b [H 245 W b U Drug Standards of China 2023, 24(2) - 69 -

KGR R LM BN ENE S SR

B OEFRE | INEM, X EM, R
LIV £ 5 25 s R 7, AL 030031)

.>\.}

HE BHW.ZSABRRTHAEWRE 4 EN 4 HPLC F %, Fi%: £ A Thermo Acclaim™120 C 4
(4.6 mm x250 mm,5 pm) &4 ;A E P RAFHA: L 0.01 mol - L~ BEBR 4N % - LIk BEAT MR e L A%
M ZAFHARA 0.01 mol « L™ BB 44 - (85:15) 53Rk 1.0 mL + min ' ; 4l 7k ¥ 275 nm; # 4%
10 pLo&E R 2 ek Feomb M55 5 11 #HERZAS B, 2 BERT LS, MEZ LK FRERTH 101,
KR & o PR R B A A= ADMET Predictor Rl £ 2R R AEME 0420 T ok F £ 11.0 ~
109.6 pg - mL™ RECEALKEEAZARIF(r=1.0000),F34 =k FE499.03% (n=9), T F A 4.4 ng;
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Determination of related substances and the
contents of migliening tablets

SONG Jun, LI Qingcui”, SUN Jinpeng, LIU Jianzhen, GUO Fengbing
(Shanxi Institute for Food and Drug Control, Taiyuan 030031, China)

Abstract Objective: To establish a method for the determination of related substances and contents in Migliening
Tablets by HPLC. Methods: Thermo Acclaim™ 120 C 4 column (4.6 mm x250 mm, 5 wm) was used for chroma-

tographic column. The mobile phase of related substances was gradient elution with 0. 01 mol + min ™" sodium ace-

tate solution-acetonitrile (85:15). The flow rate was 1.0 ml + min '

. The detection wavelength was 275 nm. The
injection volume was 10 pL. Results; Antipyrine and caffeine were completely separated from 11 impurities, the
separation degree was greater than 1. 5, and the calibration factor of impurity F was 1. 01, the structure and toxicity
of main unknown impurities were inferred by high resolution liquid chromatography-mass spectrometry and ADMET
Predictor software, and the linear relationship of caffeine was good in the range of 11.0 —=109.6 pg - mL™' (r =
1.000 0) , with an average recovery of 99.03% (n=9), in the range of 109.96 =1 099. 6 g - mL~" in antipy-
rine , the linear relationship was good (r =1.000 0) , the average recovery was 100. 56% (n =9), and the quanti-

tative limit was 11. 0 ng. The test results of 9 batches of products from 3 pharmaceutical factories were in accord-

ance with the regulations. Conclusion: The method can be used for the determination of related substances (impu-
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rities F<<0. 03% , total impurities <0.05% ) and the contents of antipyrine and caffeine (antipyrine: 98. 8% -

101. 4% , caffeine: 84.4% -107.5% ).

Key words: migliening tablets; related substances; antipyrine; caffeine; content determination; high performance

liquid chromatography
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Thermo U3000 /=50 AH 1% 1% ; 5 LC-20AT
F I BB 35 ; 47 ) XS105-DU H K
Q Exactive Focus J& Jii 56 F{Y .
1.2 iRz

KAk T R B ENR 3 FAak 44t 4t o Ht B
WX B B2 HEAR 270 mg (WIMMEA 27 mg  H)
B BR 3 mg; oin HE AR ORE (k5 CA201710051
CA201710052, CA201708023 ); mm ME B %f HE
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Xf B (WITEGA 281340) 5 ZJif - 3% 2k, HoAt i)
SrHrat, K B 5256 2 K A 4K

2 #AEEER
2.1 @i

{83%4E : Thermo Acclaim™ 120 C, 45 (4.6 mm x
250 mm,5 wm) ;A3 KW FUR SIAH: A A2 0.01 mol -
L™ SR 4997 T (MR 0. 82 g TE/K SRR H4, I /K 1 000
mlL VAR, = 2 mL 5 DU 15 mL, ji5],
FHVKEERR Y pH 22 6.0) B AHN M, SEA TR BEVE M,
BEEETEBURE UL 15 &t S A0 :0. 01 mol - L™
RENT IR (I 0. 82 g TC/KMHIREN , J/K 1 000 mLL fiiis
fi#t =M 2 mL 5 PUSURIR 15 mL, 85T, K
1 pH £ 6.0)-Z B (85:15); i #:1.0 mL -
min ™" SR 275 nm HERERE 10 L.

