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Analysis of the Contents of 8 Metallic Elements in Compound Bendazol and Hydrochlorothiazide Capsule
Shells from 9 Manufacturers

GUO Fu-tuan', ZHUANG Bo-yang’, GUO Xian-zhong', WANG Ling’(1.Dept. of Pharmacy, The First Affiliated
Hospital of Fujian Medical University, Fuzhou 350005,
Fuzhou 350001, China; 3.Dept. of Pharmacy, Provincial Clinical College of Fujian Medical University, Fujian
Provincial Hospital, Fuzhou 350001, China)

China; 2.Fujian Provincial Institute for Drug Control,

ABSTRACT OBIJECTIVE: To establish a method for simultaneous determination of 8 metallic elements (Cu, Cr, Co, Ni, As,
Ag, Cd and Pb) in capsule shell, and to analyze the contents of 8 metallic elements in Compound bendazol and hydrochlorothiazide
capsule shells from 9 manufacturers. METHODS: The samples were pre-digested with nitric acid 10 ml at 150 °C for 2 hours. After
processing the sample with microwave digestion system, the contents of 8 metallic elements in 21 batches of capsule shells from 9
manufacturers were analyzed by ICP-MS. RESULTS: The linear range of 8 metallic elements were 1-200 ng/ml (+=0.999 8-
1.000 0) with average recoveries of 94% -105% (RSD<4.0% , n=6). 8 metallic elements were all detected in capsules from 9
manufacturers. The contents of Cu, Cr and Pb in samples from most manufacturers were higher than other elements but not exceed-
ed the standard limit. The content of Cr in samples from a manufacturer seriously exceeded the standards. CONCLUSIONS: The
method is simple, rapid and accurate; it is suggested to control the quality of the capsules strictly.
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1.1 I%=5

7700x % ICP-MS 1% ( & [# Agilent 23 7] ) 5 Sk i X ( E
VRIS B BT BN ) ) 3 CPA224s B HEL - R - (i[5 Sarto-
rius A 7)) s Milli-QA #£li7Kk %5 (& [ Millipore 23 7] ) o
12 #AEm5iRH

IR TCEMRMER (35 : 5183-4688, %% Cu.Cr.Co.Ni.As.
Ag.CAFIPb 4 10 pg/ml) IR AR (it 5 . 5188-6525, 7%
Li.Sc.Ge.Y.In.Tb.Bi %% 10 pg/ml) 33 I T 25 [5 Agilent 2%
3 42 i EL e S R IS (O 1 9 il , 21 L, BAK < 8
5995 ) s IR ARG, KB AliK
2 HAEEER
2.1 ICP-MS UK TIEEE

R EARE 15 Liml, BB A0/ S 1 Liml) 5 S48
.13 kW EALS TR 1 Liml; RAER R 6.8 mm; BEBh 4
PEFEHE 0.1 t/min; (L #RIZ 1AL He #5555 8 FH robust-low
s T 2 AE . ARG 3 RO IE.
2.2 WURHBRUR TIERS

RO I R A W3R 1

x®1 WMBHBEY

Tab 1 Conditions of microwave digestion

HH iz, C JEI1,psi (R ], min
1 120 435.0 3
2 160 580.0 2
3 180 652.5 20

2.3 ARNRE
2.3.1 IRAEIREX ISR . KSR BUR G 7T R bR RS
T, 5 %% A R YR R A R 4 B OC 3R T R 2 200
100.50.,20.5.2.5.1 ng/ml F4 TR FRHE XS RE S IA TR
2.3.2 PR VA NS (U . TSR o s S G M VR s
20K, T HE RS ) DI 50 RS HE 58 FRRR A /N 458 (A 154
WRESE) GBI . BURBECZ) 0.5 g K% AR E , B T
VYR Z. 97 T R P, NS IR 10 ml, £ 150 CHUSMR 2 h, 3% 1)
e BANE B IS B T AR AT T A .
f# ot 4205 e 2 50 ml b KA B 2 205 3250 1
PEIC TR . BRASIA B2 5S4 Rt it il 2 O vk il 45
25 IR
2.3.3 AR . BLi.Sc.Ge.Y.In.Tb.Bi%& 10 pg/mliE4&
BRI TBOE B, N 5 % fi R AR R A 200 ng/ml AR, TEARUE
TES VRN AR VA VRO 7 SR FHAE RS A AR R, JE 45 )
Li.Sc.Ge.Y . In.Tb Bi(“ XT s " 0 5 =) #E 58 i 40 N A
AR 2 52 5 VRS A i 1 B STA%U8E , Cu Cr . Co FHING
H Li F1 Ge #ES 19 2 0L AR IEA FACIE , As HH Ge F Sc #ES Y k2
AN AR FEATAEIE , Ag AT Cd H1 Y 1 In 35 0 R 480 AR EA A
iE, Pb i Tb #1 Bi #5504 i S AR EA TR IE . i THESRE 1
UL P BRI 3% I 2 0T DR U O G e e ) P B A
EFEH
24 ZHEXRER

