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EUREEEZRN ZBEEDRH PEXYE
FOAL e 2 i 2, SRR 380K
(1 MEE AR T RKAFRFTOHRAG,HH KD 4103315 2. BRGHAHAIREAFT T F0,
ME K 4103315 3. MEAHRFEFALG T RRMEN PO, HE KIP 410013)
WE:BH AN CBAAH R PAHRESH IR LTI R A -1 FRRAL-NI14 M EGREF 0 HRORAE %,
Fik &k A Xbridge C (250 mm X 4.6 mm,5 wm) , & Z A8 A 0. 1% K BEBR KR — 7B (B EZRBL) iRk 0. 8 mL/ min, 4
WA 30 C Mk KA 254 nm, HEHFETAH SuLER AR A-T5LAL-NoAsRER T4 1.15,1.27,1.26,1.48,2.79,
1.24,0.97,1.33,1.27,1.84,2. 13, 1. 02. 3 ZELRA B 5 14 ANA XM R EHEG 5 5L RIF 14 MHRD R R ERZAES A
WML E NS EmREE L R BIF(R>0.9990) ;&M A 0.02~0. 11 wg/ mL, £ Z A 0.07~0. 34 pg/ mL; P R# % E AL
M E R E RSD 350N T 4. 0%;-F 35 m AR e & A 98, 74% ~ 100. 29% ,RSD #1 0.26% ~ 1.30%(n=9) ;12 3t R E )~ R e o F
14 ANH R 4T A 0.008 0% ~0. 070 4%, # 4 3 BORBY J T A - DRI FL A HU A BT LU AR N, 3 At 23 SR Sl A i
ERR G L&A MBI Z kR MR 5 Bk RAEAEREN G, TA T CBELB R T A XD,
K ZHA0RA E ik ik T CRARI A A KD B F TR K
HE 5 %S :RIIT;RI71".1 SRR SRS A M EHS 11006 — 4931(2022)21 - 0055 - 05
Determination of Related Substances in Paracetamol Tablets by HPLC
XIAO Jiang"? ,WANG Hui®,SHUAI Haitao'?,ZHANG Zeheng’ ,HUANG Zhiyuan'’

(1. Hunan Pharmaceutical Excipients Engineering and Technology Research Center Co. ,Lid. ,Changsha,Hunan,China 410331; 2. National Engineering
and Technology Research Center of Pharmaceutical Excipients ,Changsha,Hunan,China 410331; 3. Hunan Drug Evaluation and Certification and
Adverse Reaction Monitoring Center ,Changsha ,Hunan ,China  410013)

Abstract: Objective To establish a high — performance liquid chromatography (HPLC) method for the content determination of 14
related substances in Paracetamol Tablets, including p — aminophenol,p - chloroacetanilide, impurities A =1 and impurities L - N.
Methods The chromatographic column was Xbridge C,; column (250 mm X 4.6 mm,5 pm),the mobile phase was 0.1% acetic
acid aqueous solution — methanol (gradient elution) , the flow rate was 0.8 mL/ min, the column temperature was 30 °C, the
detection wavelength was 254 nm,and the injection volume was 5 wL.Results The relative correction factors (RCFs) of impurities
A -1 and impurities L = N were 1.15,1.27,1.26,1.48,2.79,1.24,0.97,1.33,1.27,1.84,2.13 and 1.02, respectively. The
chromatographic peaks of paracetamol and 14 related substances were well separated. The 14 related substances had a good linear
relationship with the peak area within their respective mass concentration range (R?> > 0.999 0). The limit of detection (LOD) of
the above 14 related substances was in the range of 0.02 - 0.11 g/ mL,and their limit of quantitation (LOQ) was in the range
of 0.07 —0.34 pg/ mL. The RSDs of intermediate precision, stability and repeatability tests were all lower than 4. 0%. The average
recovery of the above 14 related substances was in the range of 98.74% - 100.29%,and the RSD was in the range of 0.26% -
1.30% (n =9). The content of 14 related substances in 12 batches samples from different manufacturers was in the range of
0.008 0% - 0.070 4% ,and p — aminophenol, impurities A — D, impurity F,impurity H,impurity L and impurity N were all detected
in the above samples, while p — chloroacetanilide, impurity E, impurity G, impurity I and impurity M were all not detected in the
above samples. Conclusion The method is simple, specific, sensitive and accurate, which can be used for the content determination

of related substances in Paracetamol Tablets.

