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H OE B AINTEBRCREEAR AP LSRG E, P ERR R ARG ERIATIEN . ik RN SR
A8 &3 ] E 2R Hh Bl BB 2E R AP R R MR (AR e R TR, &3 A2 A KromasilCus, 37 30 48 A 7K - W BE- ok 55 i -
Z T R(45:55:0.5:0.5, V/VIVIV) ik % 1.0 mL/min, %R % K % 220 nm, 4232 4 30 C, #4324 10 L, RIAR FHa0RAE E35-
AT ) Sk ik L A BE AR R K R 4m 2 T 09 45 M), &35 42 ) Waters Acquity UPLC BEH Cis, i 3048 A /K- ¥ B%.(45: 55, V1),
Ak 0.2 mL/min, #2732 30 C,# A4 ZAH 1 ul, BT RACHFEH TR(ESD , 2HBHXA f & FHa#EX, — L #1480
#m/z 100~800, £.40%8 %, & % 3 000 V, & TR BE A 100 °C, L7 Ak A RA, FE M AR RE A 600 L/h, 4E304A% % 50 L/h, %4
B AR DB RGBT A R R R B B 4 0.427~4.27 ng/mL(r=0.998 9) .0.403~4.03 pg/mL(r=0.998 9) .
0.82~8.20 ug/mL(r=0.999 9) ; & %5 %1 4 0.042 7.0.134 3.0.088 7 pg/mL, ¥ Ml F& %51 24 0.021 4.0.067 1,0.044 3 pg/mL; 4% 55
JE AR E A M SR MR 69 RSD ¥ N T 2% 5 AR K R 69 AR EDIk %k 98.31% ~102.81% (RSD=1.60% ,n=9) K T2 A
99.78% ~102.23% (RSD=0.70% ,n=9) . 63t FR M Crk R 25 b ¥ RAE B ARK e, KT A T H 0~0.04% , R K R 5 0
2 F 4 0.05%~0.25% , RFnJe ST % F A 0.05% ~0.31% ; TT 3L B H vk § ) ARR e s A 0~0.11% , KT A F 4 0~
0.03% , % K K2 M4 EH0.06%~051%, k2 R 2 EH0.10%~0.62% . N TR KInf i A 2-(F KA T3 ) K foked
(3w, st PRyt A B, TR Tl s el B 25 B K 71 P oF 2R, R RF 2 BT o A R
ko YA
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Determination of Related Substances in Dibasol Hydrochloride Raw Materials and Tablets and Structure
Prediction of Maximum Unknown Impurity
CHEN Yukun, LIANG Weiyang (Guangdong Institute for Drug Control/NMPA Key Laboratory for Quality
Control of Blood Products/Guangdong Drug Administration Key Laboratory of Quality Control and Research of
Blood Products, Guangzhou 510663, China)

ABSTRACT OBJECTIVE: To establish a method for the determination of related substances in dibasol hydrochloride raw
materials and tablets, and to predict the maximum unknown impurity’ s structure. METHODS: The related substances
(o-phenylenediamine, phenylacetic acid) in dibasol hydrochloride raw materials and tablets were determined by HPLC. The
determination was performed on Kromasil C;s column with mobile phase consisted of mobile phase-methanol-glacial acetic
acid-triethylamine (45:55:0.5:0.5, V/V/V/V) at the flow rate of 1.0 mL/min. The detection wavelength was set at 220 nm, and
column temperature was 30 °C. Sample size was 10 pL. UPLC-TOF-MS, 'H-NMR and "C-NMR were used for structure prediction.
The determination was performed on Waters Acquity UPLC BEH Cis column with mobile phase consisted of water-methanol (45:55,
VIV) at the flow rate of 0.2 mL/min. The column temperature was 30 °C , and sample size was 1 pL. The ion source was
electrospray ion source. The scanning mode was negative ion scanning mode. The first-order mass spectrum scanning range was m/z
100-800, the capillary voltage was 3 000 V, the source temperature was 100 °C, the desolvent gas was nitrogen, and the solvent
free gas flow rate was 600 L/h. The flow rate of the conical orifice was 50 L/h. RESULTS: The linear range of
o-phenylenediamine, phenylacetic acid and dibasol hydrochlo- ride were 0.427-4.27 pg/mL (»=0.998 9), 0.403-4.03 pg/mL (r=
0.998 9) and 0.82-8.20 ug/mL(»=0.999 9), respec-tively. The limits of quantitation were 0.042 7, 0.134 3, 0.088 7 pg/mL. The
limits of detection were 0.021 4, 0.067 1, 0.044 3 pg/mL.
RSDs of precision, stability, reproducibility and durability tests

