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Abstract:
teristics and common rules, and carry out risk assessment. METHODS  February 2018 to June 2022, ICP-MS was established to de-

Objective To determine the content of 40 inorganic elements in Xuesaitong injection, summarize its composition charac-

termine the content of inorganic elements in Xuesaitong injection, and the contents of samples from different enterprises were deter-
mined. Hazard identification, hazard characterization, chemometrics analysis and risk characterization were used for risk assessment.
Results The ICP-MS method for the determination of 40 inorganic elements in Xuesaitong injection was established with good lineari-
ty, sensitivity and accuracy. A total of 26 inorganic elements were detected, and characteristic atlas of inorganic elements in Xuesaitong
injection showed obvious differences among samples from different enterprisesThe health risk of heavy metals and harmful elements in
Xuesaitong injection was low.Conclusion There is some interaction between inorganic elements in Xuesaitong injection, and more at-
tention should be paid to the elements such as Na, K and Mg, which showed highly significant positive correlation with harmful ele-
ments . Normal dosage of Xuesaitong injection would not cause unacceptable health risk to the normal population.
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1.1 XEESHR G S E R TR Y
(PerkinElmer NexION 2000) , {3 % 1 % {X (CEM 6
CLASSIC) , H #4ub (1 158 BHW-09C) .

{0 B G5 TR (fisher scientific 2T ) , 225 T 7K ;Se
T FE PR EE W A 35 88 TG R A BRA ;AL
As.B.Ba.Be.Bi,.Cd.Co.Cr.Cu.Fe,Ga,Li,Mg,Mn,
Ni.Pb.Sb.Sn.Sr.Ti.T1.V.Zn £ JCEbrAEE R F 5
R s A DU A B A R 7], HoAh i [ 1R 5
& V&8 B T AR AT I o o 6 U I FE T TR 5
W A A A R TR 25, ok AR L™
b, 454393 201,202,203 .BO1 . B02 .BO3.,
1.2 XWAHZE
121 g dce SHTIEE 1 600 W, B </ S
Pt 1.2 L/min, 2546 GRS Wi fE 0.98 Limin, % )
%% 35 r/mino il 8 AL 3N kenetic energy discrimina-
tion(KED) , T AFH I 2 : 4.0 mL/min, RAE 31K
122 EikH &
1221 WARE R B & 4 K% R Sc . Rh . Re I
JC R PR ME IS &, KRR BB EE 1 mL 45 7% 50
ng RS IR K BB Se Y . Th BATE EARE IR K
T, UK B 1 mL &5 50 ng (IR AV
1.2.2.2 AR S & BT NF & 0K R IUH
N7 P8 TR 5 T, FH 2% il TR VS T R, il K B Na
Mg.Al.K.Ca.Mn.Fe,Cu.Zn Ba % it f& ¥ & 4 10
we/mL [ bR AE At £ VS W 15 & Heg JU 2 i Wk N
0.1 wg/mL A5 HEAE #5025 Hf T R B vk 2 1
pe/mL (AR ERE £ I 3 o
1223 EAME S ERNF A 53k O
N7 AR R G 25 T TR, D 2% il R Vs YRR R, 1B 75 L
Be.B.Ti.V.Cr.Co.Ni.Ga.Ge.As.Sr.Ru.Rh.Pd.Cd.
In.Sn.Sh.Te Hf \W Re.Ir.Pt . Au . T1.Pb Bi L it &
W43 5 0.5.1.5,.10.50 pg/L, % Na,Mg. Al K.,
Ca.Mn.Fe Cu.Zn Ba Z it ¥ 54351124 10.50.100.,
200.500 pg/L, & Hg JUR B s W EE 730714 0.2.0.5. 1,
2.5 wg/L R BT VR B TR 5 0 BT U
1.2.2.4 R & E R B H A R % B B 2
mL, B v 0 R T R v IR R 5 mL, #03%
P A AR (10 min FHE ZE 120 °C,13#4F 2 min, 5 min
T 2 150 “CLRFF 5 min, 5 min FHE 2 190 CHR R
45 min) EATIE M IH IR A5 1S R H 2 60 CLLF,
HCH 9 L BT 105 °CHUEAB L I HGEE R 2 1 mL
LA W AR I, W T A W B % 50 mL i
o, F D K PR RS R RE 3 K, A IR TR IR R T R
o, FKE 2 2 205 4850 A A VA

