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Analysis of related substances in cetirizine hydrochloride tablets

YANG Yuan, LI Miao, WANG Shan—shan, LV Hai-liang, CHEN Ming, QIAO Ge, DONG Zi—wei

( Wuhan Institute for Drug and Medical Device Control, Wuhan 430075, China )

Abstract Objective: To analyze the impurities in cetirizine hydrochloride tablets, and discuss the existing
problems of the production process; and provide a reference for improvement of the product quality. Methods: The
related substances of 18 manufacturevs’ cetirizine hydrochloride tablets were determined by HPLC. The main
impurities were studied qualitatively and quantitatively. The chromatographic separation was performed on a
CAPCELL PAK Cg column ( 4.6 mm x 250 mm, 5 pm ) with a mixture of 0.2% tetrabutylammonium bisulfate and
0.3% sodium dihydrogen phosphate monohydrate solution ( 1 mol * L™ sodium hydroxide adjusted to pH 2.8 + 0.05 ) —
methanol as mobile phase by gradient elution. Detection wavelength was set at 232 nm. After separation
and preparation of unknown impurities, the accurate mass of ions was determined by chromatography—mass
spectrometry ( MS" ) , and the ion characteristics were analyzed. The structures of impuritis were confirmed with
reference substance. The compatibility test between raw materials and pharmaceutical excipients was established

to determine the pathway of impurities. Results: There may be 10 impurities in cetirizine hydrochloride. The two
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main related substances detected in cetirizine hydrochloride tablets from 18 enterprises are cetirizine ethyl ester and

cetirizine lactose ester. The content of impurities was highly related to the formulation process. Conclusion: The

formulation technology of cetirizine hydrochloride tablets from domestic enterprises is unreasonable, and the active

ingredients are incompatible with excipients. The related substances of cetirizine hydrochloride tablets should be

controlled from formulation design and modification to improve the quality and clinical medication safety.

Keywords: cetirizine hydrochloride ; related substances; cetirizine ethyl ester; cetirizine lactose ester; quality control
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K H CAPCELL PAK C, {2 3% # (250 mm x 4.6
mm, 5 pm ) ; B 0.2% MU T HERR A8 5 0.3% —/K&
WEIR A ENE W (FH 1 mol - L & A ALY pH &=
2.8+0.05) M st A, IF B shAH B, #cdk 1
FIB0 BE VR ; FETRN 40 °C 5 KA 232 nmj
FEARRLA 50 pl,

x1 REEBERBRRER
Tab.1 The gradient elution program of mobile phase
I [hJ

L (flow rate )/

(‘time ) /min A% e (mL - min™")
0 58 42 1.2
40 58 42 1.2
68 20 80 1.5
92 20 80 1.5
94 58 42 1.2
104 58 42 1.2
22 %
221 RGUEMAVERE

SCER T VU R R W e 45 2 J v G i, o
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1. 2K H BE IR 1% £, B ( diphenylmethyl piperazine ethanol ) 2. 7% i F
(impurity F) 3. 2% i G Cimpurity G) 4. 2% i A Cimpurity A ) 5. 2%
J57 C Cimpurity C) 6. R VU F| 42 ( cetirizine hydrochloride ) 7. %)%
B (impurity B) 8. N- bW ( N- oxide ) 9. P H| W2 £, 15 ( cetirizine
related compound A ) 10. %} & — 7K H! [ ( p—chlorobenzyl alcohol )
11 %5 = 2 H ) (p—chlornbenznphenone )

E1 REERAERE HPLC BiEE

Fig. 1 The HPLC chromatograms of systematic suitability solution
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1~2.6.8.,10~11. [f][& 1 ( same as Fig.1)

f [ [
50 75 100

t/min

a. ERR U R R ( cetirizine hydrochloride raw materials ) - b. FREEIAVET (acid destroyed solution ) c. BRI (alkali destroyed solution )
d. JCERWEIRVE T (light destroyed solution ) e. =5 BRI (high temperature destroyed solution ) f. 2 fLBEIRE L (oxidation destroyed solution )

2 EERFEE IR HIR S R AR A HPLC BiEE

Fig.2 HPLC chromatograms of cetirizine hydrochloride and the degradation samples from stress tests
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Tab.2 Impurities generated by stress degradation tests