R1 HERBAES

Tab.1 Gradient elution procedure

it [i] sl AH EL A3 (ratio of mobile phase) /%

(time)/min A B
0 100 0

10 100 0

11 30 70

25 30 70

26 100 0

40 100 0

2.2

2.2.1 ARYFAGN RS R R A
AR R, ISR A TR IR R R 1 mL
L) LR 2.7 mg BT, B, ISR UE AT
PHK AN R R T mL, & 100 mL S+,
TBAR A B B = 20 B, 45 20, fF A S mL, B
50 mLAHL, I S AH A BB 208, 5520, 1N
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(60 CIK,24 h) FRBEIR (I3 mol - L™ $hERIA
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Fig.1  Chromatogram of impurity spectrum
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%E%‘iff ForpN SRR BB R B D 20. 592 mg
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54% ,Ser LDH Ser AST Ser ALT = 1A% fF 3% % Tt
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Fig.2  Chromatogram of stress condition test
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Y=0.2113X+0.6123 r=1.0000 Fig.4  Diagram of antipyrine trioxide
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Tab.2 Structure and name of each impurity
IS 5] [foE 2 SRR 5 J CAS 5
( number) (ascription) (chemical name) (structural formula) (molecular formula and CAS)
@ W 2 B 65 IR 3-— LI N0,
(caffeine impurity B) (6-Amino-5-formylamino H%//: >:0 7597-60-6
-1,3-dimethyluracil ) o= N
d  on
@ IERRI AL E 3-FHBG-5- O RL A3 H-DR AR R FH e e N C;H,N,0
(caffeine impurity E) (3-methyl-5-methylamino-3H-imidazole-4- § J o 107605-95-8
carboxylic methylamide ) H
® Wi R 2% 5T D ] AT P! C,HgN, 0,
(caffeine impurity D) (theobromine ) < /]\g 83-67-0
N N 0
CH,
@ LR AR AR 4- I AHFE LR LR N o CyHyN; 0,
(antipyrine known impurities ) (4-nitroso-antipyrine ) ||Tc,2/;f 885-11-0
& U
® WHER 25T F 1,7-Z F SIS CH, £ ) C;HgN, O,
(caffeine impurity F) (1,7-dimethylxanthine ) N N 611-59-6
AL
N So
H
® R % A w we C,HN, O,
(caffeine impurity A) (theophylline ) 0)\1?, ‘ {\? 58-55-9
CH,
TR HUMARFIZRBI(LC-MS Biih) 1 HREEA-RIE2 3-— (R HIEE) -5- Lkt ™M o CyHpN,0,
[ Unknown impurities in antipyrine [ 1-phenyl-4-hydroxy-2,3-bis ( hydroxymethyl) ?\’\g—/
(LC-MS confirm) ] -5-pyrazolone ] O/ N\\OH
© LR AR AT A- IR AR C}S{" cH CyH;N;0
(antipyrine known impurities ) (4-Aminoantipyrine ) < }N’g 83-07-8
NH,
0
@ LR AR AR Wikhis CipHipN,0
(antipyrine known impurities ) (edaravone) /N s 89-25-8
—L
2.9 HEMRE 2.10 ERGERE

G SHARS 6 AR I LU APROKT B ity ool R 1R
b J7 Y 80% 100% 120% 4% 3 £33, 43 B 50 mL
SR PR T7 R K (R i A R

ZIBE 4550, JE A RS RSB 5 mL, B 50 mL
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R K B R 20 BE 4520, VR sl 005
B2, 17 0T A9 3% 25 PRI 5E , THAR Rl

=3 EAFRERTME

Tab.3 Determination of correction factor of impurity F

PP 2y ISR A 9. 03% ,RSD 2y 0. 32% 3 45 HUAR
-2 [l R Ay 100. 56% ,RSD Hy 0. 42%

(& HEY LRI R MR AR RGE AT BIfE
(instrument ) ( compound ) (linear regression equation ) (mg - mL™")  (relative correction factor) (mean value)
Ultimate 3000 Z&Jii F (impurity F) y =0.457 3x -0.003 2 0.201 0 ~4.020 0 1.016 1.01
WMERA ( caffeine ) y =0.464 6x +0.001 9 0.201 6 ~4.032 0
5 LC-20AT ( Shimadzu LC-20AT) ZJii F (impurity F) ¥ =20 971x -55.205 0.201 0 ~4.020 0 1. 006
WERA ( caffeine ) y =21 094 +540. 39 0.201 6 ~4.032 0