I3 ] 2 X500 28 VAT

1.2.3 w2k AR AE X AT A RN BB
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"Sn ., *'Sh. *Te A¥Y 1E K N R ; HE, W, "Re.
Pl P AU LCOTL T Ph  2YBi LA AE S A AR 5
Ba L “Rh V£ N MR ;@ Hg L YRe /N NAR. X E
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P K H R E PR P iz H PR ki i
- (ng/mL) (ng/mL) - (ng/mL) (ng/mL)
Li 0.005 0.017 Sr 0.023 0.077
‘Be 0.001 0.003 2Ry 0.002 0.007
"B 0.928 3.093 '%Rh 0.001 0.003
B4 1.011 3.370 1%p 0.027 0.090
oy 0.009 0.030 "ed 0.005 0.017
2Cr 0.043 0.143 " 0.290 0.967
*Co 0.003 0.010 Sn 0.083 0.277
ONj 0.033 0.110 1218}, 0.026 0.087
“Na 4.165 13.883 Bore 0.023 0.077
Mg 0.491 1.637 18O f 0.009 0.030
7A] 0.667 2.223 18y 0.009 0.030
K 0.652 2.173 '"Re 0.004 0.013
“Ca 4.872 16.240 93]y 0.018 0.060
*Mn 0.004 0.013 19%5py 0.049 0.163
TFe 2.218 7.393 TAy 0.028 0.093
Cu 0.027 0.090 205) 0.015 0.050
7n 0.340 1.133 205p}, 0.018 0.060
“Ga 0.003 0.010 9B 0.444 1.480
HGe 0.025 0.083 "¥Ba 0.001 0.003
PAs 0.028 0.093 2 Hg 0.002 0.007
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2.1.5 AR IE  7E 2 h P Ta) ] B 2 E
8K, LA U R M H 115 RSD, 47T E A9 RSD #1/)h
T 5%, FRWRE R

2.1.6  EDKCFXIE R B A 2 mL, 43 )
E T R AR B R 3R 9 Ao 3L 1
2 30 ATHE , 20 BIKS 25 I KR HEAE £ V5 W 1 b
fifh £ 1 W 2 PR ME A A VS TR 3 45 0.25.0.5. 1 mL, #%
“1.2.37 00T 7 i il A TR DA 3k it VA L, R R A
T, S5 DR A 87.2%~113.8%

22 FTEMNELER HIR2.37W0 ek E it
THEC I 28 38 1 5 W 40 FRIEHLOT A5 R
W32,

R2 MFEETES T 40 FTEHLITR & 5/ (mg/kg)

M Li °Be "B PNa Mg YK BCa  *Ti
701 0.098 3.8 81.7 2711.3 23383 31214 0 153
702 0.099 3.9 77.1 27332 23652 3108.5 0 3.9
703 0322 4.0 663 2972.5 2363.1 37508 0 45

BO1 0.354 3.8 58.8 5196.7 43452 13889.7 73958 259
B02 0.068 3.9 94.6 4971.4 43585 108783 10292.7 28.2
B03 0.125 3.8 99.8 54188 4141.5 10726.6 9229.7 15

5 'V FCr TFe “Ni M “Cu “Ga  "Ge
201 115 — —  — 4183 1457 — —
202 14 — — — 4182  100.8 — —
203 28 — —  — 4296 838 — 0.3

BO1 28 6.1 3324 04 430.2 277.9 79 0.1
B02 54 185 4622 0.7 442.0 283.8 39 0.2
B03 29 149 4484 1.0 440.4 290.2 5.4 —

*H:%‘ 75AS ]03Rh SSSr IOGPd IISSH l38Ba ]80Hf ZOQBi
Z01 72 25 — 1263 18.5 147.7 1.7 21

702 81 25 — 1252 11.8 147.3 0.7 20.0
Z03 99 24 — 1246 5.1 182.6 1.3 17.5

BO1 132 24 973 1240 52 191.0 0.8 16.7
B02 12.7 2.4 146.8 1263 11.6 156.8 1.0 17.0
B0O3 13.0 2.4 1392 1233 6.25 196.4 0 16.3

2 L7AL"Co. *Zn ., '"PRu, "'Cd . "In, "*'Sh, Te . "W, "¥Re
Sl P Au 2Hg TP A A
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25 WEFITEFESW
2.5.1 ABE WSl FH SPSS 25.0 F X E i it
17 Pearson A1 CME T, 5 SRR B 40 R EHL TR
Cu5 Na K .Mg.Ca.Fe . Sr M g Z M 1EAHC, 1M As
5 Na K Mg S0 E M EA G 5 Bi R A 5 1 T
1 (P<0.01)
252 ERH M KR SPSS 25.0 B A4 X E i it
15 B AT L2 3, R E R T 1 0
PRI A2 3 T, BT Z TR
92.046% , 2 W 34> 3= o3 K T AR A 1 2 58 1 25
00| TV OB N = v 1 7 o | N S R e = o ]
B4, DL (B A AR | 34 5 180 A 4 o Tl . 1]
1o 155018, WLIE 2.

