
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Need a different column size or sample preparation format?
No problem! We have a majority of our available dimensions up on www.phenomenex.com, but if you can’t find what you need right away, our super helpful

Technical Specialists can guide you to the solution via our online chat portal www.phenomenex.com/Chat.
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Your happiness is our mission. Take
B E - H A P PYA 45 days to try our products. If you
are not happy, we'll make it right.
www.phenomenex.com/behappy

GUARANTEE

Terms and Conditions

Subject to Phenomenex Standard Terms and Conditions, which may be viewed at www.phenomenex.com/TermsAndConditions.
Trademarks

Luna and BE-HAPPY are trademarks of Phenomenex. Agilent is a registered trademark of Agilent Technologies.

Disclaimer

Comparative separations may not be representative of all applications.

Phenomenex is in no way affiliated with Agilent Technologies.

FOR RESEARCH USE ONLY. Not for use in clinical diagnostic procedures.
© 2022 Phenomenex, Inc. All rights reserved.
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