PRI BRI

7 (impurity )
AR impurty (acid destroy ) (alkali destroy )

TR W BL R B8 2, 1% (diphenylmethyl - -

piperazine ethanol )
5 F( impurity F ) - -
Z%J5% G (impurity G ) - -
Z%J5t A (impurity A ) -
Z%J5t C (impurity C ) - -

5 B ( impurity B ) _ _

N,
|

N

N-E4bH) ( N- oxide ) _ _
PER A% LT (related compound A ) - _
XS R EE ( p-chlorobenzyl alcohol ) - -
X5 — 2R A ( p—chlorobenzophenone ) - -

ik Sk T
(high temperature destroy ) ( oxidation destroy ) (light destroy )
- - +
- - +
- + +
+ + +
+ + +

7T (notes ): — KA H (not detected ), + #H ( detected )

232 MR RFEE
K 2 TR EER 7R 7 2 ) W R 45 2 Joox R i i, FH
“2.2.17 T I A T TR R R 51U B TR A

B ST, MK A . AR € R AR b , I 1T
LA R ALFR, 2 [ 2R, (515 77 R R 27
3k 3,

®3I BRAKMEEERBXREY

Tab.3 Linear ranges and related coefficients of components

% MR [EVEY:¥E
.
(. component ) (linear range )/(pg* mL™) (regression equation )
LR VG AW ( cetirizine hydrochloride ) 0.9~21.6 A=6.634 x 10°C+6.374 x 10" 0.999 8
Z&J% C (impurity C ) 0.8~12.6 A=7.353 % 10"C-3.316 x 10* 0.999 8
PEE A £ ( related compound A ) 1.2~29.0 A=6.040 x 10*C+6.229 x 10’ 1.000
P& R ( p—chlorobenzophenone ) 1.0~25.2 A=3.250 x 10°C+7.695 x 10° 0.999 9
TORH JENR I 2,1 ( diphenylmethyl piperazine ethanol ) 1.9~23.2 A=3.697 x 10*C+1.146 x 10* 1.000
F} 58 A ( p—chlorobenzyl alcohol ) 0.5~12.3 A=5.887 x 10'C+1.180 x 107 0.999 8
Z&J% G (impurity G ) 1.0~19.7 A=8.215 x 10'C-8.134 x 10° 0.999 9
Z&J% B (impurity B) 0.7~17.4 A=7.663 x 10'C+2.567 x 10° 0.999 8
N- 424k ( N- oxide ) 0.6~14.9 A=9.760 x 10*C+1.042 x 10* 0.999 8
Z&J% F (impurity F) 2.7~54.0 A=2.480 x 10*'C-5.177 x 10’ 1.000
Z&J% A (impurity A ) 1.4~28.6 A=9.023 x 10*C-1.038 x 10* 0.999 9

233 KEEE WO RS R G E A T
HELEIERE 6 YR, A5 5 i PG R ] W B 4% 2% I i 1T R
RSD (n=6) #J/INF 1.5%, {# B B} 4] RSD (n=6 ) ¥J/)
T 0.50% , FINIZIT R E R AT
234 HEEM

HUA Al AR RR PRI F i “2.2.27 ATl &
MR VAR 6 4y, Fe “2.17 T (5% S I E A KW
T i, A% 5 G % i 43 1 o 0.060% . 0.059% . 0.060%

0.061% . 0.060% . 0.061%, V4 & FI| W 2, i % & 43 5~
0.78%.0.75%.0.76% . 0.77% ., 0.78% . 0.76% , A F1 4= J5 (D
& 0 A 041%.0.40.,040% . 0.39% . 0.40% . 041%,
A 2% BT @ A 43 5 A 0.080% . 0.081% . 0.079%
0.081%,0.078% . 0.081%, 45 7% J5i 7% & RSD (n=6 ) 3J/)\
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2.3.5  Ha T PR o i T R

B “2.2.37 Wi IR A X ISR, B9 e, T
178 VG 5 ) 0 4% 2% S ok B AR ARG D T B ( S/N=3 )
JoE e NBR (S/IN=10 ). 25 Eh iR PU B AR 4 C.
PEEEFIR UG X5 2R F R, — A JE R R 2T %o
AT RHEE R G R B N- AL JR F AR
A BRI R BR 4354 0.1,0.1,0.1,0.1,0.2,0.1,0.3,
0.1.0.1,0.7.0.3 pg-mL™"' o EH FRRAMH10 0.3.0.7,
0.3.0.4..0.7..0.3.0.7.0.3,0.2,1.8 . 1.0 pg* mL"',
23.6 MR ENE

