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WE. BN ZRAHNEAGEHRRHSE T R HLBELETLTH O EBEE S FHRKECP - MS) k. Fik  VARNER A 0 Rtk

Z R AR E AR AL AR VL 1ORh A= WRe 2 AR, F B FHRIAEA 18 L/ min, FAAAEHN 0. 94 L/ min, B A A E# 1.2 L/ min,
HIRAFEA 1.6 kW, B ® EH - 1635V, bk & EA 800 V. EER 42 (Li) 4 (Cr) (45 (Co) AL (Ni) 4R (Cu) AR (Ag) 45 (Cd) .40
(Ba) 45 (Pb) 47 (Ce) 4k (Ho) 44 (Lu) R E K E 3942 0.5~80ng/ mL B W 5L Eva B AE / MARR AL MEE R RIF(r=0.9996);
MM PR A 0.001 ~0. 147 ng / mL; 45 % B A& 8 M F MR I 45 R 69 RSD ¥/ T 3. 5%;-F ¥ =M £ 4 91.29% ~ 94. 59% , RSD
1.93% ~2.79%(n=9) ;3 At P E Nifo Cu, FH A E 534 22.64 ng/ g o 12. 10 ng / g £518 7 E AR, 047
ik MR 2R AEHER TR EH d ERRALF EHEBLTHEE,
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Simultaneous Determination of 12 Metal Elements in Blonanserin Active Pharmaceutical

Ingredients by ICP - MS
PEI Lijuan' ,YANG Jizhang',LI Jian',LI Zhuo' ,XU Yanmei’
(1. Department of Pharmacy,The First Hospital of Hebei Medical University ,Shijiazhuang ,Hebei,China 050031; 2. Hebei Institute for Drug and
Medical Device Control,Shijiazhuang ,Hebei,China 050200)
Abstract: Objective

determination of 12 metal elements in blonanserin active pharmaceutical ingredients (API). Methods

To establish an inductively coupled plasma — mass spectrometry (ICP — MS) method for the simultaneous
With nitric acid as the
digestion system, the samples were processed by microwave digestion. The internal standards were '"Rh and '"'Re,the plasma flow
rate was 18 L/ min, the atomizing gas flow rate was 0.94 L/ min, the flow rate of auxiliary gas was 1.2 L/ min, the radio
frequency (RF) power was 1.6 kW,the simulation voltage was — 1 635 V,and the pulse voltage was 800 V. Results The mass
concentration of lithium (Li),chromium (Cr),cobalt (Co),nickel (Ni),copper (Cu),silver (Ag),cadmium (Cd),barium (Ba),lead
(Pb) , cerium (Ce) , holmium (Ho) and lutetium (Lu) showed a good linear relationship with the instrument response value /
internal standard determination value in the range of 0.5 — 80 ng/mL (r>0.999 6). The limit of detection (LOD) was in the
range of 0.001 — 0. 147 ng/ mL. The RSDs of precision,stability and repeatability tests were less than 3.5%. The average recoveries
of the 12 metal elements were in the range of 91.29% — 94.59% with RSDs of 1.93% - 2.79% (n =9). Only Ni and Cu were
detected in three batches of samples, and the average contents of Ni and Cu were 22.64 ng/ g and 12.10 ng/g, respectively.
Conclusion The method is simple, rapid, accurate and suitable for the simultaneous determination of multiple metal elements in
blonanserin API.

Key words:blonanserin;active pharmaceutical ingredients;ICP — MS;metal elements;content determination;quality control
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PE /A ] ) ; ETHOS ONE F 430 1 i A X (72 K F Milestone
N F]) 5 XS105 Y H, 7 K- (Fii -+ Mettler Toledo 23 7], A
BE R4z —) s Milli — Q 2k il & 2 45 (35 [ Milli-
pore A1) ) o
1.2 %4

AR MR RRES (A R A g R A IRA A,
it 243 %5 110111, 110112, 110113) ;5 Li, Cr, Co, Ni,
Cu,Ag,Cd,Ba,Ph, Ce, Ho, Lu ¥ 0 2 bR E R (E ZK br
TERE 5 9% 5 0 91 GSB 04 — 1734 - 2004, GSB 04 -
1723 - 2004, GSB 04 — 1722 - 2004, GSB 04 — 1740 —
2004, GSB 04 — 1725 — 2004, GSB 04 — 1712 - 2004,
GSB 04 - 1721 - 2004, GSB 04 — 1717 - 2004, GSB 04 —
1742 - 2004, GSB 04 — 1775 - 2004, GSB 04 — 1783 -
2004, GSB 04 — 1787 — 2004 ) , LA X N#R4% (Rh) , % (Re)
PATT R AR VR (TR ZE bR I RE S 45 43 51 GSB 04 —
1746 — 2004, GSB 04 — 17452004) , ¥ [ [E F A (0.4 )&
Ko B TR R AT s, R O 1000 wg / mL;
IR A ik ol HAaR 34 el K A B Atk .
2 HEEHER
2.1 RIEEH