AFEETH T ARE R RII H (No.2015A030402004) 5 T 7%
A BE 2Rl AR WESY 342 51 H (No.B2018130, No.B2018220) 5 444
B 24 W R R BB H (No.2019Z2DZ23,No.2018YDB02)
* B FEATZ506. BFFETr 1 « A Ak 25 b R By e e s ol 102.81% for o-phenylenediamine (RSD=1.60% , n=9) , and

were all less than 2% . The average recoveries were 98.31% -

i51020-818482090 E—mall:bettycyk@163com 99.78% -102.23% for phenylacetlc aCld(RSD:()?()% N n:9)
SRS FARZ0T B, WEFE 5T« A=A 25 R Wl AT No o-phenylenediamine was detected in 6 batches of dibazol
M5 B . i 020-81848209. E-mail: wl-1023@163.com hydrochloride raw materials; the contents of phenylacetic acid
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were 0-0.04% ; the contents of maximum unknown impurity were 0.05% -0.25% ; total contents of unknown impurity were
0.05%-0.31% . In 77 batches of Dibasol hydrochloride tablets, the contents of o-phenylenediamine were 0-0.11% , the contents of

phenylacetic acid were 0-0.03% ; the contents of maximum unknown impurity were 0.06% -0.51% ; total contents of unknown

impurity were 0.10% -0.62% . It was speculated that maximum unknown impurity was 2- (hydroxyphenylmethyl) benzimidazole
(hydrobenzde). CONCLUSIONS: Established method is rapid, accurate and specific, and can be used for the determination of
related substances in dibasol hydrochloride raw materials and tablets. The maximum unknown impurity may be benzimidazoles.

KEYWORDS Dibasol hydrochloride raw materials; Dibasol hydrochloride tablets; HPLC; Related substance; UPLC-TOF-MS;

Impurity; Structure identification
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2695 %I HPLC Y (fu 45 2478 UL MG % . Empow-
er 2 A3 TAEuE) \E2695 I HPLC { ({235 2998 7 — %
B REAIR A . Empower 2 {4335 T AERG ) Y401 H 52 5 Wa-
ters 3 ) ; Acquity H Class UPLC/ G2 QTof % UPLC-TOF-
MS 1% (3 [ Waters 23 7] ) s AVANCE 1ll HD 600 %38 5 ik
P fe B A A A g R 9% X (% L Bruker 24 H ) ;
CAP225D B J7 43 2 —HLF K- (FE [F Sartorius A F] ) 5
ED53 B4 (15 & Binder A H]) .

1.2 #AmEiH

E5 T2 Hby £ e o R () 24 R e SR B, it

5 :100420-201002, 45 J& : 98.9% ) ; ZRFE i % HR 4 (VT
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B 46 AL T4 FRZS Al it 5 £ 10511140401, 46 fiF .
99.3% ) 5 R Lg% Bt (L5 A PR SHEA ] HE S
12011140501, 4 : 99.5% ) ; £ R b L g JUE 24 6 4t (£
W ALHES  AT~A3; 4 B, it 5 : BO1~ B03) . $hig b
g 77 HE (4 BL S . BI~B7; L C, it 5. Cl1~
C7; 42D, #t5 : D1~ D8; L E, it 5 : E1; ik F it
S FLA G S Gl~ G6; /2 H, it 5 . H1~ H12;
TS T Al T, #E5 : T1~ T8l KL it 5 . KT~
K10;40 L, #5 . L1~L16) , Mks 34 5 A& SRt B
M 10 mg; e KA TN (4lk AL LS A0L) 5 52 24 R ki
MK 1 (32 [ Waters 23 ], 4ib5: W27011702) 5 FH |
UKBEIR . — ¥ R el K AR 4K .
2 AEEHR
2.1 BXRYIRNERHPLC &L &4

