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dihydroxypregna-1,4-diene-3,20-dione) is a Figure 1. Alliance HPLC System with 2489 UV/Vis Detector.
mixture of the C-22S (epimer A) and the C-22R
(epimer B).

The USP monograph for budesonide requires the

C-22R (epimer B)

use of a4.6 x 15 cm, 5 um packing L1 column 0.008

-225 (epimer A)

to be run on an HPLC system with UV detection
at 254 nm and 23 mM phosphate buffer with 0.006
acetonitrile at pH 3.2. The USP monograph

has three system suitability requirements. The = 0.004 ]
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with respect to epimer B. Such a sensitive USP Figure 2. USP budesonide standard method run on XBridge 4.6 x 150 mm, 5 um Column on the
assay run in a typical quality control laboratory Alliance HPLC System. . -~
would require the use of a reliable and robust
HPLC system capable of accurate and precise
pumping, stable mixing, and accurate sample
injection and detection. The Alliance HPLC
System delivers this high level of performance, F
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THE SOLUTION

The Alliance HPLC System, as shown in Figure 1,

is suited for quality control laboratories that
require a robust and reliable HPLC system for
monitoring the quality of pharmaceutical products.
The original methodology in the USP monograph
was developed and submitted using an older L1 C18
column technology. The Waters® Reversed Phase
Column Selectivity Chart was used to find a similar
but more modern and robust L1 column that offers
the closest match in retentivity and selectivity.

The Waters XBridge™ C,g column was selected.

The concentration of the working standard and
formulation sample specified in the monograph was
0.5 mg/mL. This specified concentration was for the
API but was not appropriate for the final formulation,
as it contained the APl suspended in a mix of
excipients. Therefore, the sample preparation was
amended in this experiment to prepare the standard
and the sample concentration at 12.8 pg/mL

to ensure the formulation preparation was
sufficiently dissolved.

The separation of the budesonide standard was
run using the XBridge C,5 4.6 x 150 mm,
5 pm (L1) Column, as shown in Figure 2.
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As seen in Table 1, system suitability requirements for the budesonide separation
on the Alliance HPLC System were easily met. In addition, the area and retention
time repeatability values for both epimer B and A peaks are substantially better
than the USP requirement of 2.0% RSD for five replicate injections as specified in
USP Chromatography Chapter 621. The Alliance HPLC System is, thus, capable of
delivering very precise chromatographic results.

USP Requirements Result for budesonide sample
USP Resolution (21.5) 2.03
USP Plate count from epimer B peak (25500) 7962

Relative retention time

(epimer A = 1.1 X epimer B) R

0.28 (epimer B peak)

Area %RSD from epimer B peak -
0.39 (epimer A peak)

0.03 (epimer B peak)

Retention time %RSD from epimer B peak

0.02 (epimer A peak)

Table 1. System suitability results for six replicate injections of budesonide standard and sample
on the Alliance HPLC System.

SUMMARY

USP monograph for budesonide was followed to successfully separate the two
epimers on the Alliance HPLC System using a software tool to select a new Waters
column chemistry. System suitability requirements for the USP method were met.
The performance characteristics of the Alliance HPLC System resulting in delivery
of repeatable and reliable chromatographic results are suited for successfully
running USP compendial methods.
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