Key words: HPLC ; Paracetamol Tablets;related substances;self contrast method
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RN S o MR A8 X0 £ Ik 22 19y 09 5 BT 24, et 24
TR TERI 2R A 2R 0 A - THIZR IR L - N, ¥y 57 BE A 55
PEZR BT T AESS #4024 BT L — N AR 245 1) 10. 0 iR
BTG 2 5100, R BT L py AR A A R ) 2R
C 50 Tt = kM 5 T 8, 4% S5 MU S5 N 53531 A of
FEL XS 2T Z I TERR M B IR A TR RS
Wy o Rk B RO AR SR 1 R RS o, HA T A
FRORE R FE PR 120 R, 5T £ ek i Do) 2 Kl
FIA W BT W58 22 0 s HE By W AR e e 2% o
A ZJT B 2RI D 2R F % IR TSR 2 AT R R
GRS, HAT P 50 Y BT R EAT A T
ATIFFE A A5 [ 25 05 2 (R By BN T R AL IE
PRI 19 32 o3 9 B0 R ok BN 20T R Tk
AW 752 iR EAT T 2% B e E 5T, IF AR A
2020 4F i EE 24 8 (a3 ) 1S B AR 24 i i
AR 2 (ICH) $8 F 5 W Validation of Analytical Proce-
dures : Text and Methodology Q2(R1)¥E4T T 410 1 J7 1
A HAGEIT .
1 XFE5RY
1.1 %z

Agilent1260 7 m 20 AR €35 (2 Agilent A )
e AT 22 MG I 5 5 XS — 205 B L -7 Gl ARy — 46
FIZ 8 w] KEEE N 1153 2 —) s KQ5200B A 5 I i 1k
(R EABRAR] DR 200 W B35 40 kHz) 5
Milli — Q BURE ALK il 7K ATL (725 [ 3R v 28 PR 7D )
L2 iK%

X SR EEL R (1244, AR 4 B 1 0.5 g) A
FRLAE T A 1A R O IR A B I3 2 (R
Jit A = THIZ=JF L — N ff TLC Pharmaceutical Standards 2y
R BRI s X SRR, XK R , X 2T S AL b
(YRR i R i RN A T (WP S E 1 1PN
AR ) s H B (i PR R SO 28 | s AR AtK

*1 WZHMEEMREREEREST XK

Tab.1 Information and manufacturers of Paracetamol Tablets samples

®2 BAXRUEMBRBEER

Tab.2 Information of references of related substances

) wE BE(%) | AXMA *E HE (%)

ERA O 1-]SH-88-1 98.0 | #Al 1-NJL-8-1  100.0
ARKB 1-1D0-20-2 9.0 | ZAL 2929 - 005A5 08,7
5-SCC-154-1  97.0 | &AM I-TBN-41-1  99.4
2-JLV-64-1 9.0 | £AN [-MOO-13-1  98.0
12-ABY-53-1  98.0 | #&KAB 100802 - 202005 100.0
1-MWC-191-1  99.98 | sFAACTBKE  100850-201803  100.0
1-7ZM-14-4 98.0 | STTEEAAR  100018-201610 999
2-JLW-73-1 9.0

S e
= o o

=
«

G S S
=
=

=
==}

(R ILAZ3) 1% - 0. 8 mL / min; K% 4 . 254 nm; £
i 30 °C; BERE AL 5 WL AEIL @5 26 1F T 19 R GTIE HITE
IR £ 4,

x3 WEEEERHEER (%)

Tab.3 Program of gradient elution of mobile phase (%)