2L Cu Cr.Co Ni As . Ag . Cd FlPb R W ER N 1,25,
5.20.50.,100.200 ng/ml B} I THEME , L& B T 2T EE S5 N
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BRI 04 BUABL (4) S AR BR 5T 1k 8 () Ay i A B 225 1l s o
Mk, B84k ) fE, Cu:4=0.335 8¢+0.158 3(=1.000 0);
Cr:4=0.254 9¢+0.031 8(+=0.999 8) ; Co: 4=0.445 0c¢+0.002 8
(r=0.999 9) ; Ni: 4=0.120 3¢+0.015 2(+=0.999 9) ; As: A=
0.024 7¢+0.002 7(r=0.999 9) ; Ag: 4=0.071 7¢+0.000 82 (r=
1.000 0) ; Cd: 4=0.010 1¢+0.000 025 (#=1.000 0) ; Pb: A=
0.080 0c+0.009 8(#=1.0000),

I 45 K8, Cu. Cr.Co Ni.As.Ag.Cd F Pb ¥l i 1
e L ST RIS 1~200 ng/ml,
25 i pRIAIE

SEATINAE “2.3.27 B I8 IV TR L1 IR, 1o S M 7 A v AR
22, LA 3A5RN 10 A5 MR 75 b e i 2 5 R R 32 109 LU AEL, 4330
A 4 R T FE R R AN E PR . 455 Cu iy 0.011,0.037
mg/kg; Cr >4 0.010, 0.033 mg/kg; Co 4 0.002,0.007 mg/kg; Ni
4 0.027.,0.090 mg/kg; As 24 0.007.,0.023 mg/kg; Ag K 0.003
0.010 mg/kg; Cd40.003.,0.010 mg/kg;Pb#0.006.0.020 mg/kg.
2.6 BEERR

B[R] — 153 20 ng/ml YR A A7 E % 200 % 6 YK, 3194 Cu,
Cr.Co.Ni As . Ag.Cd I Pb & 1 RSD 4351 4 1.8% .2.1% .
23% .1.9% . 1.8% . 1.7% .2.0% .2.2% (n=6) , T WL #4525
B RAT
2.7 EEMHRE

2 B IORE i (B 55 A A AL LS 120301) 6 3, Fi¢
“2.3.27T R TR A AR SRS IERE R . SR,
Cu.Cr,Co.Ni,As.Ag.Cd Fl Pb [y 2 & 45 43 %] Ay 1.442.
0.721.0.032,0.519.0.191,0.025 0.018 ,0.954 mg/kg, RSD 43 51|
}5.2% .3.7% 4.8% A.T% .5.4% .4.0% ,4.6% .5.3% (n=
6), KHZ LM EE M R,
28 ERMRE

B ORI 22 | 45 528 T Cu Cr.Co \Ni L As | Ag,
CAFIPb 243 51250.010 5.0.010 3.0.001 1,0.024 7.0.006 4,
0.002 7,0.001 4,0.005 5 mg/kg, BIIEF M PR , 2B 45 (I
ERE S A 2R T 2 T Jm b R AT
2.9 BRI

FE AR A T (I 5 A 2] L dib 5 120301 ) £
b 6107, B3 0.6 g, BT IHMHE S, S5 2010 4F e [E 245 L)
FUE M e Cr & EBREE (H A2 2) , Bk &AL
ug/mlIBAFRUER (Cu.Cr.Co Ni,As . Ag.Cd F1Pb) 4% 1 ml, i
A3 A T 7% A5 AR L A A R VA L I i A Il
K, 45H Cu.Cr.Co.Ni,As . Ag CdFlPb -2 [0Iit 4351 Ky
95.9% . 95.2% . 97.6% . 95.7% . 104.7% . 96.6% . 97.6% .
94.2% ,RSD 4+ %10 3.4% 1.4% 1.1% . 1.6% .2.7% . 1.2% .
1.3% .3.6% (n=6) , ¥ [A i ¥ 7% 94% ~105% i Bl 4,
RSD#<4.0%,
2.10 921 tERM S ENE

