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0.79% .0.92% .0.96% .0.33% , )4 M T 7 kakn B B Akrb 5A4R R R C; SR £ kR
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Determination of related substances and assay of
levamisole hydrochloride tablets by HPLC "™
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(1. Hubei Institute for Drug Control, Wuhan 430075, China; 2. Hubei Engineering Research Center for Drug Quality Control, Wuhan 430075, China)

Abstract Objective:To develop an HPLC method for the determination of related substances and assay of le-
vamisole hydrochloride tablets. Methods: The chromatographic separation of related substances was performed on
a Thermo Hypsil C5 column (100 mm x4.6 mm, 3 um). A gradient elution was applied with a mobile phase
composed of 0. 75% monobasic ammonium phosphate solution ( adjusted at pH 6. 5 with diiopropylamine) and ace-

tonitrile. The assay analytical column was packed with IntertSustain Cgcolumn(150 mm x4. 6 mm, 5 um). The
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mobile phase was 70 volumes of 0. 75% monobasic ammonium phosphate solution ( adjusted at pH 7. 0 with diio-

propylamine ) with 30 volumes of acetonitrile. The wavelength detection was set at 215 nm, the injection volumn
was 10 wlL, and the flow rate was 1. 0 mL - min~'. Results: Levamisole and its impurities were separated well by
related substances HPLC method above. Impurities A, B, C, D, E showed the good linearities in the concentra-
tion ranges of 10. 87 =25.37 ug + mL™", 11.62 =27. 10 pg - mL™", 12.38 =28.90 pg - mL™", 30. 89 -72.07
e - mL™", 12.41 -28.95 e - mL ™" (r>0.999). The average correction factors of impurities A, B, C, D, E
determined by three columns and liquid chromatographies were 1.6, 1.4, 2.6, 1.2, 2.4, respectively, the
recovery rates(n =9) were 98. 1% , 99.0% , 98.6% , 100. 1% , 99.9% and the RSDs were 0. 63% , 0.79% ,
0.92% , 0.96% , 0.33% .
Levamisole showed the good linearity in the concentration range of 0. 10 14 —0.304 3 mg - mL ™' (r=0.999 9).

The separation of levamisole and impurity C was good by assay HPLC method.

The average recovery rate(n =9) of levamisole was 100.2% , RSD =0. 52%. Ten baiches levamisole hydrochlo-
ride tablets from five domestic pharmaceutical enterprises were determined by the above related substances and
assay HPLC method, the total impurities mass were 0. 05% —0.62% , and the assays were 99.5% —104.3%.
Conclusion; The established method is high selection and accurate. It is suitable applied for determination of
related substances and assay of levamiole hydrochloride tablets.

Keywords: levamisole hydrochloride tablets; related substances; impurities; correction factor; assay; HPLC
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Fig. 1 Structures of the levamisole impurities A — E
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IR R 20, F 5], RIS A BT C OXT B S it 45 5 4
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Tab.1 Gradient elution of related substances
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I 43 B 2 5 W (5 5 %2 ) [ separation solu-

Fig.2 The chromatograms of the separation of levamisole and its impurities
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1. ZEJfE Bk ( levamisole )
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175
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Fig.3 The chromatograms of forced degradation testing
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2.3.2 CHZBMAESKIER T RAARET
MY ETERETEAS [ (8 YRR €5 35 A3 0 45 2 N A% o
ML T R IE I o B2, 1. 27 TR 45 4% i il
B RORN 2. 1 17 R0 B i i, T 80% H it
2 PR PRV IO BT B R T A R, il 2 S IR A
FILRAEVE , 53 3R PG 2545 1 Thermo Hypsil C g
(100 mm x4. 6 mm, 3 wm) ,Agilent 1260 & #H {4, 3%
AT, & F 2 [ Waters Cp 1 (100 mm x 4.6 mm,

3 um) , Ultimate 3000 J& #H €435 4% ] . 414 3 [ Dikma
suprsil Cg (100 mm x4.6 mm, 3 wm) , Ultimate 3000
ARG ], #5622, 17 00 A7 &40 RS ) €6, 33% 2%
PEREAE 23 M, 0 3% 3% 1, LB e (X, pg -
mL ") SRR AR AR, W T B (Y) SR YN AR bR 22 1 T 2K, DA

A TN Ty FERE AR 2 WK 2 1 D7 R AR L
R FSRAHN R E PR, S5 2R W3R 2, Ze gk 55 5 4>
AT R R o

F2 RAAEMNSE ARBEESINEEREFAFEMKERF

Tab.2 Linear regression equations and correction factors obtained by different instruments and chromatographic columns