GRS 18 L/ min, LS 0. 94 L/ min, ffiBh
Wi 2L/ min SPHEIE 1. 6 kWL ELIHLE - 1 635V, ik
e 800 Vo & 7Li, 2Cr, Co, ®Ni, $3Cu, 17Ag, 1'Cd,
138]3a ﬁ ?\1 Hj‘ L‘/{ IOSRh f[] %\1 ﬂ‘j P';J 1:/]} s ZOSPb, 140Ce, IGSHO,
SLu It 2 DL 8 Re TLE N NFR o
2.2 BEHE

TRATCEARE & 5 BIRS % B Li, Cr, Co, Ni,
Cu,Ag,Cd,Ba,Ph,Ce, Ho, Lu .70 R br i IE WS L 0
2% TS TR Vs YR W 8 T e MR B2 270 1 000 ng / mL TR &
TCEBREN W

25 TAEVE I G % BUR A JC B AR EN £ W
S, I 2% FiF§ PR Vs VRO T8 80 Jo vk 8 4393 R 0. 5, 10,20,
40,60, 80 ng / mL ARG TCE R TAER W

IRA BRI T RS % B BURD, Re 50T AR MEIR TR
I, 0 2% i 1R Vs W s 86 i) i BT £ MR BE R 20 ng / mL
IR A AR

MR SR BURE T 2 0.2 o RS B RRAE BT
fRHE IR AR 3 mL IFHCE SRS , B T A ST
SEA G FK RS 2 25 mL HSE (04 ik £
YR G T A TN VR TR AR B AR P, K 2
FAgE NP

25 VA W AN IR, e A3 A V) % T s ol
2% HNAg
2.3 HiEFEEE

LRMEIC R 2. 230 5 TAEVS 32 2. 1301
T AR AR A, LA TR T R (X, ng / mL)
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Tab.1 Results of the linear relationship investigation and LOD

TE B r LRERGg/ml) AR ng/mL)
Li Y=2.4542 X +0.6745  0.999 0.5~80 0.020
Cr F=3.8001X,+0.4297  0.9996 0.5~80 0.027
Co F=1.9822X-0.0426  0.998 0.5~80 0.147
Ni F,=2.0842 X,+0.8325  0.9997 0.5~80 0.045
Cu F=1.3844X-0.0283  0.998 0.5~80 0.063
Ag F=3.0229 X,+0.0032  0.9998 0.5~80 0.033
Cd F=1.7834X+0.0293  0.996 0.5~80 0.045
Ba F=2.9083 X,+0.0289  0.996 0.5~80 0.035
Ph F=1.87123X-0.0778  0.9998 0.5~80 0.020
Ce  F,=2.9386X%,+0.8007 0.997  0.5~80 0.029
Ho  F,=1.5832.X,+0.4292 0.9996 0.5~80 0.002
L F=15933K,+0.1309 0.9999  0.5~80 0.001

S AL R ISR T AR /PN A (Y) S A AR A
Rtk 251 £ 1,

FEDBR 5% B 2. 2350 1 258 AV i i, 0 HoAs
e 22, 4 2. 1300 R RS0 A5 S e 111k, e 54X
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ZEXF L I AE I G 28 o R SR S B L 25 SR L 1

G 2 B 00 - B2, 2 300 T AV Bl 80 ng / mL i)
FON T AR ROGE &, 35 2. 1300 R 36 2% (3 S R 5
6 UK, 1L SR AR I O (B 25 SR 12 R 4 Jm e 2 AR e R A Y
RSD H90.57% ~ 1. 96%(n = 6) , ZE WL 2$kE B R,

FeoE P  BORE i (165 110111)0. 2 g, K% R
T MAIR A TCEARMEN W 0. 2 mL, 32 2. 200 F 7kl
B I, /0 TR T 0,2,4,6,8, 12 h 4%
2. VI RIS A R ERE DN | S SRA AR R 1 45 5 12
4B JC R ALAR M B AE ) RSD M 0. 56% ~ 3. 32%(n = 6) ,
TS TR T CE 12 h NRUETE R AT

AP < HRURE i (HE5 2 110111)0. 2 o, KB R
MR A ITTRPREN 451 0. 2 mL, A7l & 6 7y, ¥
2. 230N Iy VA A A R R 2. 1 T e SR R i
BRI SE S SRR B, B S R 2R AR
TCEEEERIIRSD 91.06~2.07%(n =6), W7
REA MR

T e S 6 < BORE iy (1654 110111)0. 2 ¢, K%
FRAE RSB AR A T EAR N 4 WIS &, #62. 25
75 1k i £ AR S AT, 2 2. 1 TR R I8 A A R 2
SRR AR, IF T SR ZE R SR 2.