4 7% FT: . Kromasil Cis(250 mmx4.6 mm, 5 um) ; i 3l
A 2 K- F - DK BB R - = W (45:55:0.5: 0.5, VIVIVIV) 5
T3 : 1.0 mL/min; FEI& : 30 °C 3 F )% K - 220 nm; JEAE
.10 pL.
2.2 AREMFIE
2.2.1  RGUEMMERAX BAER  BEARR i KL
PR 6 T b E A o) AL 3 o, I S ARV A, i R —
e IR LR R TR b B T R MR E I 1.5 .15,
1 000 pg/mL Y FRGeiE FHPETR G0 B S VA
2.2.2 RAXISEAI R S PRI R e R
SR BRI B, I S AR, LSRR e R R
JE R BEF 4 0.15 mg/mL FATRA X HE S 45
223 IRAXEMIAER MEER2.227I R A X
HE Sl T 58 RIS T, 5 B Tt E e o B S i, BT
100 mL fEJ T, I sh AR i | i BLAR R e IR LR
ER TR b R TR A I 1.5.1.5.5 ng/mL BTR-E % e
R
2.2.4  JRUR RS MR RS B PR R IR Hb £ e SRk
2GS, N S AR 5T R B A 1 mg/mL Y 5
A VAT
225 A R R L 50 RS R
FE BT UTER A IGE &, N ShAH A R
WeFE M 1 mg/mL 4 7 70 A5 A TR
2.2.6  FHMEXTHRES W el I p4b Ty T20, il £ sk
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2.5.2  BRBEIRAE SRR A A CGER R b e Uk} 2
(5 AL iERE, A 1 mol/L S 8L BN W 1 mL, il &
L h/J&, A 1 mol/L R RV W HH AN, i sh AR FR B, 1l g
ER TR Hb EL W A RS N 1 mg/mL BB IRRE S VA TR
2.5.3  EALWEIRFE SR A EUER R i 2L SRR
(S AD R, A 30% 1 EAL A | mL, iE
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Fig2 HPLC chromatograms of system suitability tests
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Fig3 HPLC chromatograms of destructive tests
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i, IR SRR AR AL SR R e R R R R Hb
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8.20 ng/mL Lo RIR G TAEVE TR, #22 2.1 T | 4 3%
FAFVEREIE o DA B 40 o B B (C, pg/mL)
BEARBR TR (A) N ARFR A TERME N, 255 4R2R
TRE RN )RR 4=41 382C—1 176(4=0.998 9) . 7E
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TR B2t 6 2R R4 o
2.7 TEEREKNREZ

B2.2.37 30T R A BRSO i, FH IR s AR )
R, e 2.1 N o ik S R HERE I o, AR L 1021,
311 R RIBR . S55R, ABOK e R LT
b % Hb, [ W (74 5 5t B 43 514 0.042 7.,0.134 3,0.088 7
pg/mL , KR 435114 0.021 4.0.067 1.,0.044 3 pg/mL.
2.8 BEEIRE

BL2.2.37 T MRS X HE S ARG 1, 4% 2.1 7T 8
T AR SRR S 6 UK, TE SR T R, 25 AR OR
JHe (IR 2 TR | TR b L s 0 T AR 19 RSD 4351k 0.4 %
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F1 MEEEKRRIELER(n=9)
Tab 1 Results of recovery tests(n=9)
PR B EE, pg AR pg WIRHE, pg MERICE, % FEMERLCE, % RSD, %

