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WE:BH &5 B o0 R M A2 AR TP 64 R R N - BAEAZF i (NDMA) A= N - 236k = 23 (NDEA) 4 & 69
AAETHE - BIAHE(CC-MS/MS) k. ik AMEELEE T, E#EA %A DB -WAX £4F 4GB0 m x 0.25 mm,0. 5 pm) ; #2
FAtiE, A ARG A 10 mL/ming A A A A HEAE TR A 250 °C, Bk ob R, SRR A 4 15 psi, B0 A 1.5 min, $EAF
FA2PLAESAT AN BE AT ORAFEFHEAEENE BT RACTEES TR REMRX A SR EMNHEXER NDMA =
NDEA &R E 2 A 4 0.922 2 ~46. 109 3 ng/mL #2 0.2356 ~11.781 O ng/mL 6 B A 5% @AREMEX & RIF, r 5514 0.998 3 Fo
0.999 8(n=6);NDMA ## FL %4 0. 139 00 ng/mL,NDEA #5440 FR A 0. 045 83 ng/mL;NDMA 6945 25 B #8804 & SRR 4R 3
42K (n=6);NDMA 5 NDEA # Ae A &4 5 5 5] A 96. 82% #» 95.93% , RSD 531 4 4.32% #= 6.58% (n=9) . Z518 A iy
Ttk RS FA, F AN TR TR AR B A 4% RURATIT F NDMA A= NDEA #9480 &,

K : AR A A RRMIT; AAEE - PR E N - AR F e N- RAR = Tl 42T
hE 422 R927. 1;R974*. 2 XHkFREARD : A X EHS 1006 — 4931(2021)15 - 0081 — 05
Content Determination of N — Nitrosodimethylamine and N — Nitrosodiethylamine in

Levocloperastine Fendizoate by GC - MS/MS
WANG Lu, LIU Feng
( Sichuan Institute for Drug Control * Sichuan Testing Center of Medical Devices * NMPA Key Laboratory for Technical Research on Drug Products in
Vitro and in Vivo Correlation, Chengdu, Sichuan, China 611731)
Abstract: Objective To establish a gas — chromatography tandem mass spectrometry(GC — MS/MS) method for the simultaneous determi-
nation of genotoxic impurities of N — Nitrosodimethylamine(NDMA) and N — Nitrosodiethylamine(NDEA) in levocloperastine  fendi-
zoate. Methods In the conditions of GC,the chromatographic column was Agilent DB — WAX capillary column(30 m x0.25 mm),

F—1EH I,k ML, ZEHF AT @A ARR B RN E45H, (LT124)14817963@ qq. com,
SEIEMEE M, B A, 8 SRS @A SR RS RN S, (£ 15 4)52986758@ qq. coms
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®5 HRIEVWELR(mg,n=3) TR 7K U Ry I 7 AL BN o A T it L) € 33 Ak A ) 3t
Tab.5 Content determination of five components in the samples Zﬁﬂ‘ﬁéﬂ ﬁ,@ﬁaﬁm%igﬁléﬁ@/{ﬁ%,%%ﬁ%mﬁﬁ‘fi Eﬂ:o
e 123 £ 1 TR ATFSE RS 10 T VL R T 4, I

P A B C D E

5i, VHERAEE my , ARG, vl FH 3 TR iy s S ARk -

20191101 1.045  2.580  1.800  2.210  25.15

. =5 - 0 - HLYERrB KRBT A R I
20190302 1135 3.010  1.985  1.185  28.90 A ﬂ%‘%ﬁ/\u iinﬁgﬁjﬁﬁjﬁzﬁ%* ~

A N2 H > HAT Z

20181005 1.190 3.165 2. 040 1.220 29.77 ZIAY 5 RO ik, TG U R RS
20190903 1000 2.440  1.685  2.025  23.70 P
20190602 1020 2.470 1715 2.060  23.88 11 WS-B-3104-98, P RARSAE D EHE SAA - P H
20180701 1.250  3.050 1730 1.340  29.41 I F (G A~ S].
20180303 1225 3.030 1805 1265 2838 (2IERHARAR . FRARSAEEGA(=I)IM]. LT
20171203 1.090  3.155 2,065  1.325  25.92 T B 2 A AR, 2015,
20171202 1035 3.120  1.860  1.240  24.32 [31 kAt AR 4 &1 UPLC ik K neik R RAR R T
20171001 1240 3.205 2110 1250 28.43 Jiob SARA &R ] PRIT,2017,20010):1871 - 1873,

] - ] [4] 2% W .HPLC #n 2 ®&E LA AP 4 o004 2()].
%ﬁﬁiﬁﬁ‘]@i@*ﬁﬁ \ﬁ%fg \Xﬂ-%%%i@?ﬁ:%%;}{o “f’ g}ay;ﬁ ,2016,19(1):196 ~197.