K FREURE L 249 0.5 g, IR “2.3. 27 0 K Jy WA 3L, 0 2 fik
AR T 8P & BT R & i A%t 9 il e 21 HERE
AT, A5 R LR 2,
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*2 22AMHEREENELER (mg/kg,n=3)
Tab 2 Content determination of 21 batches of samples

(mg/kg,n=3)

Egtald M5 G Co NI As Ag Cd Pb
ERAE 20120102 6367 1813 0.054 0384 0.084 0.085 0.018 0.781
20120209 0462 1.051 0.023 0269 0.080 0.016 0.010 1.083
20120406 0.632 0511 0.047 0074 0103 0.050 0.011 0.694
20120306 2.681 0591 0.018 0217 0241 0.123 0.008 0538
20120320 10.069 0505 0.020 0261 0321 0.105 0.013 1116
20120510 0.738 0591 0.024 0332 0101 0.176 0.010 0.468
WREAZE 120601 0.680  0.519 0.016 0216 0259 0.019 0.019 0.666
120301 1442 0721 0032 0519 0191 0025 0.018 0954
120406 0794 0424 0016 0290 0228 0.014 0.016 0.564
BFEAR 110824 1764 63.082 0.053 0358 0205 0.033 0.024 0.988
110827 2222 64251 0.037 0390 0.080 0.016 0.024 0.639
WREBAT 120303 1992 0544 0062 0679 0321 0171 0.027 1751
120203 0401 0403 0016 0301 0.116 0.034 0025 1392
P ] 111006 1211 0583 0.060 0253 0.030 0.087 0.022 1.050
120201 1206 0792 0025 0326 0128 0.057 0.028 0.797
KWFAR 12006 0997 0331 0.037 0.095 0.118 Al 0.014 0922
120609 0715 0343 0013 0254 0064 0014 0.013 0.707
INFESEAZT 120301 0.664 0692 0.044 0.041 0037 0.138 0.006 0.801
120401 0917 0756 0.041 0672 0.000 0275 0.009 0.554
WPSEB  11101 6077 L1102 0.029 0486 0344 0.175 0.057 2.049
110601 6758 1324 0.049 0301 0.067 0.120 0.019 0326
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(L) AR50 Hh Ay e B e S G 0 e 2 A 4 24 A
5 B R AH [ I AR 25 W RPN IR 56 A S b . R R AT
1T AHEHESCS (BT FRA 9 =l i 7= i, Bl
I e e FE AR 8 5 8 9 S UK B EtBA AHIF . A
iR A IR BT T A E AR S RO R B I HE
Wy 9 A4l ) S HE ST N 2SR AN [ A e B T 244

(2)TERESL AT AL FRL AR v, 236 2010 AR R [ 25 ML) i1
D5 R SRR % B T A T PR SE e T AR A . R, B
PEI R RE ST, 25 5 R AR IS, T IR R AT RE
2010 4 W € rp [ 245 3 ) SR B A A AT 3 0 T i 1Y)
e AHJEIZ T AL PR ) R o RIE , AR SR FTE 150 °C i
fif 2 b Jy i, [RDRE TT B A DR A 0 & AR ()t ol Ak B )
(] B o 4

(3) AR ST A i 0L i S e 4 9 R A e A 7
SRS RINE B EZ A BT SRS i LR
IAFEAEE HLAE FH I ™ A P R B B G . S5 51,9l
BT A e e 5E v Cr S B ™ SR s , {ELA 0 5 | R 85
I, AR R E 24

(4) 3328 B 9 Al () 2 2L e 0 S e s v e
PESEIA E e E & I T, 45 R R, Cu & i , 7 0~

10 mg/kg 2Z 8], AR 3k 2010 4 R (b [ 25 L) i 5 43 22 i -+
AYZESR ; Cr A Pb &5 il =, 78 1 mg/kg 247 Hifh 5 E 4R o0
RIS EA/NT 1 mgkg, %TRERETE T CuFl Pb & 5 fid 5
AP VE A AT B2 B Cu AN Pb S il o BEPE Al
MIREFEBR T Cr &/ ElArsh, R TFA HE TR Y
KRB bR, KB B He vh Cr 5 oA & 4 )8 & 2 A
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