B “2.2.37 TR 1R A BE A A TS R S VA T
F0.6.12.24 .48 h PNIERE X JE G ER R U RF
I 1 1 T ARG RSD A 0.30% , 4% 4% 37 I 1 FX i RSD
BI/INT 3.0%, Ui X IR SIS AE 25 C45 1T 48 h
PR 5 P V8 R T 45 4 o 1T AR RSD #4978
T 5.0% , Ut UL MV WAE 25 CAF T 48 h MK
FoE
2.4 BEAINE

18 AL i) ER R VH B R e 2 KA i

R VG R TSR, i 2.2.2” il A A R A T,
217 WUR @5 AN E A S B R, SR
4 A FEBIR, R AR A D AR AR A
G TP LI, A 2% 5 G PR M W L T4
USP J5ORE i il iy CL AR BT, R AIZ D5 R
2R BB “2.77 AT AR A . MR i ]
TEULIE 30 20 ZRARMVAE A YA S I 2 45 2R L3R
4, AR SR YA S TR TN FE UL 4.
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0. 08 6

2 0.06-

N

= 0. 04
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t/min

3. 2% G ( impurity G ) 6. ERFRVGEEH| R ( cetirizine hydrochloride )

9. 74 ¢ F| W& £ TR (related compound A ) 12. K %1 4% i (D (unknown
impurity D) 13. £F1Z4F2 (unknown impurity @) )

B3 #il@makaExmReltE

Fig. 3 HPLC chromatograms of sample solution

x4 HERPEXYRNESER (n=3, %)

Tab.4 Determination of related substances in the sample solution

R Al eIt G PURFIE 2 1R KAZRFD A2 (unknown ps¥il
('sample ) (‘enterprise ) (impurity G ) (related compound A ) (unknown impurity @D ) impurity @ ) (total )
il A 0.06~0.15 0.78~1.68 0.30~0.41 0.08~0.10 1.45~2.45
(tablets ) B - 0.31~0.67 0.05~0.07 - 0.44~0.85
C - - 0.00~0.05 - 0.00~0.12
D - 0.76~2.18 0.05~0.14 - 1.04~2.46
E - - 0.2 0.08 0.43
F - - 0.09~0.32 - 0.15~0.50
G - - - - 0.05
H 0.00~0.13 0.00~0.05 0.55~0.66 0.41~0.46 1.10~1.37
1 - 0.48~0.76 - - 0.48~0.81
J 0.00~0.24 - 0.09~0.43 0.00~0.15 0.39~0.63
K - - 0.21~0.27 0.06~0.09 0.31~0.43
L 0.00~0.07 0.05~0.07 0.13~0.20 0.05~0.08 0.40~0.52
M 0.00~0.06 0.00~1.01 0.14~0.20 0.00~0.07 0.42~1.01
N 0.11~0.13 0.68~0.98 - - 1.12~1.51
0 0.00~0.07 0.15~0.30 - - 0.24~0.39
P - 0.13~0.88 - - 0.13~0.88
Q - 0.21~0.40 0.34~0.66 0.10~0.23 0.65~1.38
JERL 2y R - 1.15~1.80 0.38 0.14 1.73~2.38
( raw material ) S 0.10~0.13 - - - 0.10~0.13
T _ _ _ _ _

VE (note ): “=7 KA H (not detected )

AL Ha i

| S

(T




| T T

JPA

LYo mREE

——

Chin J Pharm Anal 2019,39(12)

21419 -

1.0+

1.0+

0.5

44 E (comtent of impurity)/%

0.0 -

4 BAEREXYRMEZRFEX L

A BCDETFGHTI JEKLMNOPQRST
472" & (manufactory)

B #6 (impurity G)
B FEEABEZ. B (cetirizne ethyl ester)

0O B+ MZHE (unknown
impurity®+unknown impurity®)

Fig. 4 Comparative chart of principal components of related substances in samples from different enterprises
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G AT R25 1,

