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Optimization of content determination for related substances and consistency
evaluation of related substances in roxithromycin dispersible tablets
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Abstract: Objective Optimize the method of related substances to effectively separate 13 known impurities in Roxithromycin
Dispersible Tablets. Establish a principal component self-control method with correction factors to determine related substances, and
conduct a study on the consistency of related substances with the original research agent. Methods Waters XBridge® C,, column
(150 mm x 4.6 mm, 3.5 um) was used for analysis, with a gradient elution system using 0.52 mol-L™' ammonium dihydrogen
phosphate aqueous solution (adjust pH to 4.3 with 5 mol-L™" sodium hydroxide) as mobile phase A and acetonitrile-water (70:30) as
mobile phase B. The flow rate was 0.9 mL-min™', column temperature was 20 °C, detection wavelength was 205 nm and injection
volume was 20 pL. The linear regression equations of 13 impurities were drawn to calculate the correction factor of each impurity
relative to roxithromycin with linear slope. The method was used to calculate impurities contents and verify. Chromatographic
changes of roxithromycin dispersive tablets were detected after alkali, acid, oxidation, high temperature and light damage. The

reference preparation and self-developed preparation were placed at 40 °C and 75% relative humidity for six months, and Samples
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were taken in the 1st, 2nd, 3rd and 6th month to determine the content of related substances Results The resolution between
roxithromycin and neighboring impurities, and impurities was greater than 1.5 under the above chromatographic condition. The
correlation coefficient of roxith-romycin in the range of 0.968 9—100.090 pug-mL™" was 0.999 4, and the correlation coefficients of
other known impurities in the corresponding concentration range were all between 0.999 0 and 1.000 0, respectively. The linear
relationship was good. The average recovery rate of each known impurity was between 90.0%—108.0%, and the RSD of nine parts
recovery rate was less than or equal to 5.0%. The impurity content in the three batches of samples was determined by the principal
component reference method with correction factors, and the results were consistent with the impurity reference external standard
method. Impurities of self-preparation were consistent with related substances of reference preparation. The self-developed agent
was stable under light condition. The impurities B and D were significantly increased under the condition of oxidation, acid, alkali
and high temperature. Oxidation conditions drop solution to produce nitrogen oxides. No impurities B, K and nitrogen oxides were
detected in the original and self-developed agent under the condition of acceleration. In the process of acceleration for six months,
the impurity D in both of them had an increasing trend, while the other impurities had no obvious change. Conclusion This method

has good specificity, accuracy and repeatability, and the principal component reference substance method with correction factor can

be used to determine the related substances in roxithromycin dispersible tablets.

Key words: Roxithromycin Dispersible Tablets; relative substances; correction factor; HPLC; consistency evaluation

%' 7175 7 (roxithromycin) /& — Ff 3 & 1 (1 KA
WERRPIAE R, FE/EH T E 2R R A E K
JE AR AN S TR AR S, 32 B TR T BUR B AR 51 1
W 3E WA PRI 2 R A 2R By, o n] FH T8 1 SR
BENG BN 251 BaOB R o e BE B R
W T AR L FE IR ) R

IR — BEAE N B 1 24 i Jon & T R
RNYERBIFN E E AR 2 — . T A K
B A LR 24 B T AR O SR ARl kb 78 58 3B AR
ORI — A 32 B DA, 30 A A oMb 7 24 i R 4 k)
A IR B FTES oy kD REOE R B AT DR R
1E PR BRI T 38 W J8 M A b AR BIF B A I G 1Y)
FE BT EEX B A AR A B R E A, R E 2
$)2020 AF IR AE AR B H T 2% 5, A A Y B2
RIRELR . PUABR M 5P AE R N2
iV M BR U R, B BB T 2 AN AR S AR 1 B R AR
JiT o AL 5 R 0 H S A e BAR 22 0%, A W) ot PR BE 4
NFTEIZ

