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Table 1 Gradient elution procedure of chromatographic
condition for the determination of the related substances

in halomethasone ointment

B 1A (min) sl (%) Mobile phase (%)
Time (min) 0.03% VKEEIR )
0.03% glacial acetic acid Acetonitrile

0 65 35
18 65 35
40 45 55
60 45 55
60.1 65 35
70 65 35

Kl . 238 nm; #EiR: 35 °C; BEFEARL: 20 ul.
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SFHRVA : R IR ASE 1 ml, B
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Figure 1 Structural formula of halomethasone and various related substances in halomethasone ointment
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Table 2 Relative correction factor and acceptable limit of various related substances in halomethasone ointment

Z=J A Impurities FIXFEZIEA 7 Relative correction factor TR (%) Acceptance limits (%)
A 1.9 0.5
C 1.0 0.5
F 1.0 0.5
G 1.0 0.5
J 1.2 0.5
HAh AR AR Other individual impurity / 0.5
2% Total impurities / 2.0
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Figure 2 Chromatograms of specificity test of halomethasone ointment (A: Solvent 1; B: Blank excipient solution; C: System

suitability solution; D: Sensitivity solution; E: Self-made preparation solution; F: Self-made preparation + mixed impurities reference

solution; G: Reference preparation solution)
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Table 3 Results of specificity test of halomethasone ointment

ERER N AYE H il HflE + JRE AP IR JERIF
Samples System suitability Self-made preparation Self-made preparation + Reference preparation
mixed impurities reference
] Cmin) VAT AR A Cmin) UAETHT AR ] Cmin) VAT AR IFIE] Cmin) UEETHTAR
Time (min) Peak area Time (min) Peak area Time (min) Peak area Time (min) Peak area
B OKAR 25.323 14058202 25.603 11724537 25.616 11509733 25.618 11848596
Halomethasone
JBR A Impurity A 61.618 7156 - At 61.915 28413 - A
ND ND
#5i C Impurity C 45.356 13396 45.505 8462 45.504 51317 45.490 11215
#5i F Impurity F 39.529 17071 39.687 2410 39.694 56035 39.689 2095
X% G TImpurity G 27.902 20975 - A H 27.900 56959 28.257 13148
ND
4R T Impurity J 32.566 22729 32.650 4843 32.658 54320 - A
ND
Z4B K Impurity K 44.388 8965 ER oA 44.538 31313 - A
ND ND
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BIfE RRT 49 1.64 Wbkt KSR, i cs
HB AL Cy Fo T SORBIR SO & &Y RSD 4y
AN 4.48%- 3.19%- 2.20%- 1.59%- 6.90%. 2.42%,

BINT 10%. A] WATTEEEVE RIT.
2.5.2 WAKEEE  XUOKIAFLE A Y5 (AR
HEERRN: 12 AGS PSRRI G M
K, ¥J7E RRT £ 1.64 Abf i Kmsss; hmc
AZepT CVF. T IR LI & &Y RSD 4y
AN 2.61% 3.71%- 3.36%- 5.29%- 3.04%, I/
T 10.0%; #i A &= RSD N 17.23%, HZE/)
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Figure 3 Chromatograms of interference test of halomethasone ointment (A: Blank excipient solution; B: Self-made preparation
solution; C: Reference preparation solution; D: High temperature damaged; E: Light damaged; F: Ultraviolet light damaged; G:
Strong acid damaged; H: Strong alkali damaged; I: Strong oxidants damaged)
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Table 4 Linear equation of halomethasone and various related substances by HPLC

R

Samples

LRI

Linear equations

Correlation coefficient r

HHRRE T

WREYE R (pg/mD

Concentration range (pg/ml)

X KFs  Halomethasone

\

A Impurity A

&
=

\

C Impurity C

&
=

\

F Impurity F
G Impurity G

&
=

&
=

\

I Impurity J
K Impurity K

&
=

\

o oE R e ¥

&
=

A, =37717.9846 C + 663766.8000

A, =42080.0066C + 387.9333
A=21730.9461 C - 111.7695
A=40761.4025 C —241.3242
A =49371.9263 C + 240.0781
A =38773.2931 C - 1208.8906
A=36291.1994 C + 63.7852
A=27069.4972 C +2.4922

0.9992
1.0000
0.9999
0.9998
0.9999
0.9999
0.9999
0.9999

397.179 ~ 595.769

0.241 ~ 4.824
0.216 ~2.165
0.250 ~2.495
0.246 ~ 2.460
0.256 ~2.560
0.237 ~2.366
0.250 ~ 2.504

™5 RO LA R E B RS I PR

Table 5 Limit of quantitation and detection of halomethasone and various related substances by HPLC