A 0 1.281 1291 100.78 100.23 1.60
0 1.281 1313 102,50
0 1281 1317 10281
0 1.601 1.597 9975
0 1.601 1.574 9831
0 1.601 1.581 98.75
0 1.922 1.925 100.16
0 1922 1.929 100.36
0 1.922 1,896 98.65
KW 0 1210 1220 100.83 10120 070
0 1210 1237 10223
0 1210 1225 101.24
0 1513 1523 100.66
0 1513 1537 101,59
0 1513 1.542 101.92
0 1816 1812 99.78
0 1816 1841 10138
0 1816 1838 10121

JEOREZ K 0 A B VA, P4 2. 17 T (i 2 ik
FEIE , FATHRAE 9 UK, I SR TR A, SRR AR LR
FEAMRIETH S, S ROR AR BURIR 2% s i e b
i LA T bt EEL e 0 T Ry o B HAR0 5 4, 2R L3 2
(Frh, —FoRARAH)

®2 HRAEXMENESER(n=9,%)

Tab 2 Results of related substances in samples (n=

9,%)
Fei Bl M5 WECE KR BRI ARAEE
BRI ERER A Al - - 0.13 0.14
V) - - 0.10 0.10
A3 - 005 0.05
B B0 - 0.01 0.09 0.2
B02 - 0.03 025 031
B03 - 0.04 020 027
AR E MR B Bl - - 031 0.36
B - 0.02 0.18 025
B3 - 0.02 0.18 026
B4 - 0.01 0.19 027
BS - - 0.16 023
B6 - - 0.13 021
B7 - 0.02 022 030
C cl 0.02 - 0.14 022
2 0.01 - 0.11 0.16
3 0.02 - 0.1 0.14
c4 - - 0.14 0.16
s 0.01 - 0.14 021
6 0.01 - 020 021
7 0.02 - 0.1 0.13
D Dl 0.01 - 0.10 0.17
D2 0.01 - 007 0.10
D3 0.01 - 0.13 0.18
D4 0.01 - 0.16 0.18
D5 0.01 - 007 0.2
D6 0.01 - 0.08 0.16
D7 - - 0.15 0.19
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&FR2

Continued tab 2
el Al W5 WAZR ROR RARRAE ARRGEE
D8 - - 0.11 0.14
E El - 0.03 0.19 032
F Fl - - 0.12 0.17
G Gl 0.01 - 0.10 0.11
G2 0.01 - 0.11 0.12
G3 001 - 0.11 0.13
G4 - - 0.09 0.12
G5 - - 0.10 0.13
G6 - - 0.10 0.12
H HI - - 024 025
H2 - - 0.18 0.20
H3 - - 0.20 0.24
H4 - - 022 025
HS - - 0.20 023
H6 - - 021 023
H7 - - 0.20 023
H8 - - 0.20 023
HY - - 0.17 0.18
HI0 - - 0.20 023
HIl - - 0.18 0.19
HI2 - - 0.19 021
[ 1l - - 0.06 0.10
] 1 0.01 - 0.5 032
7 - - 034 050
3 - - 022 034
1 001 - 051 062
N - - 031 041
J6 0.02 - 0.15 0.23
7 - - 013 025
18 - - 0.10 024
K K1 0.01 - 0.16 021
K2 0.01 - 0.29 039
K3 0.01 - 029 039
K4 0.01 - 0.28 038
KS 0.01 0.03 027 0.38
K6 - - 0.17 0.26
K7 - - 0.15 022
K8 - - 0.16 023
K9 0.01 - 0.23 031
K10 0.01 - 031 042
L Ll 0.01 - 0.14 021
12 - - 0.18 026
L3 0.01 - 0.26 032
4 0.01 0.02 0.19 0.25
L5 0.01 - 024 029
L6 001 - 0.16 024
L7 0.01 - 0.23 0.28
L8 0.01 - 0.14 033
19 - - 0.17 025
L10 0.01 - 0.19 029
LIl 0.01 - 0.14 023
L12 0.02 - 0.13 0.23
LI3 - - 0.14 0.19
L14 - - 0.09 023
LIS 0.11 0.03 0.13 031
L6 0.01 0.01 0.14 0.20
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