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Overview

Ramipril is is a prodrug belonging to the angiotensin-converting
enzyme (ACE) inhibitor class of medications and it is used to treat high
blood pressure, heart failure, and diabetic kidney disease.

In this application note we show the separation of Ramipril from its
related substances following Ph. Eur. Monograph 1368. We use a Luna
3 um C18(2), Luna Omega 3 um C18, and Gemini 3 um NX-C18 column
and compare them to the NUCLEOSIL 3 um C18 column originally used
in the monograph. All the Phenomenex columns and the NUCLEOSIL
column used for this study met the system suitability criteria of a
resolution (Rg) minimum of 3.0 between the peaks due to Impurity A
and Ramipril in the chromatogram obtained with Reference Solution
(a), the symmetry factor should be 0.8 to 2.0 for the peak due to
Ramipril in the chromatogram obtained with the Test Solution, and a
signal-to-noise ratio (S/N) minimum of 3 for the principal peak in the
chromatogram obtained with Reference Solution (c).

All reference solutions were prepared as indicated in Ph. Eur.
monograph 1368 for Ramipril. 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):

* R0145000, Ramipril CRS

e R0145005, Ramipril Impurity A CRS
* R0145010, Ramipril Impurity B CRS
* R0145015, Ramipril Impurity C CRS
* R0145020, Ramipril Impurity D CRS

Experimental Preparation

The following procedure has been used to precondition the system and
column before each test series. The instrument needs to be
equilibrated with the mobile phase at the initial composition for at
least 35 minutes; if a suitable baseline cannot be obtained, use another
grade of Triethylamine.

LC-UV Conditions

Columns:

Dimensions:
Mobile Phase:
Gradient:

Flow Rate:
Injection:
Temperature:
Detector:
System:

NUCLEOSIL 3 um C18 (CH0-9321)
Luna 3 um C18(2) (00G-4251-EQ)
Luna Omega 3 um C18 (00G-4784-E0)
Gemini 3 pm NX-C18 (00G-4453-EQ)

250x 4.6 mm

Mobile Phase (Table 1)

Time (min) %8B
0 10
6 10
7 25
20 35
30 75
50 75
50.1 10
60 10

1 mL/min

10 pL

65 °C

UV @ 210 nm

Agilent® 1260

Table 1. Preparation of Test and Reference Solutions

T T

Mobile Phase

Test Solution

Reference Solution (a)

Reference Solution (b)

Reference Solution (c)
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A: Dissolve 2.0 g of Sodium Perchlorate in a mixture
of 0.5 mL of Triethylamine and 800 mL of HPLC
water; adjust to pH 3.6 with Phosphoric Acid and
add 200 mL of Acetonitrile.

B: Dissolve 2.0 g of Sodium Perchlorate in a mixture
of 0.5 mL of Triethylamine and 300 mL of HPLC
water; adjust to pH 2.6 with Phosphoric Acid and
add 700 mL of Acetonitrile.

Dissolve 20 mg of Rampiril CRS in Mobile Phase A,
and dilute to 20.0 mL with Mobile Phase A.
Dissolve 2 mg of Ramipril Impurity A CRS, 2 mg of
Ramipril Impurity B CRS, 2 mg of Ramipril Impurity C
CRS and 2 mg of Ramipril Impurity D CRS in Mobile
Phase A and dilute to 25 mL with Mobile Phase A.
To 1 mL of this solution, add 5 mL of the Test
Solution and dilute to 10 mL with Mobile Phase B.
Dilute 5.0 mL of the Test Solution to 100.0 mL with
Mobile Phase B. Dilute 5.0 mL of this solution to
50.0 mL with Mobile Phase B.

Dilute 1.0 mL of Reference Solution (b) to 10.0 mL
with Mobile Phase B.



http://www.phenomenex.com/products/part/CH0-9321?utm_campaign=2022%20tech%20content&utm_source=technote&utm_medium=redirect&utm_content=bcontent
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Figure 1. System Suitability Test Using Reference Solution (a)
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Figure 2. System Suitability Test Using Test Solution
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Figure 3. System Suitability Test Using Reference Solution (c)

NUCLEOSIL® 3 um C18 Column Luna™ 3 um C18(2) Column

Ramipril

AppID 27052
AppID 27056

mee mm- e mmm-
vt 14-19 min min

Ramipril 22.872 3.5E-1 0.452 6.75 Ramipril 22.046 3.4E-1 0.4109 5.68

Luna Omega 3 pm C18 Column Gemini™ 3 pm NX-C18 Column

Ramipril

ApplD 27060
ApplD 27064

14-19 min 14-19 min

Ramipril 22.243 3.6E-1 0.1113 6.47 Ramipril 19.814 3.8E-1 0.0750 10.1

Conclusion

By comparison with the NUCLEOSIL 3 um C18 column, which was the column originally used for this Ph. Eur. Monograph 1368, the Gemini 3 um
NX-C18 column showed the best overall separation for all Ramipril related compounds. The system suitability criteria for the resolution between
impurity A and Ramipril (Rg 2 3.0) was achieved on all columns tested (Figure 1), with the Luna Omega 3 pm C18 providing the best resolution
between impurity A and Ramipril, with an average R = 8.60 for six replicate injections. The system suitability requirement for symmetry factor for
Ramipril in the test solution (Figure 2) was met by all columns with the Luna 3 um C18(2) providing the best peak shape (average of 1.028 for six
replicates). Lastly, the signal-to-noise ratio for the principal peak in the chromatogram was also achieved (Figure 3), and the study showed the
Gemini 3 um NX-C18 column had the highest S/N of 10.1. Therefore, the Luna 3 um C18(2), Luna Omega 3 um C18, and Gemini 3 um NX-C18
columns are suitable for the analysis of Ramipril and related substances following the Ph. Eur. monograph 1368.
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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, Gemini, and BE-HAPPY are trademarks of Phenomenex. NUCLEOSIL is a registered trademark of Macherey-Nagel. 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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