MR R S0 SR G RS 26 S A 25 2R, I
B AEE D 8 R E NG AT A, B 78 7T AR K
B A SR A R P AR R A R, T B R IAT R
AR AE R I R R 2 Fh AR A A O IR St AT,
DRl b 75 2 — 50 AT AV 1 1) 2 AT O R N T AE A T
BEAT E BT . AT T AE WO 2 B R Al B A A
R AR €43 CHPLCO 6 B2 B8 I 77 325, % B 24 8 &
SN2 ST B T AE 2R 3 AT B R, Sl R R A
BV E ST P A 25 %2, 1 ST 1 IR R A1 1)
F RS B B0 R B AT R A U A R
17 T, AT — B PR A AT

)

1 ##
1.1 EENUEHE

LC-20AT = #0 ¥ AH 2.1 1% (Lab-solution CS T.
{E 35 ) (H A& Shimadzu A @) ; BT125D H, 1 7 #1 &
“F (f# [¥] Sartorius 2 7] ) ; XP6 HL T 4 #1 K “F \FE28
pH 1T (- METTLER TOLEDO ‘A #]) o
1.2 AP REZERFT

BT R 0 IR (L5 130557-201604 , 5 5 4y
$096.0% ) 1 [ H [ £ 5 24 ik e BT 7 B A 2%
BRFEERNL . P45 H0r 867 LR
RO FOEME A R A A 5 20012.200125,
2001261 % 415 & 4y 8O JE AR G FIL 2 7119, 28k
FEACFORIZGARA ], #5 TPE4ATLA3AAF23A ],

R — A (Al [ 24 4 4k 5270 A PR
AT s A AN Cor b 2, TG Bl B 2 B R A
FD s OME (s, RE R A BRA A s = 4% (4
BT, Bgh s T AR A R A D .
2 FEE5ER
21 BIgEH

Waters XBridge” C,#+(150mm X 4.6 mm,3.5 um) ;
T ANAH A:0.52 mol L™ il — S E/KIER (A 5 mol L™
SAALEN N pHAE £ 4.3), B B: ZBiE-7K (70
300, B BE PR MG, VR LR 25 A IR 20 °C s & K
205 nm; AR & 0.9 mL-min™; FEFE & 20 pL GEERE
FAEI 8 °C).
22 ARHHIE
221 FTABWGERERD  0.067 mol- L iR — 4
B B (= IR AT pHAE 2 6.5)- LM (65:35) .
222 TEERNET HA TG E, B A R



$F45% FE6H 20225F6 8 %!fl-'i{.‘m‘ti Drug Evaluation Research ~ Vol. 45 No. 6 June 2022 - 1101 -

®1 HEEMRERLD

Table 1 Summary of imputity reference information
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Table 3 Result of method verification for related substances

ao L RERT oY Lopr Sl
(pg-mL™") (ug'mL™ D PR/ %  RSD/%

JeA y=6199.814 7 x—3.864 1 1.30 0.999 0 0.299 7 103.0 1.78
&) B y=8580.513 8 x—709.411 7 0.94 0.958 7 0.287 6 103.8 1.45
e y=5967.4322 x—945221 4 1.35 0.982 8 0.294 8 102.2 1.91
4% D y=8247.056 0 x+23.216 0 0.98 0.987 8 0.296 3 100.2 1.03
FJR E y=6886.718 7 x—950.493 8 1.17 1.008 6 0.302 6 101.0 1.39
AR F y=7315.143 7 x—228.463 0 1.10 1.018 6 0.305 6 101.7 1.37
BUBR y=8043.689 3 x—263.019 4 1.00 0.968 9 0.290 7 — —
ARG y=5475.245 1 x—1538.291 9 1.47 0.968 2 0.290 5 96.0 229
EREREY y=6419.248 6 x—1192.247 6 1.25 1.0140 0.304 2 99.1 1.49
HEMN y=17516.800 1 x—1 695.008 6 1.07 0.949 6 0.2849 98.5 2.11
FK y=7267.322 0 x—1001.235 0 1.11 1.006 2 0.301 9 100.7 2.07
2R H y=6535.776 6 x—486.670 1 1.23 0.963 3 0.289 0 99.3 0.83
FI ) y=6449.406 1 x—29.849 9 1.25 0.992 9 0.2979 102.8 1.01
FI 1 y=5105.442 7 x—1572.905 1 1.58 0.976 3 0.2929 100.6 0.92
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Table 4

