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Abstract: The drug budesonide exists as 22R and 225 enantiomers. However, the drug activity

of 22R-budesonide is 2-3 times stronger than that of 22S-budesonide. The development of enan-
tiomeric separation and quantitative analysis methods for budesonide can provide an important
basis for its drug development and quality control. At present, the enantiomers of budesonide
are separated on a reversed C,, solid phase column. However, chiral stationary phases are rarely
reported for the separation of the enantiomers of budesonide. In this study, a high performance
liquid chromatography ( HPLC) method with a chiral stationary phase was developed for the
rapid separation and determination of budesonide enantiomers. The effects of the type of chiral
stationary phase, mobile phase additives, and column temperature on the resolution of the
budesonide enantiomers were also investigated. The results showed that the chiral stationary
phase amylose-tris-[ (S)-1-phenylethyl carbamate | was more suitable for the separation of
budesonide enantiomers. The mobile phase additives used in the experiment had no significant

Yo7 B #:2021-07-04
« B EX & A.E-mail ; NBC_BoChen@ 163.com ( [ 1#) ; E-mail ; zouzhiyun65@ 163.com (4B &= ) .



5 3 1] KIS, 55 EEETER- —[ (S)-1- LG R P IRN | T [ E A 7

effect on the chromatographic parameters (peak height, peak width, and resolution) of the
budesonide enantiomers. However, with an increase in the column temperature, the peak width
of the budesonide enantiomers decreased, while the peak height and resolution increased. The
optimized HPLC conditions were as follows: column, Chiralpak AS-RH (150 mmx4. 6 mm, 5.0
pm) ; mobile phase, acetonitrile-water (45 :55, v/v); column temperature, 40 C; flow rate,
1.0 mL/min; detector, diode array detector (DAD) ; detection wavelength, 246 nm; injection
volume, 10 pL. The external standard method was used to quantify the budesonide enanti-
omers. Under the optimized conditions, the enantiomers were well separated, and the retention
times of 22R-budesonide and 22S-budesonide were 6.40 min and 7. 77 min, respectively. The
resolution of the enantiomers was 4. 64. The linear ranges of 22R-budesonide and 22S-budes-
onide were 0. 16—1 000 wg/mL and 0. 20—1 000 wg/mL, respectively. The peak area of the enan-
tiomers showed a good linear relationship with the corresponding concentration, and the corre-
lation coefficients (R*) were 0.999 9. The limits of detection (LODs) of 22R-budesonide and
22S-budesonide were 0. 05 wg/mL and 0.07 pg/mL, respectively, based on a signal-to-noise
ratio of 3. The limits of quantification ( LOQs) were calculated to be 0.16 wg/mL and 0. 20
wg/mL, respectively, based on a signal-to-noise ratio of 10. The recoveries at four spiked levels
were in the range of 102.63% to 104. 17%, with the relative standard deviations ( RSDs) of
0.08% to 0.57% (m=6). The budesonide solution was stored in dark at 4 C for 24 h, and no
obvious degradation was observed. Finally, the method was applied to determine four actual
samples of budesonide suspension for inhalation in a batch. The samples were dissolved in
methanol, filtered through a 0. 45 pm microporous membrane, and then analyzed. The amounts
of 22R-budesonide and 22S-budesonide in the samples were in the ranges of 283. 15-284. 63
wg/mL and 259. 86-261. 51 wg/mL, respectively. This method is simple and rapid, in addition
to having good repeatability and high accuracy. It can be used for the resolution of budesonide
enantiomers and for quality control in budesonide preparations.

Key words: chiral stationary phase; high performance liquid chromatography (HPLC) ; enanti-
omers; budesonide

7 b 2 e e % H o ) o 9 - 297 -

i #b %% 1% ( budesonide ) F&— Fi A &5 3807 #6
PURAE I BOBE K Bt 35, DR S 28 i i Rz, 2 1
WP T 25 245 19 7 XM TR 97 1 W RN St 9 1 45
KU YA M2 3 LA 22R 1 228 TRl A
MIERAETE (SR 1), R A 101, B
22R HIZHIIHTELL 228 58 2~ 3 451 Bk, W25 W
I B o F s il £ B R, T A M 2 A% MR 7
MEsEIr i AARERER X,