BE(min)  ASMA AHAB | BA(min)  ASHMA AHAB
0 85 15 60 20 80
10 85 15 65 85 15
25 80 20 75 85 15
50 20 80

x4 REEAMRKEER
Tab.4 Results of the system suitability test

RA HAREHE  Fras RERORSD%) 2EE BRI

%% TR wE | B EFTR 5

[ #BE242509 9040990 | M kAwmABARLN 200301062
[ ApBeZAmhamad 201200 | 1 wIAEAEHLARAT 210601

I RFBRBELARTEND 201110 K BREEHFHLARTELD 139210402
[ 2:7'2 1 VX 200 | X HAREHARGARAT 20210301
Vo OBBEMBELLARAY 01620302 | X ARABEARAARAL 20200801
Vo PERELAHBARMT  TRAA T exhuAnaend 20191210

2 HFEEHER
2.1 BEZHSRFERMERRN

1% 4« Xbridge C i #: (250 mm X 4. 6 mm, 5 pum) ;
TLBIAH : 0. 19% DK TR KRR (A) — HIEE(B) , Bh B BE

56

LR ALR 1.00 1865. 22 1.3 3.8 15340
LE S 0.41 47.64 371 12152
AR LB 5.53 1460. 04 0.67 3.05 546740
ERA 212 106.75 0.24 374 21691
*RB 1.91 138. 44 0.18 20,51 19185
*RC 2.58 194. 05 0.34 829 27312
*RD 3.47 465.43 112 12,14 28637
RRE 3.71 476.22 0.25 2.48 38874
RRF 4.5 352.18 1.03 529 135528
2R6 4.08 304. 11 0.34 6.88 11685
EAH 4.3 202.93 0.22 437 25178
ER1 5.40 369. 34 0.14 2.5 426708
*RL 4m 309. 14 0.11 5.3 533326
ZRAM 4.89 132.62 1.52 6.13 460234
RRN 5.31 502,05 0.48 16.67 708982

2.2 A&

U % 150 mL, Jilzk 850 mL, IR0, VE IR R .

IUXT 2Tk 20 5 0 R, F S UK, BBCA A 35 o (A Y
TXF S ME 2 W 100 mg) , AH B FRE , B 10 mL 4 5
b, P B AR BT 8 45 IRFE AT v M, B i, Rk
W, AT VA

HUHER VAT 1. 0 mL, & 100 mL 250, A R
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FIF BRI E 25 B 0 mL, B 20 mL 2550 4, B
BAIFROEE 2, 05, RIS B B0 IR

HUA ) RO S 1y o SR B 45 A - T
Z 0T L — NV R 45305 6 RS B, I B 7 i B
RN 0.5 mg / mL TR G X R G I £ W BT & %)
FESRI 4598 1. 0 mLL, B 100 mL 25 B H , 0 B 50 4 %
IFREZE,P5), RVAS TR A0 A A R

B S LW X} BR i 5 mg KRR E , B 100 mL 45 i
SR, AR R BEIF A 45 s U1, 0 mL, B 100 mL %5 1
R PP, PR R R R O A, FE ), B X A i 1y
X HE S T

KT A 2 Tk e %ot BGOSR VW S mg AR BB, B
250 mL 2 B, FHAR BEFIARG BT a2 25 B 1. O mLL,
200 mL 25 B, PR AR BEFR RE T 25, #5501/
PN AR LT e X} B T A
2.3 MEFRZE

B B 2. 2 00T bt T TS A% xR VA TRGE
A0 N A SRR A, % ARk DL AR
Xof G FE 5 0 R B R =, LU IE B A
B R R L A% T 7
2.4 HEFEERE

LIRS 2. 2 70T At Sl VA R B X R
VA IE i, B W — A TRA) 3 2. 1 I i 4k
PEBERENNSE 0 s @i (B 1) 1T UL, % 2 e E L i (o
T 55 A AT DG I €0 W A B S B R A S HLr S
BRI,