Detection results of related substances in roxithromycin dispersible tablets

e KTy 2B 9B 8B R R R
Y % A% B/% C/% D% E/%  F/%

K ABMEE AR LR KR AR
G/% FTHEM% tywpe K% W% 1%

IR 1% BA4/%

200124 1 0.073 / 0.239 0.071 0.032 0.050 0.055 0.029 / / 0.118 0.099 0.171  1.445
2 0075 / 0239 0.071 0.032 0.050 0.055 0.030 / / 0.118 0.099 0.170  1.448
200125 1 0.080 / 0.252 0.064 0.024 0.055 0.048 0.022 / / 0.119 0.098 0.166  1.425
2 0079 / 0.253 0.065 0.025 0.055 0.048 0.023 / / 0.119 0.098 0.168  1.429
200126 1 0.078 / 0.251 0.070 0.022 0.053 0.063 0.018 / / 0.126 0.098 0.163 1457
2 008 / 0252 0.071 0.023 0.053 0.063 0.019 / / 0.127 0.098 0.162  1.458
L-INAZ TE R 7 o) 50 B 2- bR i o /- AR A
1- principal component self-comparison method with correction factor; 2- external standard method; / - not checked out
x5 BREFSEHAFFEXYRENER
Table S Results of related substances in self-developed agent and original agent
pem P RITORIL AR AR AUR AR ABFEM AR don dom o R R BOOREL &
A% B/% C/% D% E% F/% G/% L% e K% H% 1% V% widuon /%
HHF 0077 / 0247 0.068 0.026 0.053 0.055 0.023 / /0.121 0.098 0.167  0.023 1.406
JEEF 0.056  /  0.035 0.032 0.040 0.248 0.706 0.024 / /0.230 0.020 0.218  0.026 1.674
2112 fiERE S G GS TLAA KEH .
Wi 57 (AL 5 200124) , B TR 40 °C XS IRE 3 1R

75% A NIE 6N H L, T 1,236 A H HURE
M ARG =, ERIE6.

SEIR R IR S B R LE s SR
B K 2% 1 B K A B AL, 2k 6 S H i 7%
o, E R D A B KO B, H AR 2% i e B

3.1 BEEGM

AHE TR LG HT A, 25 J5RHI e 25 5 K 45 K i
WE, JER &G 4% % E ST AEY 21 0.03%, [F 2
IR IR TS 56, 77 AR A R 4R 6 R R IE A R R A
N e A ) M W B AL R O B R L X
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Table 6 Accelerated test results for related substances

U n REEORBURIE ORI AR AR BT AmEE AW RE dom Ao g BOARED B
AH A% B/% C/% D% E/% F/% G/% HTEM% e, K% H% 1% V% e, 22/
0 JEWF 0.054  /  0.050 0.032 0.031 0.227 0.639  0.028 / /0219 0.012 0.223 0.028 1.630
H#f 0073 / 0239 0.071 0.032 0.050 0.055 0.029 / /0.118 0.099 0.171 0.021 1.405
1 JEWF 0.058  /  0.051 0.041 0.033 0.229 0.643  0.028 / /0224 0.017 0.226 0.029 1.638
Hi 0078 / 0241 0.084 0.033 0.057 0.052 0.023 / /0.104 0.105 0.169 0.018 1.470
2 JRWE 0.052 /  0.061 0.063 0.034 0214 0.632  0.026 / /0.202 0.015 0.226 0.023  1.690
H#f 0075 / 0228 0.101 036 0.049 0.047 0.030 / /0.112 0.115 0.180 0.017 1.509
3 JEWF 0.060 / 0.083 0.091 0.033 0.210 0.633  0.028 / /0224 0.013 0.227 0.027 1.734
H#F 0.073 / 0277 0.113 0.044 0.066 0.082 0.034 / /0.124 0.119 0.197 0.020 1.501
6 JEWF 0070/ 0.050 0.129 0.033 0.224 0.699  0.031 / /0217 0.010 0.220 0.026 1.883
Ef 0062 / 0287 0.168 0.031 0.075 0.063 0.034 / /0.128 0.137 0.186 0.021 1.544
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