&Y IS KM AN 5 KL F- ( correction factors )
( compound ) (condition)  (liner range)/(pg + mL™") (regression equation ) L5 (result) V- (average)
Z%J5 A (impurity A) 1 10. 87 ~25.37 Y =29 758X -7.840 6 0.999 5 1.67 1.6
2 Y =310.52X +0.078 4 0.999 5 1.58
3 Y=321.1X+0.052 2 0.999 9 1.55
7% B(impurity B) 1 11.62 ~27.10 Y =31 798X +1.089 4 1. 000 1.56 1.4
2 Y =363.41X +0.003 8 0.999 9 1.35
3 Y =365.24X +0.011 2 0.999 9 1.36
2% C(impurity C) 1 12.38 ~28.90 Y=18 829X +5.019 5 0.999 6 2.63 2.6
2 Y =190.37X -0. 107 5 0.999 9 2.57
3 Y =188.39X -0.39%4 2 0.999 7 2.64
Z& 5t D(impurity D) 1 30.89 ~72.07 Y=36992X +11.38 1 0.999 9 1.34 1.2
2 Y=411.78X +0.281 7 0.999 9 1. 19
3 Y =416.83X +0.294 7 0.999 7 1. 19
2% E(impurity E) 1 12. 41 ~28.95 Y=19552X +37.43 5 0.999 5 2.54 2.4
2 Y =214.09X +0. 103 8 0.999 8 2.29
3 Y =218.74X +0.443 5 0.999 3 2.27
ZEHEBKME (levamisole ) 1 10.51 ~94. 59 Y =49 580X -7.240 8 1. 000 - -
2 Y =489.96X +0.139 6 1. 000 -
3 Y =497.44X +0.051 8 1. 000 -

2.3.3 ORI A BURSEIC L2V 80% EE R B & 3 b A N e I, B

19 25 2% O BEAR A8 490 2 .1 .3 mL 45 3 4y, 20 i) B
25,1025 mL il Jo e A Ak J5 8 25 AR RO
e, FH 80 %0 P B2 ¥ B0 ik O T R 25 20 B2 A ) G
80% .100% \120% (& . . #&5) 3 AU 7K 14 [l
WeRBARIA W . F 2. 2. 17 T A5 6 W AR T
AR AFIERE AT 0 SR T B, 4545 28 O s i
IR . A A B R C LRI D AR E
B SF 2 [ i >R 4y G A 98.1% | 99.0% | 98.6%
100. 1% .99. 9% ,RSD 43 %I} 0. 63% ,0.79% 0. 92% .
0.96% \0.33% .

2.3.4 CHZRPUGTIIR SRR 2. .27 00 R
B 2R T A RN 2. 1. 17 T o HE 5 VR i,

RWEHR L

“2.2. 17 IR AT S BRI € 1k A5 A AR S AT e R
Ik, DMEME L 3 I BT i A PR, 15 M L
10 B BT o R, A5 R ILER 3,

2.3.5 RREtEEE HCER IR A5 e bk e Fr R 40 By
(B A, #t5- 20170308 ) 3 &, #“2. 1. 47 Wi |
J7 9 0 25 A ) Jo A D P AL VAR, I 0.2
4.6.8 h 5, #“2. 2. 17 TN A4 W) o I 443 2%
P HERE 23 BT, 0 SR (3 T, 25 58 2k Jo 174 738 A6 % A
MRS E PE RS2, AT A L ZR it B Jiw C 2% i
D. 2« E # 5 & 19 RSD 4 %1 4 3.8% .5.2%
1.3% 2.7% 1. 0% , %5245 5 W R AT E 8 h
WERE
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R3  ETERMEETDS P EHMRERAEE RSN R
Tab.3 LOQ and LOD of levamisole and five impurities

(aexy TR R SE R KR
( compound ) (concentration of the determined solution)/(mg + mL™") (LOQ)/ng (LOD)/ng

7% A(impurity A) 1.778 x10 = 0.355 6 0.177 8
7% % B(impurityB) 1.922x10 77 0.384 4 0.192 2
7% C(impurity C) 2.045 %1077 0.409 0 0.204 5
745 D (impurity D) 4.613 x10 7 0.461 2 0.230 6
7% E(impurity E) 2.022x1077 0. 404 4 0.202 2
ZE ek (levamisole) 1.143 x10 7 0.457 2 0.114 3