2.11 R MR

FERR“2. 27 T By 07 v A% 7 s AN k)
JECI A A VA, 44 BE“ 2. 17 T (A e A5
70T 0.2.4.6.8 12 h iAo, L LUAR & 2 1)
RSD % 0. 10% , MiHERE & 59 RSD 4 0. 16% , 4 %
Py e Th 24 F 5 2R A it RSD 3528 5. 2%

R4 BARETFMRER
Tab.4 Detection limit (LOD) and quantitative limit ( LOQ )

results
Tt 7= e N 35|
(project) (antipyrine) ( caffeine)
A5 M)F (velated substances) LOD/ng 14 0.8
LOQ/ng 4.0 2.7
B E7E (determination of content)  LOQ/ng 11.0 4.4

2.12 L

RS2, 27 T 9 3 ol 2 o 0 A SR ) ot
D52 FRBE SR, 43005k FH 2 65 i RROROR £ 154X
( Ultimate 3000 F1 Agilent1200) , | %€ &£ 5 8% & & A1
A RWITT, G A5 W 4y B A, 2R B O 1
S5/To8
2.13 AHFEWfi

A i #2220 17 TR 19 07 15 11 & AR i A
XoF BRIV, #4217 300 R B 7 00 , I i v i 2
TP A AR G, % T F e T AR A R X R
YRR 204 TR (0. 109% ), £5 2% Jot 06 [T AR A RS
PR T R v e P S 04 AR (0. 1% ) o B W)
JoT SR e i P DL S
2.14 FENE

AR &, 45 2. 2. 37 35T By 07 32 45 A 5
Xof BESR VA TR, 422, 17 TR 7 VR 5 | 5 225 e Ak
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1 90. 0%~ 110. 0% ., FE 5 ELE R 5, 45 R 1
FFEHE . Sl MLl [ DL 6
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Fig.5 Typical chromatograms of related substances
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3.2 KR
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BN, I 2% ICH Q3B I e Bl R,  B{EN0.15% ; /2% EP 9.0 5 USP 41 mimEA 5
HOER G2 R IR BE R R 120 pg - 4714 B SRR EE A I AR 0. 1% 255 %
AHME3 R (LI 81 mg) , 225 F R 8, @GS40 F BUEMRE N 0.10%

RS LERAXYAMNELER

Tab.5 Content and related substances

& & (content) /% A KW (related substance) /%
PR R it N A
( manufacturer) (lot No. ) EFHAR nHEA ARILF BRI
(‘antipyrine ) ( caffeine) (impurity F) (total impurity)
1 171105 99.8 98. 4 0.02 0.04
170901 99.0 100. 0 0.02 0.02
170801 100. 2 100. 9 0.02 0. 05
2 170204 99.3 101.3 0.02 0. 05
170507 98.8 101.9 0.02 0.02
170607 99.0 102.3 0.02 0.03
3 171001 100. 8 107.5 0.03 0.03
161204 99.6 105.7 0.02 0.04
171001 101. 4 106.9 0.02 0.04
w07 o 4 I
00 =y e =2 3
e BT 22 5 H bR DR 5 3R
o PR 35 O R 5 LS B 7 B2 3 250K
< e =) £ T N
E 400 R AERAEE B, R Yy g 3R 2%, B (8 iy
< o N . y §
300 S AR B RO, ™l AR B 5 HZ O vk
2001 - 22 Il e, R A [ iR oy 94. 5% ~ 97. 9%
100 N — N N P
ﬁ | I A5 . 2 SCRE S T O K R R
20 ‘ : T : ——— ‘ o .
o1 d &k s PSR SR AL & G HPLC ik
H o 4 e eI AN v i T:':T‘ J
6 btk bt L TOr KSR, AT
Fig. 6  Typical chromatogram for content determination 58, BRAE TR
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Fig.7  Chromatograms of DAD scanning absorption
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