BT ARSI KL (P B2 - 0. 1% BEBRK (51 % A,% 12,208 . UPLC K K bodh ik Bl a2 b A B0k

WA NG - 0. 1% BEFR /KW ) T ik 0g A 0 Iy 1) PR R A0 AE (1], P E%F,2019,22(9):1757 - 1760.
ANIE], HRHE B A i o B s O, I Rk 2 O - 0. 1% W (i F 12020 - 08 — 155 51 F 1:2020 - 12 - 18)
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0.5 wm), temperature — programmed and phe constant current mode was adopted, the flow rate was 1.0 mL/min, the carrier gas was
helium, the injection port temperature was 250 °C ,injection with pulse splitless,the injection pressure was 15 psi,the injection time was
1.5 min,and the injection volume was 2 pL.In the condition of MS,the detector was triple quadrupole tandem mass spectrometer, the
ion source was electron bombardment ion source,and the acquisition mode was multiple reaction monitoring( MRM) mode. Results The
linear ranges of NDMA and NDEA were 0.922 2-46.109 3 ng/mL(r=0.998 3,n=6) and 0.235 6 -11.781 0 ng/mL(r=0.999 8,
n=6) ,respectively. The limits of detection(LOD) of NDMA and NDEA were 0. 139 00 ng/ml and 0.045 83 ng/mL,respectively. The
results of precision, stability and repeatability tests of NDMA could meet the requirements(n=6). The recoveries of NDMA and NDEA
were 96.82% ,95.93% with RSDs of 4.32% and 6.58% (n=9),respectively. Conclusion The established method is accurate, sensi-

tive and reproducible,which can be used for the content determination of NDMA and NDEA in levocloperastine fendizoate.

Key words:levocloperastine fendizoate; GC — MS/MS; N — nitrosodimethylamine ; N — nitrosodiethylamine ; content determination

SVRITTT by X P FEL N 24, 3 2o 10 ) 2 g v 0 T
AR AE A TS W BT AL AR R, T B I it 52
P, I R FIR T P W 38 JER e 5 | A 1 RZ R . o5 HUFE R A2
TSR T A A2 e R T 5 S5 M EmR r il i &, bk
W97 SOE AN e SR T B, SR A TG EIFE Y,
T R AR AR AR = B ] B ™ A sl 15 e
RS2 0 N — A 2 — e (NDMA) A N = ST fifg 2%
T ZHE(NDEA) 2018 4F 7 H ARV HE R 2 rh G T
BRI, ARV 2 p o T WA
A% 5T o SV AiF§ Prle A = o s N 24 i i W e AR B SR [ s P )
2 (ICH)M7 (R1) GRS Az il 254 DNA i (B
GEAE ) F T L R 98 7 S50 XU DR B 1) S T BB
Jo 2 AR B T AR AL AU A B BURE P LB, NDMA
FINDEA J& 2A 28U, 5O w6 B g 55 HUVERR 22 i
SURITTT o NDMA 1 NDEA ()85 HAl, 6 T
FRIT ARG 5 3 22 T X Vb HH S B — HOBUIRSS 254181 A
F5E R ST T [ s 25 iV R 2 HE SR T T H NDMA
I NDEA 75 & (1) S AH 3% - 5 BX BT (GC - MS/MS)
P BRI T .

1 UFE5KG
1.1 {8

7890B +7000D 7S, Jiz Bk FH €8 35 (38 B ZHEAB 2
A, BCA 7693 B H SRR RS BT R
(EI) % MasshunterB. 07. 06 T./E i ; Sartorius CPA255D
RS T (TR E FE 2 AT A ] RS 0. 01 mg) .
1.2 iK%

I HMER 22 & IR ITTT (U ] EE R A W il 25 4 PR
A) L #5435k 200501, 200601, 190801) ; NDMA X #f
if (R AL o R X &4t & i R 99. 0% L, it 54
TFRMG); NDEA X} HE fh (S5 J&K A, & & N
99. 0% , itk LKBOS44) ; 7K o i 4li 7k (7 [ 5% 22 F1) i
oyil) s AN e (g4l 5E [E Fisher 24 7))

