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Overview

Tacrolimus is an inhibitor of calcineurin, a phosphatase that regulates
production of interleukin-2. In this application note, we report the
separation of Tacrolimus and its related organic impurities per the USP
monograph using a Luna 3 um C18 column, a Luna 3 um C18(2) column,
and a Luna Omega 3 pum C18 column.

System suitability per USP Monograph for Tacrolimus Assay is a
resolution no less than (NLT) 3.0 between Ascomycin and Tacrolimus
and a percent relative standard deviation (%RSD) no more than (NMT)
1.0 % for 5 replicates for the sum of the responses of Tacrolimus,
Tacrolimus open ring, and Tacrolimus 19-epimer. System suitability per
USP Monograph for Tacrolimus Organic Impurities, Procedure 2, is
resolution NLT 3.0 between Ascomycin and Tacrolimus and a percent
relative standard deviation (%RSD) no more than (NMT) 10.0 % for 6

replicates for the sum of the responses of Tacrolimus and Tacrolimus 19-

epimer.

All system suitability requirements for Tacrolimus Assay and Organic
Impurities were met by all columns. However, the newer generation
Luna Omega C18 column, which delivers an L1 column with increased
inertness and reproducibility, provided the greatest resolution and
lowest % RSD making it the ideal column selection for this monograph.

All solutions were prepared as indicated in the USP Monograph for
Tacrolimus. USP Tacrolimus RS (Catalog No. 1642802), USP Tacrolimus
Related Compound A RS (Catalog No. 1642813), USP Tacrolimus System
Suitability Test Mix RS (Catalog No. 1642857), USP Tacrolimus 8-epimer
RS (Catalog No. 1642824), and USP Tacrolimus 8-propyl analog (Catalog
No. 1642835) were purchased from USP.

Figure 1. Tacrolimus Structure.

Page 1 of 5

Separation of Tacrolimus and its Organic Impurities per

LC-UV Conditions

Columns:

Dimensions:
Mobile Phase:

Gradient:

Flow Rate:
Injection Volume:
Temperature:
Detector:
System:

Luna™ 3 um C18 (00F-4114-E0)

Luna 3 um C18(2) (00F-4251-EQ)
Luna Omega 3 um C18 (00F-4784-EQ)
150x 4.6 mm

A: Solution A / Solution B (4:1, v/v)
B: Solution A / Solution B (1:4, v/v)

Time (min) %B
0 28
30 28
53 85
54 28
60 28

1.5 mL/min

20 L

60 °C

UV @ 220 nm

Waters® ACQUITY Arc® HPLC

Table 1. Preparation of Test and Reference Solutions

IS

Solution A
Solution B

Diluent

System Suitability Solution
(Assay and Organic Impurities)

Standard Solution
(Assay)

Standard Solution

(Organic Impurities, Procedure 2)

6 mM Phosphoric Acid
Acetonitrile / tert-Butyl Methyl Ether (81:19, v/v)

Acetonitrile / Water (7:3, v/v).

3 mg/mL of USP Tacrolimus System Suitability
Mixture RS in Diluent. Allow the solution to
stand for 3 h at ambient temperature before
use. Protect from light by using low-actinic
glassware.

3 mg/mL of USP Tacrolimus RS in Diluent. Allow
the solution to stand for 3 h at ambient
temperature before use. Protect from light by
using low-actinic glassware.

30 pg/mL of USP Tacrolimus RS in Diluent. Allow
the solution to stand for 3 h at ambient
temperature before use. Protect from light by
using low-actinic glassware.
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Figure 2. System Suitability Solution — Assay and Organic Impurities
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Figure 3. Standard Solution — Assay
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Figure 4. Standard Solution — Assay
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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
45 days to try our products. If you
are not happy, we’'ll make it right.
www.phenomenex.com/behappy

BE-HAPPY"

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. Waters and ACQUITY Arc are registered trademarks of Waters Technology Corporation.
Disclaimer

Comparative separation may not be representative of all applications.

Phenomenex is in no way affiliated with Waters Technology Corporation.

FOR RESEARCH USE ONLY. Not for use in clinical diagnostic procedures.
© 2024 Phenomenex, Inc. All rights reserved.
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