2.3.6 FEWEHEE AR ERK R R 40k (B
Ak, #t55 20170308) , #42. 1. 47 100N J5 gl 454 5
Wy SRS PR A, 4 2. 2. 17 TR A R A
5% S F HERE 3 A, R ERE 6 IR, e R T,
ZRIBUA R BRI CLO 2% DL 2% o E KR A Y
RSD 4358 1.3% 4.8% 1.1% 5.8% 1. 6% , %5 %%
SRR TR RS B R
2.3.7 WFPEEEE B2 127 TR TR A0 B
VW, H 2. 2. 17 TR A SR BRI €38 A5 1, i)
& A Thermo Hypsil C,i (100 mm x4.6 mm,3 pum) {6
JE41 0 Dikma suprsil Cig (100 mm x 4.6 mm,3 pum)
COIEFEIEAT 0 M, 5 207 L A I . 252 5 A0 i
WK (5 T A R 2RI A 5250 C AR (1 4 1) 0 B
JERIREIRE 3.0 LA b, 2850 C 2% D JR 5 B 28 E
I 2 8] 73 B B AT 5 2R, R A T A it
B
2.4 EENE T RAIE
2,41 ZRMEFEE W FRIDUER R 7 g K s Xk R
50.76 mg, & 100 mL HHf AR, F 80% FH VA 1V A
I A R 2= 20 B, BR 5T, 23 0K R IBOE B,
80% FH I Y0 B i e 0 0. 101 0,0, 152 1,
0.202 8.0.253 5.0.304 3 mg - mL™" %K, %
“2.2. 27 UR S E (A SR AT HERE AT e R A3
el , LA R R E (A, mg - mL™") SRy B AR AR, i 1T L
(C) JYNAL bR £k , e i@k 0] 1 77 &
A =48 438C -34.714 r=0.9999

S50 W7 7 e K mg 5T v R AE 0. 101 4 ~
0.304 3 mg - mL ™" Y7 [l 4R 1 OC R AT
2.4.2 [ICERES 3 DR R PR IR 1R 7 i K
XF A, B 100 mL A EEI R, I 80% FF i 375 94k I 1
BTRR L) 0. 16,0 20 0. 24 mg - mL™" (35 )

2% 3 0, [ A Ak £ A 5 5 19 &S AR,
PE ) B Il R R . 02, 2. 27 T i AR
P HERE 23 BT, 0 SR (5 [, e AR I T 55 A Tié ok s
M e S 2R 5 Rz 07 B SE 8 [l ER Sy 100. 2%
RSD 4 0.52%

2.4.3 HEEEOAR IR ER AC e Kk Fr 240 4 (B
Ak, 45 20170308 ), #e2. 1. 47 T F 7 B e il £ 4
05 PSR AT, 4562, 2. 27 T 5 R 5 i 4%
PFHRE T ISR A5 1A, 4 SRR 6 YR Ao Jié Wk ik
BRI 103.0% . 102.9% . 103.6% . 103.2% |
103.9% ,104.0% ,RSD >}y 0.45% , FE 00 J5 i 0E & )%
R4f.

2.4.4 FOEMEZEE HUER R 2 TE WK e R 7R A Ry
(B Ak, 3t = 20170308 ) , #“2. 1. 47 Wi | J ik
e ] 2 e 00 AR VR, R 0.1 .23 4.6,
8 h g, 42, 2. 27 TUT & I a3 4% 1R R Ay
B, ic ok 8 3% &, A0 Jie DK e 55 6 43 59l Ry 103, 0%
104. 0% ,103.5% ,104. 6% ,105.2% ,104.9% ,RSD Jy
0.83% , Wy kAt R

2.4.5 MRS EER B2, 1017 I ER IR A e
I Al Xof FE St VRO R, ) 80 % FR Vs T TRk I &
1.521 x10 % g - mL ™", 4%“2. 2. 27 35 (4, 33% 4 14443
SERES A2 WL AT 437, ASA5 W 1L S/N 43 5]
Sy 115 A 3.1, g e RS AN BR 4353 2 0. 076 ng
F110.030 ng,

2.4.6 (A 439 InertSustain C (150 mm x
4.6 mm,5 pm) {45 F:F1 Agilent Zorbax C 5 (250 mm x
4.6 mm,5 um) EFEHEEm M, 2. 137
NS BE SRV UR , P2, 2. 27 R 1 I S 0 A4
PRSI, 45 R 0 R 20 e DR A TE B3R 2 AP i it
(AR BR BRI 4351 5. 615 F15.296 min, 245 C 914
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BAF[E] 435 A 7. 094 F1 7. 873 min, A EHRL 5K
JEARRI R @ T AL 8 0f B AT e e —E 2251, (H )2
ZHEM B R, o B0 7.5 F10.0,
FWTT I PR A
2.5 ShrAEAR N E

s Aol 3t 10 4tk £ iR 70 i ok A, >R ]