2.4 HRERETESENE

B3 HURE A 4500 R, 45 2. 2 T J vk il £ I S v
W, 2. 1T a0 S5 R AR D o 485 A 38 SR S Ni A
Cuo Hiib Ni & 843518 20. 53,23. 14,24. 26 ng / g, -1
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Tab.2 Results of the recovery test (n=9)

Ak HabEg)  MWAE(g) WEE(g) EHE%) X(%) RSD(%) |tk H&bE(g) MAE(g) MEEZ(g) EkE(%) X(%) RSD(%)

Li - 25 22.43 89.72 Ag - 25 24.15 96. 60
25 22.86 91.44 25 23.56 94.24
25 22.36 89. 44 25 23.41 93. 64
100 91.35 91.35 100 94.36 94.36

100 90. 37 90. 37 91.77  2.68 100 93.54 93.54  93.70  1.96
100 90.59 90. 59 100 95. 66 95. 66
250 236.33 94.53 250 230.49 92.20
250 242.56 97.02 250 226.13 90. 45
250 228.75 91.50 250 231.55 92.62
Cr - 25 23.66 94. 64 Cd - 25 23.16 92. 64
25 23.56 94.24 25 22.47 89. 88
25 22.59 90. 36 25 23.59 94.36
100 89. 54 89. 54 100 90. 66 90. 66

100 90. 12 90.12 91.79  1.96 100 95.13 95.13 92.26  1.93
100 92.45 92.45 100 93.26 93.26
250 230. 67 92.27 250 227.33 90.93
250 229. 46 91.78 250 227.48 90.99
250 226.82 90.73 250 231.26 92.50
Co - 25 22.91 91. 64 Ba - 25 23.11 92.44
25 23.56 94.24 25 21.99 87.96
25 23.43 93.72 25 23.91 95. 64
100 91.48 91.48 100 95.36 95.36

100 90. 86 90. 86 93.38 2.32 100 94.39 94.39 94.04  2.68
100 90. 99 90. 99 100 95.21 95.21
250 240. 32 96. 13 250 240.27 9. 11
250 239. 86 95.94 250 237.61 95. 04
250 238.44 95.38 250 235.44 94.18
Ni 4.791 25 28.34 94.20 Ph - 25 23.62 94. 48
4.836 25 28.24 93.62 25 22.33 89.32
4.723 25 27.18 89.83 25 24.01 96. 04
4.475 100 94.79 90. 32 100 96. 12 96. 12

4.497 100 96.23 91.73 91.29  2.47 100 95. 46 95. 46 94.59 232
4.543 100 97.12 92.58 100 93.31 93.31
4.520 250 221.49 86.79 250 240. 43 96. 17
4.836 250 235.28 92.18 250 239.51 95.80
4.723 250 230. 67 90. 38 250 236. 42 94.57
Cu 2.565 25 26. 12 94.20 Ce - 25 23.81 95.24
2.589 25 26.00 93. 64 25 23.03 92.12
2.529 25 24.99 89. 84 25 22.94 91.76
2.396 100 92.72 90. 32 100 95.32 95.32

2.408 100 94.15 91.74 91.30 2.47 100 93.48 93.48 94.48  2.59
2.432 100 95.01 92.58 100 91.29 91.29
2.420 250 219.40 86.79 250 241.03 96. 41
2.589 250 233.05 92.18 250 246. 05 98. 42
2.529 250 228.49 90. 38 250 240.59 96. 24
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Continued Tab.2 Results of the recovery test (n=9)

AE HEbEhg) MAT(g) NEE(ng) =kE%) X(%) RSD(%)

Ak HRbEg) WAZ(g) WEE(g) =kE(%) X(%) RSD(%)

Ho - 25 23.63 94.52 Lu - 25 22.37 89. 48
25 23.01 92.04 25 23.54 94.16
25 22.42 89. 68 25 22.96 91.84
100 94. 65 94. 65 100 96. 23 96.23
100 93.25 93.25 93.93  2.19 100 95. 86 95.86 9414 2.79
100 96. 28 96. 28 100 91.22 91.22
250 240.39 96. 16 250 239.82 95.93
250 236.55 94. 62 250 241.22 96. 49
250 235.41 9%4.16 250 240. 16 96. 06
Ei- hAMH,
Note:"-" indicates that no element is detected.

22. 64 ng/ g; Cu & #4344 10. 32,12.52,13. 46 ng / g,

S 12,10 ng/ g
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