[ TR EE SN AR A FC A& F AR G F i) AR K
Samples Halomethasone Impurity A Impurity C Impurity F Impurity G Impurity J Impurity K
ERPR (ng) Limit of quantitation (ng) 0.598 1.091 0.419 0.315 0.635 0.587 0.621
Hr& (%) 7 Content (%) 0.011 0.020 0.008 0.006 0.011 0.010 0.011
PR (ng) Limit of detection (ng) 0.163 0.1800 0.0692 0.0520 0.1047 0.0968 0.1025
Hr&iE (%) ° Content (%) 0.003 0.0032 0.0013 0.0009 0.0019 0.0017 0.0018
TE: CEA SRR TR ERONRE (0.28 mgmD KIS,
Note: "Content (%) refers to the percentage equivalent to the halomethasone concentration of test solution (0.28 mg/ml).
R 6 KOKIAILEA R R B e 4
Table 6 Accuracy of various related substances in halomethasone ointment by HPLC
e WRE (%) " I (%) Recovery (%) P (%) RSD
Impurities Concentration (%) 1 2 3 Average recovery (%) (%)
A 50 102.98 101.54 101.04 101.9 0.99
100 101.53 101.35 98.62 100.5 1.62
150 98.31 98.87 97.11 98.1 0.92
C 50 100.08 99.99 97.61 99.2 1.41
100 97.24 95.86 92.45 952 2.59
150 93.19 93.84 93.47 93.5 0.35
F 50 101.55 97.91 95.57 98.3 3.06
100 96.91 96.00 94.00 95.6 1.55
150 94.43 94.87 94.36 94.6 0.29
G 50 100.37 99.40 99.29 99.7 0.60
100 102.47 101.67 99.83 101.3 1.33
150 100.73 100.54 100.27 100.5 0.23
J 50 104.83 103.31 101.32 103.2 1.71
100 102.48 101.76 99.26 101.2 1.67
150 101.01 100.99 100.51 100.8 0.28
K 50 102.51 102.69 100.71 102.0 1.07
100 99.40 98.59 96.72 98.2 1.40
150 95.91 96.51 96.30 96.2 0.31

WA (%) FRARA T AR IR R AL

Note: ‘Concentration (%) refers to the percentage equivalent to the limit of impurities.
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Table 7 Result of the related substances in halomethasone ointment

FE il it HRYIF (%) Related substances (%)
Samples Batch number Z Impurity Hopth BAAN I R 2R 5 S JR R
A C F G J K Other individual impurity ~ Total impurities
] i 171201 0.031  0.074 R RiH 0032 K 0.061 0.250
Self-made preparation ND ND ND
171202 0.029  0.062 KA 0035 0.059 i 0.064 0.308
ND ND
171203 0.039  0.055 KA 0.037 0072  KiE 0.072 0.322
ND ND
JERIF 6171131 Kt 0080 R Rkt REH RieH 0.071 0.335
Reference preparation ND ND ND ND ND
6171119 FEH 0097 0.018 0.114  REH ki 0.083 0.420
ND ND ND

2.8.2 AT MRS R WO DL
VR T A SRBIARWILE E Bl 2
N, RGUE A SN S B EYRT 1S,
RGUE F PRI P R s A AR A 4%
i G MR K, frHpcaiam Ay Cy Fy T A
BORBASR R i et & RSD /N T 10%; 7E5RAE:
T AR BN AH L9 f5 5 2% 5T R A 0T DR B B ) A A AR
b, BRI, 7R 5T S AR AE AR A 2% 500 FR LT R G
&R I ORAT 2 R B AT . 45 IR B ATV
PR AT

2.9 H@mBXRYEEN

X EOKIAZLE 3 HEEE A 2 kAT
ITA RPN, 45 R WK 7.

B IR ZE BRI, KA FLE ) A AT
e EE A — 3, SR B AR S O
e~ oA I R AN % TR A A% T A B I E A PR
FEW, Ut B & HEREE A W B A5 A il i 245
HEIHIE -

3 it
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Determination of related substances in halomethasone ointment by HPLC
AN Ming, CHANG Zhen, LV Ning, LANG Chang-ye, SUN Jing-fen

[ Abstract]

Objective To establish a method for determination of the related substances in halomethasone ointment by HPLC.

Methods The condition of the chromatographic system was as follows: the column used was Agilent ZORBAX SB-C18 (4.6 mm x
250 mm, 5 pm); the mobile phase A was 0.03% glacial acetic acid and the mobile phase B was acetonitrile; gradient elution was
performed according to a certain procedure; the flow rate was 0.8 ml/min and the detection wavelength was 238 nm; the column

temperature was 35°C and the injection volume was 20 pl.

Results The validation demonstrated that the established method possessed good specificity, satisfactory interference, and there
was a good separation between halomethasone and adjacent impuritie and known impurities (R > 1.5). The linear relationship
between the concentration and corresponding peak area of all related substances were ideal (r = 0.9992), the precision, accuracy
and durability of correction factor and method were fine, and the recoveries of impurities in the preparation were 92% ~ 105% at the
limit concentration of 50%, 100% and 150%. The impurity spectra of 3 batches of self-made preparations and 2 batches of reference

preparations of halomethasone ointment were basically consistent, complying with the established quality standards.

Conclusion The established method is simple, prompt, and accurate, which can be used to determine the related substances in
halomethasone ointment.
[Key words] halomethasone; ointment; HPLC; related substances
Author Affiliation: Beijing Horicin Biotechnology Co., Ltd., Beijing 100023, China
Corresponding Author: AN Ming, Email: anminguv@126.com
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