2R 56 2R 2 5 AR I IR - BUOK) 2 T

mAU 7 89
2 11
17.5

3
4 10
12

0 5 10 15 20 25 30 35 40 45
LA EAR 2. A TEBALB 3. RAB 4. £FA 5. EFC
6. ZRD 7. &KE 8. £KG 9. &HEH 10. &KF 11. &KL

12. &AM 13. 2N 14, &K1 15 4K Tk

E1 ZTEMHRKESREHEEER

1. P = aminophenol

131445

MuNoebdL
cuowowm
—_

t / min

2. Paracetamol 3. Impurity B 4. Impurity A

5. Impurity C 6. Impurity D 7. Impurity E 8. Impurity G

9. Impurity H 10. Impurity ¥ 11. Impurity L. 12. Impurity M

13. Impurity N 14. Impurity I 15. P = chloroacetanilide

Fig.1 HPLC chromatograms of the specificity test

FIA S o0 R 538 o RS PR A2 , B R 9 o d vk
JE RO A v R VA TR, 5 2. 1 TR (83 A R R R R, LA
WETRTRR (Y) A AR 45 A3 0T v B (X, g / mL) A A
AR BRIEAT L PE IS, IR 32 o e v T RR A AR L 4%
SRR AE T R R T A A I P A5 R L 5

S RS A BR A L B2, 2 TR R, TR AR
A e A, SRR 3 UK, 0 R FE L MR AR
F G038 PR 56 o 45 2% 5 10 06 v iR R B, A5 M L
(S/TN)ZFH 010 = 1H13 + 1,15204% 4= 5t 1 5 H BR FIAS:
DBR 25 W4 5

DA 2 B A« 2R R —SE 00 =, R R S50 01
ANTR) B BT 2 RS 45 R 0 RSD ¥/ TF 4. 0%,
FERA 7V T AR % B R AT .

RS AERFEREREENRERTF

Tab.5 Results of the methodological investigation and RCFs

: . LA E EER R Aot DR (% ,n=9)
A )2 75 A2 R — =
(pg/mL) (pg/mL) (pg/mL) J&KE FRE &HKE X RSD
FUBAAR  Y=33.3241X-3.3707  1.0000 7.54~75.40
ER S Y=11.676 8X+22.3279 0.9991 1.02~20.34 0. 34 0.11  100.24 98.98 99.13 99.45 0.69
AR TEE  Y=28.5514X-0.7122  0.9999 2.38~23.80 0.12 0. 04 99.32 99.55 98.24  99.04 0.71
ERA Y=28.9220X-0.2293  0.9999 0.50~5.05 1.15  0.18 0.06  100.04 98.36 98.67 99.02 0.90
R B Y=26.3241X+0.0390 1.0000 0.71~7.06 1.27  0.14 0.05 99.20  99.25 98.31 98.92 0.54
FRC Y=26.4972X-0.2878  0.9999 0.99~9.90 1.26  0.07 0.02 98.66  99.74 101.24  99.88 1.30
EY:3)) Y=22.4809X-4.2293  1.0000 2.12~21.20 1.48  0.07 0.02  100.25 99.58 98.64 99.49 0.8l
XRE Y=11.9526X-1.7488  1.0000 3.26~32.60 2.79  0.22 0.07 99.54 99.87 98.05 99.15 0.98
XRF Y=2.4122X-0.4756  1.0000 4.52~45.20 1.24  0.30 0.10 98.34 100.24 98.67 99.08 1.02
ERG Y=34.2972X-0.2878  0.9999 1.18~11.80 0.97  0.12 0. 04 98.62  98.95 99.33 98.97 0.36
&RH Y=24.9917X+0.2707  0.9999 1.18~11.80 1.33  0.15 0.05 99.69 98.85 99.91  99.48 0.56
K1 Y=26.2987X+1.8659  0.9998 8.38~83.80 1.27  0.10 0.03 98.24 98.96 99.77 98.99 0.77
ERL Y=18.0622X-0.0049  0.9999 0.98~9.80 1.8  0.12 0. 04 98.57 99.04 98.62 98.74 0.26
KM Y=15.7132X+6.5098  0.9998 0.81~8.10 13 0.20 0.07 99.22  98.65 100.02 99.30 0.69
&AN Y=32.7659X+10.6610 0.9990 1.46~14.60 1.02  0.06 0.02  100.02 100.58 100.27 100.29 0.28
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FeE M« B 2. 2 00 B S v S TR A 6 BR
WL T EIR T E0,4,8,12,24 hi 5 2. 1T F
O SRR A, T S e i AR 2 SR IR L S TR
B 6T TRV D A A O W I 0 1T AR Y RSD YN
3.0%(n =5) , RUIHLL AR 50 IR E IR T
JiE 24 h R EE R AT .