2 HEE4R
2.1 @igES5REEs
2.1.1 &L
R  Z2EEE DB - WAX B4 H (30 m x 0. 25 mm,

82

0. 5 pm, BN R C FE) s P TH AR LRI R 40°C 2
£ 0.5 min, LA 20 C /min {9 HEFTHEE 180 °C, L4
50 °C /min BYHE R TR ZE 240 °C , £+ 8 min, fHFAE;
I 2 1.0 mL/min; 28 &0 PEREE RLE . 250 °C, fik
ORI AERE s EREE 7 215 psi; FREEIE] : 1. 5 min; #EFR
22 WL RIS 5190 — 2293 @B HEA TR
2.1.2 it

o I 8+ = DU AR R AR I T A I R R
EI, LB RE &N 70 eV, B3 TR IR E 280 C , UMK AT i
BE R 150 °C 5 B A& 4 1R 250 °C 535 25 -0 105
VEFNHEIR S [E] 2 5. 5 min, I8 47HF[A] : 7. 5 min; R .
22 KL Wi A5 =X (MRM) ; NDMA 8 49 4 - T 46 i 1]
5.5 min, & 5 & T A (m/ 2) 7T4—44 , Rli# BE
2 eV, EPER TN 7442 i fERER N 6 eV;NDEA
MHE TGRS 6.6 min, ERE X m/z N
102—85, i fEfE N 2 eV, EMEE TXF m/z N 102—
56, Rl fERETE N 6 eV
2.2 RiEELH

3B NDMA 1 NDEA X B8 5 100 mg, i % 7R E
B 10 mL AP ST A R R R R R E B
5], 4% NDMA il NDEA J5i 5 ¥ B 524 10 mg/mL (1) Xf
HE S 88U 5 43 NG %% B B NDMA Al NDEA i) B 5 0
FWGE B, I A R R B, 15 NDMA Fil NDEA (1)
JFE R 43 5120 900 ng/mL A 250 ng/ mL A4 % IR
i 5 Y 5 A 2 R BT A %o B S 469 1 mL, & 100 mlL
AR, A b A B2 AT, WIS NDMA
Il NDEA (15t 5 ¥ B2 5331 ) 9 ng/mL F1 2.5 ng/mL 1Y
TR X HE T 5 O MR R ZE i SR IITTT 0. 1 ¢, K5 %%
FRAE, B 10 mL 255, ot 4 = S e A 7 folT v e
IR BEEZIRE #2457, BIA b A T o
2.3 HEEEE

LR K R GE R A % s AR (—
S BE) RO BRI AS 2 wL, 2 AR
2.1 TR AR E 6 I, H i SR A5 R E M
R T HEI0E , ARk ot 5 T € 3 v TG At 4 o e T
Yoo EILE 1,
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6 000 6 000 22 000 ‘ l
5000 5000 20000 |
4000 4000 18000 |
3000 3000 14 000 | |
2 000 2 000 10 000 | (| 2
1 000 N 1 000 \ 6 000 A
0~ t/min 0 Rl t/min 2 000 pp——7 : t/min
5.65.86.06.26.46.66.87.07.27.4 5.6586.062646.66.87.07.27.4 5.65.86.06.26.46.6687.07.27.4
A C
1.NDMA 2. NDEA
A ZHEMN B BRSRER  C RASIMNBRER
E1 Stk BERIEE
1. NDMA 2. NDEA

A. Blank solvent

B. Test solution

C. Mixed reference solution

Fig.1 GC-MS/MS spectrograms

RIERREE R E R 2. 2 W N IR X I 4%
7% 10,25,50,100,250,500 pL, 435 & 10 mL 25 &
o P e R R 20 35 N E NN R HEE R
BRIV, 4% 2. 1 TR 250N i st ] o i DA i
W PE (X, ng/mL) N B AL bR W T FLCY) Sy G0 AR bR 4T
LR N LR RN Yaoma = 4 250. 9 Xxowa —3 749. 8
(r=0.9983,n=6), Yaorea =2 901. 6 Xnpea — 406. 8(r =
0.9998, n=6) 45530 NDMA il NDEA J5i v i3]
1£ 0. 9222 ~46. 1093 ng/mL F1 0. 2356 ~11. 781 0ng/mL
JERRIN S AR BT

K PR (LOD) 5 22 1 PR (LOQ) I % « Bt 2.2 Wi
NDMA FI NDEA X B I 8 o 2 mi e, UL (S/ V)
3 WA S A LOD; A S/ N R 10 B AY
HERE AT S /RN LOQo 25 R L3 1, R Jr ik REUE
1o, A AR 2

1 NDMA #1 NDEA Kl iR 5 E SR NEL R
Tab.1 LOD and LOQ of NDMA and NDEA
LOD % &% LOD LOQ 7 % LOQ
(ng/mL) (pg/g) (ng/mlL) (pg/g)
NDMA 0.13900 0.010 0.6177 0. 06
NDEA 0. 045 83 0. 005 0.258 4 0.03

R MR - PR 25 R IR 2 e SR IT VT Hh 2 AR A
NDMA F1 NDEA , il BT RE St 75 0 A0 A 3 i 7 T o0
AT 0,3,6,9,13,15 h BFF AR A5, id %t
T o &5 SR B B TR R, NDMA Fil NDEA 16 1 B A
RSD 435K 5. 09% F1 6. 98% (n =6) , bRt i %
o1 NDMA F1 NDEA U [ #2189 RSD 43 %I 4 5. 19% F0I
7.16% (n =6) , R B FHERAE 15 h NFaE .