H AT, SCHRHR T A9 Ay L 4s 1 o A7 7 1 2 2
A 1R AR T FTRORE € 35 R R T i, L

FE B R R M Cp k. A 7 219 F1 Demurtas
S BILLRAR C A [ 2 A, - K R A,
SE T A M A R TR € 3 A AT ik, O X
BRAE SR IEAT T2, EL 2 2 X6 A 1 2% 6 e A iR £ 7
747 ; Alkhateeb 55 LU AH C  FE R E M, 2 -
20 mmol/L ZFRE: (% 0. 1% S EALEL) Hiiahtd,
HESE T RGBT A3 s, SEL T X A b 4 X A
T AR S T (0 43, JHL 0 3% ] 3 1 AT b 2% 0o ke
RS B 28 43 5 s L 450 M Li 2600 35 DA A
C MR E A, 435I A ZHE-5 mmol/L £ R % (7

SRS HOKMG MK, FREE, PR, Bl SR8 2. EREVEAD- —[ (S)-1-0K LA AT 3k ARG | T~V 5 502 AR R 53413 53¢ T8l e e e

RS IE. % ,2022,40(3) :296-301.

HUANG Yongpeng, TANG Hui, MENG Xiangyan, CHEN Bo, ZHONG Hui, ZOU Zhiyun. Separation of budesonide enantiomers
with amylose-tris-[ (S)-1-phenylethyl carbamate ] chiral stationary phase and determination of its contents in pharmaceutical
preparations. Chinese Journal of Chromatography,2022,40(3) :296-301.



. 208 - Ll

i 55 40 %

HO O

225-Budesonide
B 1 it ENRELFEEER

Fig. 1 Chemical structures of budesonide enantiomers
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Fig. 2 Chromatograms of the budesonide enantiomers
on the different chromatographic columns

IR RCR , ISR L E 3, SC8 PR RF 22R, S-1R
MR TEARE AR RO BE il | A B RIS i 1
SESR—3L, [ AN Chiralpak AS-RH (A4, 4+
R 25 T, G5B EW T8 OG- K sh MR R il
TR | TR AN Z BRI, A i 23 el i A 1) e e
PR BRI | g0 oy | 50 5 0 2 25 B 34 T ) 5
M), 2 T e SRR ST A b 2 X AR P O B s ] 4 7%
VAN (ERCaN i = I N 3 g | B = A W R =
TR I FH ) SE S0 A S 0 700 6) A b 23 AT e r)
Ay JCHA 1 o5 S AR 5 T SR L H UK 4R R B 20
min PN TGP A 2 6 A, LR R IR A R
—BWIE . R A B L E-7K (45155, v/v)
SEg I A
213 HEXAHEEFSEEH
A3 LA Chiralpak AS-RH 4 354: K [ 5E M, &
G-7K (45:55, v/v) R, ff$F 22R, S-1i ML 4%

t/ min

E 3 AERETHREENRENaLE
Fig. 3 Chromatograms of the budesonide enantiomers
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Fig. 4 Chromatograms of the budesonide enantiomers
at different column temperatures
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Table 2 Spiked recoveries and relative standard

deviations ( RSDs) of the budesonide
enantiomers (n=6)

Budesonide Background/ Added/

Found/ Recovery/ RSD/

enantiomer (pg/mL) (pg/mL) (pg/mL) % %
R 284.63 192.35 482.63 102.94  0.13
216.40 506.73 102.63  0.57
240.45 531.53 102.68  0.48
360.70 655.58 102.84  0.12
S 261.51 180.45 447.26 102.94  0.18
203.00 470.46 102.93  0.55
225.55 494.46 103.28  0.51
338.30 613.91 104.17  0.08
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Table 1 Linear ranges, linear equations, correlation coefficients (R*), LODs and LOQs of the budesonide enantiomers

Budesonide enantiomer Linear range/ ( pg/mL) Linear equation R? LOD/ ( ng/mL) LOQ/ (ng/mL)
R 0.16-1000 Y=18.51X+7.68 0.9999 0.05 0.16
S 0.20-1000 Y=18.72X+8.66 0.9999 0.07 0.20

Y. peak area; X: mass concentration, wg/mL.
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