RS BN 2T 2 B By R, B R, B4
HE = (R 24 T X L BE & 2L B 100 mg) , K % Ak 2, B
10 mL 25 508 P, n A 2.2 30T 1R A o BRI 4 TR
1. 0 mL, G B S B OF e 25, iR 2, DB, IS B
SEAT 64, 42 2. 1T T (3 S5 A 40 S E AR , 44 2. 3 0
T BAT R AR RSD Y /N T 2. 0% (n = 6) , Ry
REE MR

I [l SRS < BN 2 e 2 5L v, BIF B b, B
IR fE OHH 2 F X S S5 B 100 mg) A& AR, 3
943, # 10 mLAE TR, 435 fiA 80%, 100% , 120% B
FEMIZ A — 1420 L — N W JE By X 0K 2 el X}
WG, 25 300, AR BERIRR BT 45, $85) , Bad , B g
W, 4 2. 1 IR g SR eI i, T SR TR, I A
JEE DR 25 R WL S,

M0 - B 2. 2 301 T A4 A 5 9, 7212 (1 mol / L
ERRRIEWE 2 mL AR 2 h) Bl (1 mol / LA EAL BN 2 mL
WSR2 h) (i (90 COKIAEIEIR 2 h) Ak (30% 1o %6 ik
LA 2 mLAEIR 2 h) KOG IR (4 500 Ix B3R 2 h) 444 F
VAT 3 1 B i a6 o 235 S o 2 B R I e R e L AL
FAIREEAET B A o v B0 7= A 0 i 2% 55 i T 4k
PR A 7 A TR 2% T, 45 2% BT U XY LR B, R
Ik B Rt R AT Ak K LA 2,

mAU
10 7

T T T : v ¢/ min
0 10 20 30 40 50
1. 5T TEERAR 2. AB 3. A&& K 4 FRG 5. RFRH
a. B b, RN c. BN d. BRI e AALBIR
f. B A IR
B2 WA SHEEEIEE

1. Paracetamol 2. Impurity B 3. Unknown impurity 4. Impurity G

5. Impurity H
a. Destroyed by high temperature b. No destroying c. Destroyed by acid
d. Destroyed by alkali e. Destroyed by oxidation f. Destroyed by light
Fig.2 HPLC chromatograms of the destructive test
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T FH PR < 2. 2 T T (At VA T 5 TR T R
TS T, 40 )25 AN TRl R i AT, R [ A (25,
30,35 °C) , A (0. 7,0. 8,0. 9 mL / min) FIA [ 4
Wk 4 (250,254,258 nm) 5144 F 4643 W) o 1 o0 5
RS H XY RSN B EY R T 1LS, &
1 RSD 34 /NT 4. 0% , 2R B J7 30 A R 4o
2.5 HmAXYREENE

B2t (5 R T - XDFE S &8 B R FRoE , 1%
2. 2300 Ny ik A A U 4 2. 1 R Ak SRRk
FEMN A2, # 2. 3300 F 5 i A& FE G T A X B
AR AR EE S T 14 XYl
0. 008 0% ~ 0. 070 4% Xt Z. Bt & FL W H 2 Ll 7 (4 &
D)k 2 B S 22l H BN 1T (w5 oA T -
XID) X 2, B S 2 1y v kG HE X 2 B iy 2R A — D 2R
F 240 H 24 0T L 4200 N R 6 0K T 4%
E R0 G A4 1 240 Mo TR IR 6,