AR 82 7 5 R W2 JEOREZY 50 mg, B 25 mL &
WL 95% ZUBE 200 L, JINEs ) 25 2 205, 57 RIRR
“.17 TR 43T, AT KG HY 1% PG 2R F 8 2 g . i ]
IRV AR S5 LR BRI, T IR A
T, REA T B R S A TR B, /)
A7 A B R R A P AR R TR
2.6  AAZRFEOS AR HEQAIE T

B 12 4 5 R 0 JRORE 24 0.1 ¢ S5 LB 0.7 g, il
K1 mL PR SPIR, BHLAS 50 CHCE 2 h, TR
4 mL, JRAT, BT, BB IR “2.17 T0 R 434, al 4G
2ANFUME BRI ; IR “2.7.27 TR W RS T o, 5
“2.47 TN ARSI PR AR OS5 R 2 Q)
MBS T R —3 . ULIHTESRRR P B AR F Ak T2
el i UK BB T i — 2 it 1R) 5 mT AE
FEAEVE R S LRSS A R TL T
2.7 JRFRGER ST
271 CHIZERESHfIA
2.7.1.1 LC-MS-MS Ji i 24 ACQUITY i = 30
AHETE FR IR IR AT IS ; F ACQUITY UPLC BEH-C,q

A (50 mm x 2.1 mm, 1.7 pm ) ; JSHAH A 4 0.1%
RV, TLShAH B A 0.1% FH R HY BT, AR EE R AL 5
025 mL - min; FEIR 40 °C, RSN 1 pl, B IR
2 ESI; BT : 3.0 kV; HEFLHLT : 40 V; RIRAE
100 °C ; AR 300 °C 5 BAL Sk 600 L-h's
HEFLARE: SOL b,
2712 WA SRS  BOA S B e I
FARBERAIAR

ELHIZS TGS HE i VAT - BERIR U R AR 2t G A
VYRR 2 TR0 St e, i 70 e A el i
1 mL 25 2 pg VAR VEMTRR B 6 IR SR

R IR BER A TR D BUER R PR R} 52
mg, B 25 mL T, 1 95% 2.1 200 L, IAFIEZ.
2.7.1.3 LC-MS-MS JBiiksrtr - 028 B0 fE 5 i
W24 G AR B BF A1 Z9 2k 6.1 min, L[ M+H | " 2K
mlz 331.9, PDA W Wi 5 75 2 R R AR [A], 1561 4- 0K
B - RH I RAZ ZE A 528 O B T miz 201.0,
L PR RIE R R — 2 U € 5 ON RN
S5 I F R MR B F5 1) 445 4 -5 P 5 ) 1 2 2 DR e ]
BEJE SR —8 BRI R PR 2 G S X
WS TR P I 2R R G AR BE IR — 3%, PR — 2. 4
AR (5 ), 246 A2 UL 6.
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Fig. 5 Original spectrum ( A, C ) and fragment ions spectrum ( B, D ) of impurity G reference solution and Impurity G in test solution

6 ZR G RIERMEE

Fig. 6

AW R

&

Cl !

N

m/z 389.9

fragmentation pathway of impurity G

Chinese

® 0
(\2/\/0 \)'LOH c1

N
—Cslls0,
9
m/z 331.9
l ~CeN20Hy4

Cl

O ®

m/z 201. 0

JPA




W 4 T 2 E  ChinJ Pharm Anal 2019,39(12)

2143

R

JPA

2 21 % Jo ) B At 3 R 7 R R R TR T R
B4 WF[E] 29 4 10 1min, [ M+H | m/z 417.1, £
oty VRS VR A AU DA A 3 ot v Y CO S8 K U s 7 A )
B OTR, H R g R g TS

X10°

[
5]

2

X BE 5 W

&l 8,
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217.01369

235.86134 40 04460

258.93729 207.79390

264. 868 56
313.62985 330. 64228

#iJ¥ (intensity) /count

88158

Hh RS P R A R £ TR Y R RS T A T

(7)), W m/z 201 m/z 215, B3F T B S 2
W S5 I AT A PG R A R SR AL 7, A R L

419. 31903

417.02074

|| L |.|'287‘?7522I Ll

344.799 11
I’ - 352. 753 01
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Fig. 7 Original spectra( A, C, E ) and fragment ions spectra( B, D, F ) of related compound A in reference solution or test solution or simulated

prescription for test solution (1)
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