5 B R« OGS R S, T AU FH A 154
P2 2.1 TR 4 e AR E 6 IR, e s 1A o 2
NDMA F1 NDEA U [ff L A9 RSD 43 5l S 1.42% F1
1.02% (n=6) J LOQ M T T ik, AR A
TS, 45 2.1 TR SRR E 6 Uk, iC i

25 NDMA Fl NDEA W1 AL RSD 43510 1. 92% Fi
7.79% (n=6) , FZHERE 5 R AT

A M R i (65 200501)0. 1 ¢, 35 6 47,
KGR PR 4 2. 2 T F J7 s il A bl A i, #6201 30
AR E 25 R AR HE NDMA T NDEA,
s B M HBURE B (A5 200501)0. 1 g, K2k
L3 6 1 RS AR G X B IE £ 0. 1 mL, B 75
TbR AR W, AR I AR S o 45 5 NDMA I NDEA
S35 & B 43 R 0. 95 g /g T 0. 22 wg/g, RSD 434l
9 1.92% F 4.81% (n=6), KW ik ELER L,

IR [l - BBORE i (4524 200501)0. 1 g, 3k
Uy KEEFRE , B 10 mL R, 43 00K &I AR A X
WA S 745 % 0. 05,0. 10,0. 15 mL, 4% 3 4y, #% 2.2 T R
T 95 1l A At V8 VR[] B ) 0 R VS, A Mk
I 7 25 B A AR AL, 32 2. 1 BT SR AR
FE LSRG K] AR IMRTE TR NDMA Fil NDEA 15 &
IR, 45103k 2,

i FE I AR G < B3 i v T (5 200501) i
(1009 e J£ ) M2 i 7 T % ) BE A V8L, 40 3% 87 2%
PR 1, PR ERE TR R 230 °C 5 i FHE 2, g it
FECVREE R 270 °C s Mt FHPE 3, %730 1. 1 mL/min; i
FHYE 4, PR TR FR 7 B GG TR B R 40 °C, 4E4F 0. 5 min,
LA 18 °C /min FH R FHE £ 180 °C, FLA 50 °C /min )
HORTHE 2 240 °C,RFF 8 ming it FHVE 5, AR FHRFR PR

AU 40 °C L, 4E4F 0. 5 min, LA 22 °C /min 3R THE
% 180 °C, FELA 50 °C /min B ZF L ZE 240 °C |, {547
8 min, M%E NDMA F1 NDEA #8225 R AR &
SR B RK ) NDMA Fi NDEA, AR A 5L AW & 4%
{4~ NDMA F1 NDEA £ &2 22 45 £ 19 RSD 43 51 Ky
3.07% 1 6. 46% (n=5), FHIEGE 5 E— B F Ak
B, kit P BT
2.4 5 NDMA #1 NDEA & EilE

B3 4t £ ah (it 5 43 3 o 200501, 200601,
190801) 4% 2. 1 i F 45 HEAEDN A2 o 2558 3 ILRE S 1y
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%2 NDMA 71 NDEA fn##E¥iRIELE R (n =9)
Tab.2 Results of the recovery tests of NDMA and NDEA(#n=9)
RHEE() AR (ng) \DVA NDEA
wAE(g) MEEMg) wkEw) X(%) RSD(%)  mAE(ng) #FE(g) wkFE(%)  X(%) RSD(% )
0.097 56 0 46,1003 42.1920 91.29 117810 10.9569 92.18
0. 100 30 0 46,1003 42.8639 92.74 117810 10.7994 91.82
0.102 10 0 46,1093 43.0400 93.12 11.7810  10.3266 86.79
0. 098 89 0 92.2185  89.9016 97.38 235620 23.0250 97.30
0. 099 50 0 92.2185  89.6421 97. 10 96. 82 4.3 235620 22.6966 95.90 95.93 6.8
0. 100 30 0 92.2185  93.0180  100.76 235620 24.3314 10284
0. 101 10 0 138.3278  144.5763  104.44 353430 376314 106.19
0. 097 90 0 138.3278  132.5909 95.78 353430 32.3322 91.20
0. 097 80 0 138.3278  136.718 1 98.77 353430 35.4834  100.12

F K5 NDMA #1 NDEA .