*6 HRALVRSENELSE (%)

Tab. 6 Results of content determination of related substances in

samples (%)

Z:E.3:) S A A A N AN /A S | GRS GRS B

REER - 0.002 0004 0.006 - - - - - 0004
AR AR
ERA - 0.000 0.0
£AB 0.0 0.000 0.00 0.02 0.020 0.050 0.020 0.008 0.017 0.000 0.018 0.0310
EAC S X 0.0030 0.0 - 002 - - 0.090
EAD - 0000 - 00
FAE
BAY = 0.0000 0.008
ERG
ki1 004 - - 00 0000 - - - 005 000 - 0.0090
BRI
ERL N 1]
FAN
BAN S X
Kk 000 00050 0.0 0.005 0.020 0.0080 0.007 0.005 0.005 0.003 0.002 00010
BEE 0019 00572 0.08 0.0% 0.035¢ 0.0476 0.0 0.003 0.007 0.0 0.00 0.074
E: - HRAWE],
Note: - indicates that the corresponding substance is not detected.
3 itig
3.1 BiEKGEE
(RPN Z5 3 )10. 0 R H D& T X 2 Ik 2 B By A W ot
B Hr a4 T L fH DL HALO = C g5 (100 mm X 2. 1 mm,
2.7 pm) HEOTERERT A A 5245 B RBESE 20 o
TAOEAE AR SRR BN A SO R B K
A 25 XA i A Rz e, B A 04 {75 4
ANEE SRR A 35 A R Xbridge — C o # (250 mm X 4. 6 mm,

0.00900.009
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5 wm), BIAE R alifbk - HEE (B RE 73 2 13N 4= 5,
X FE W 5 %) £ & SE B 1) (i 1 1 TE F A Hi R
SZRVRE S0 5 (R HER M L e B T sh AR IR 2 0. 1% 1K
BEPRIK SR — HH R, 43 BSR4
3.2 MEMTEFXERFR

B X L 1y 5 6 K SRR A, R P A 2 85 R
FH B B0 B0 o A A= B 1 2 H AR A — F A4
H - 140 L - M A AR A 1 4351k 1,15, 1. 27,
1.26,1.48,2.79,1.24,1.33,1.27,1. 84,2. 13, 4 A 1E
0.9~ 1. LY P, I 2R FH B A 35 0 s AH OH A 1 DXL 19
F B0 Bk A R I AR DA R B 2 o e U 1) o
B
3.3 ZERREFIA

2020 4F R FE 25 8 (RRPH 25 ) 10. 0 M AICSE [
2 ML) 40 Rz H 37 WSk R 2 R AT S W R AR A
A (R 25 HL) 10. 0 R H AT S8 5 B B d5e )™ A% o FH 2R 6
AL, 12 R AL X C B2 S 8 v A G o i %
R AR S R 25 H) 10. 0 WU T X 2, Bk 2 2
Wy A D o R, B X 2 3 B AN15 43 0. 005% , X 51
ROBEEATR L 0.001%, 28 A - 1524 L - N¥AS
15841 0. 05%, 24 AT 0. 2%
3.4 HEmHPZEFEFREST

X 2 Tk S L 1 — 5 LA XoF il 5 2 1 g SRR, i
Dt Ry % 2 R 5 28 £ AR AR R o6 R B
SR LA AL S 75 o 2R 6 AT, X LB R FE I A
YA H KT 0. 019% FIZR R B 24T A Z4iB
ZRFC AR H o 2 A Sl R A 1 TR A A
FEREY R 4= T, 24 B A N IR AL 24 T, 4% C fh
Bl R R OB R TR AN AR R T, 2 H oM W4
SR B LAk = A G RE A (a5 1) il 25— 3k
PEVEA 092 H il 00, 2% 0 7 o BH S A P9 R 4
il 700 o 7T 0L, % B S By R b oA e it R TR TR
B2 A G R S AR SR, I A PR s R
SEEC, WO PR S OB 24 1 e R AT A, DR T
FE i
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