2.1 AT I 5 03 I3 ) A AT O S R R
0 R B S P T, 2. 27 T AH L 1) €3 4 1
BRI E , 0 G o 2% B S AR 1
FRIr B B BT KT 0. 05% BRIEE A9 A 2
JR WAL, AR IE TS 2o ek s 5 AR LA
SRR 4,

®4 ZEHEREXMEMSENE

Tab.4 Determination of the related substance and assay of levamiole hydrochloride tablets

XY Y& (amout of related substance) /%

o
Sl e S A SR B RIEC  RED  RRE RRAR AR (EQ;‘) ,
(enterprise)  (batch) (impurity (impurity (impurity (impurity (impurity  (unkwown (total %
A) B) C) D) E) impurities ) impurities )
A 151201 0. 009 0. 000 6 0. 04 0.07 0.03 <0.05 0.16 103. 4
170403 0. 009 0.000 5 0.02 0.07 0.02 <0.05 0.13 102. 1
170404 0. 007 0.000 3 0.02 0.07 0.02 <0.05 0.12 102. 0
B 20170308 0. 008 0.000 1 0. 009 0.02 0. 009 <0.05 0.05 103.0
141001 0.03 K (not detected) 0.01 0.1 0.01 <0.05 0.19 100. 7
141202 0.04 0.000 2 0. 007 0.2 0.03 <0.05 0.27 99.5
170201 0.01 0. 000 4 0. 004 0.1 0.02 <0.05 0.18 101. 1
140201 0.11 0. 002 0. 09 0.2 0.22 <0.05 0. 62 104. 1
170102 0.04 0.000 7 0.12 0. 04 0.08 <0.05 0.29 104. 1
170201 0.05 0. 002 0. 09 0.05 0.17 <0.05 0.36 104. 3

3 Tt
3.1 sl pH iR A

AT A TS Bl 1 5 R — 5
PIERTT I s AH pH, 33X T BIL e 3 2ok 9 553 Bk Pk 37 Jox
(ZC Tk Ay BP0y o ) 5 ek Bt ) s A B AR T, W LA
THIER I FE NG , WO H 1) 20 T R e T 0 1) %o o P 4
Ufo R =M — SN R i sh Al pH 2 7.0
J& , ZEERKME R A2 T A B (C.\D E [ 9 B8 ] B) AR —
3, ToW s 25 ) (U2 = SR B PR B AT A SRR i I
BRSPS R R 19 Je B2 )i sh B P 2%
3.2 JEFRYRREE

K ADMET Predictor 244y W Wi/ 25 V4 5 7
AT A A B .C D E [WEE M EFT T, 7
M55 5 TOX _Risk (FE2E U 240 8K RRILE Y
P TR BN TIAL, — e <2, UL B W B BN,
FR G BEFOMFLI , 2% 5 B i 7 XU R B0k 2. 192,
T HeA % o ) B P XU ZR 038 <2, A8 T 1 2 ot
B REMERC, R H P g Aa ] HL S B At 0 4 2R
LWL B 1 ARA, BEIIAS i R 70 i 2 PR AT o

RWEHR L

T8, 285 D Sy 2020 AR A RN 25 5L i
A ER R e Wk I JEORER o Hh SR S 5 335 05 4 il
FRREAE AT, S BRE il rP AR H R A A o
55, Tl I A il A 7 v B e AR R S fELZR B D Y
FEPETON A 2R R, 28 D SR B0, Rl e 2k
2020 AR C AR N R SR A 25 3 ) P 0. 5% (19 BRI
HE -
3.3 CHIZARIEN T

SR FHAS [ R RCRE (35 {0 58 2% Jo A V2 T B 2%
Jit C 285 D R E BREE R 5 FEAAH ), PR kg m] B
AN TR RORH E 3 I R S PR 2% SR A R 1 19 - B {ELA R
o ESAR TR BT R IE PR T, TR b v A T I AT R
PR IE A 7 19 22 o SN 5T 45 B R 28 o, O
HEZS SR A HER o
3.4 FRIE 54 RY) R AT AL

% Al Thermo Hypsil C;, (100 mm X 4.6 mm,
3 ) EEAE LA R0 E 1955 BE DRI (0 A R
WREFF ZEHEBK e 5 5 4> 2% it R4 70 85, {H 70 i
IR = 0 A O B I DA S (2. 294 min) , AN 5 2
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