3 e
3.1  EHIRES

B EMA /511347 /2019 SCHFZER T Xt i 4G
G240 v ST P (A VB A 15 e iR A T AU VPA o T 352 4% B
2k IO 1) 42 ) R G U Sk AR k2 B et | B g AR
SRR s L AR, WA IR AR B A T AR
PR LA TSR A ) A 5 2 R
il o3 5 e 24 o) R0 4 A O ASBIESE HhOR AR
Tl 0 SR % o S5 LR IR 70 e SR DT T T Fh A2 4 - S R
fEl N-(2-53) - WRWE R R £h I B il 15 22 e 58
WRITTT B , P55 25 M FE R R AR H AL 59 G
B R RIS 5T B | A 2% 5, 5 G o A
6 FH R R e R T AU 7038 LA F T AR v TR 56 ) ]
R A M, e 8 AR AL UL I I i Rk e R 1k P 45 v
A AR BT A e S Ak G ) o A3 PT BB A T | AV TE
VA R A A O S B 5 A, AR i B B A R B A A
Ht ] e F TG Yo | ARSI, Zeat ZZ bR i i
2, A R A NDMA FI NDEA , 22 1 46 4% 24 Ri
BT A= A S Bl A eSS 505 Y i XU /N o
3.2 SWMAREE

N = WA HEZE % o I i 7 v 24 GC - MS/MS
2RI 3% - H R % (LC - MS/MS) ik 0 - 1
LC - MS/MS 7 H1, NDMA g 45 5 | W T 32 %5 59 i 1
SRR, A AL L 55 e i, NDMA 835058 | R
R R AR 5 T S5 A TR 20 e R 0T VT K LA
%5, LC — MS/MS 32 23 #5578 ME LG 2 A4S 0 7 oK o il AS iF
SEHR I GC - MS/MS 3 BETIE

S Ty I AR R G VA AR, 4 3 R
[LESNAN S B SR S R B SR WL AT B S e
BEAE AT, For DAL G v 7 (.24 24 53 1 W i 55) 1)
343, i Ak B — S P e A
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HERETT AR e, 25 FE R AR iy R, J o

—, ELRERE AR Dk AN iRt A, S e bR, T

PRI AR BUZ R B I8 N - WA

G — RIS AR E RER AL G B R T

0720, MRM BAT B i ) SR MR R AR, RESRORRIR P 3

EGAR P R R e P L HERE \MRM ZEATIE

3.3 REEEKRE

05 5 5 2 B O 24 R L

FRJZ ,NDMA % A5 H A A fE# it 96 ng, NDEA

NEH A A RE M T 26.5 ng, H e KR A &8

106. 2 mg, $LITA 5 & NDMA R1G#81d 0. 90 pg/g,

NDEA A43iid 0. 25 pg/go

5%

(1] XA, B3+ . A% 2 A FRMIT AR X ([J]. LR
HEEMAT I ,2003,1(68):1 - 4.

[2] ICH. Assessment and control of DNA reactive(mutagenic) impuri-
ties in pharmaceuticals of limit potential carcinogenic risk risk.
M7(R1) [EB/OL] . (2017 =03 —31) [2020 — 10 -27] . https: //
database. ich. org/sites/ default /files/M7_R1_Guideline. pdf.

[3]1 WHO. 5 T2 20 2% [ i 5 AF S0 LA B 4 7 £ [EB/OL.
(2017 =10 =30) [2020 — 10 - 27]. https: / /www. nmpa. gov. cn/
directory /web /nmpa/xxgk /mthd /20171030163101383. html.

[4] 4545, FROEHR . Bbimd N - =R B A0 & 20k An &
ikt & k()] EFRST 54EE,2019(15):16.

[5] # %M, 3 #,E 0,5 . S0 EH - FBAEXR
B AT i) se RO SR A AP 3 A N - BA R AR
R, B4 E,2021,41(4):720 - 725.

[6]1 %1 H,5k #,3% &.,5. &8-S5 RERRNEE
SR N S R E 0 Y R a2 AR
o 2548 % ,2021,18(5) :454 - 458.

[7] #A A, FHERE, 0424, 5 . AR &% - s BOR km 2 R
R RER=TFRINEHER T N- RAA= T e aE[]].
T E E RS 4 &,2020,40(24) :2531 - 2534.

(8] Fk .2l #r,5k &, F . ;a4 EH - RN
RBBRFRMALHAFRE N- AR F R[]