6 JLFE S AEZS Al FR AT 3 WA, — S Ak A9 3 4t
BE AR B T 55— Z A 9 3 AR S A A
— B E, WAl B AF B B 22 5, LAl oK
LR [ TEHLIC R B fr A — e 25 5%

R3 TR T 22 TR

SRR FEAEfE DI % B 22Tk %
1 14.450 60.210 60.210
2 4.675 19.478 79.688
3 2.966 12.358 92.046

2.6 RBIERE  H MR E R e FEREERS R
78 VA 0 RS 47 1 4 38 4 A28 BRGT 1 530 1 Rt
A B KU PR
26.1 AERI EEHEME KEERE IR
WSV R DA A IR INFR G B RE RS
(JECFA) B Cu 94 2 e KBS H A & (PMT-
DI) 4 50 wg-kg'-bw"*' s WHO #£ 1 As i £F H LU
FHE T BRAE (BMDLO.5) 4 3.0 wg-kg ' -bw "' ; & [H
E R IR E (USEPA) 42 1 19 Cr B H fe KFLIBHRA
7 TDI K 3 pg-kg'-bw' VE M {dHETE B EH" . K&
TCEMERE FEHAE AN Tk E S H 2
Vr4E AR (ADD) , Bl As . Cu . Cr i ADI{E 43514 3.0,
50 #113.0 wg kg -bw ' (bw MIAF ) .
262 FEEFE UESEEMAETREBEN
FE (BN PR FH e oM 6, A 7 B BT A
Exp=(EFXEDXMxXC)/( ATXW ) (A1)
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R T T I 258 T R 0.4 g5 CORFE S R
&R A FE TR, S TR ks ik =i,
AT mglkg; AT R34 F54 REL, LA 365x70 4F 115
W AR B, DL 63 kg 1.

MR 203580 1M 28308 B P As . Cu Cr I H
Zk 15 1 (Exp/pg- kg™ -bw™) 431124 0.006 ,0.13.,0.008,
AT As.Cu.Cr 9 H L1 A & (ADI/pg-kg -
bw™)0.006.,0.13.0.008, 7 IF & 71 18 ¥ Il 2E 38 7
SR 23 X (e BR NARE 7 A A O] 12 37 (1) A 5 RS
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WE: BH @57 HPLC-CAD (R SR AH (i - 55 sCRMER ) IR E PR EFLEY . Aik AU IR 2019 47 5 A %2020
43 A, A Waters XBridge Amide(4.6 mmx250 mm, 3.5 wm) BEFE (354 ; 7K - 285 (10:90) 437 2 AH 5 58 4 1.0 mL/min HE IR A
35 ‘C;CAD B S H B - 25 AU EE R 35 °Co 280 0.9 RARMI AN 10 Hz; il U8 H BN 10s. R JREAE0.005 ~ 0.500 g/L A
BEVI IR R A A ek 6 2R (7=0.999) , 78 12 FR (S/N=10) 4 5 ng, FrMIBR (S/N=3) 4 2.5 ng, MR A 100.2% , AN F7fE2E (RSD)=
0.71%. £ HPLC-CAD LR AGE R, /B s, i FH PR 38 At 0T, il R IR FUE 1Y T s B F B

KR WKE; HE; SRR -t 5 R 8 e

TRIE ;

Determination of the content of urea cream by HPLC-CAD
LIU Dongmei',ZHAO Hui’
Author Affiliations:' Department of Pharmacy, Taizhou Hospital of Chinese Medicine, Taizhou, Jiangsu 225300, China;
*Department of Chemistry, Taizhou Institute for Drug Control, Taizhou, Jiangsu 225300, China

Abstract: Objective To establish an HPLC-CAD (high performance liquid chromatography-charged aerosol detector) method for
the determination of the content of urea cream.Methods This research was conducted from May 2019 to March 2020. The chromato-
graphic column was Waters XBridge Amide (4.6 mmX250 mm, 3.5 pwm). The mobile phase was composed of acetonitrile-water (90:
10). The flow rate was set at 1.0 mL/minand the column temperature was maintained at 35 ‘C. The detector of CAD was applied with
nebulization temperature at 35 °C, and collection frequency at 10 Hz, and filter constant at 10 s, and power function value (PFV) at 0.9.
Results The linearity of urea was fine in the range of 0.005 ~ 0.5 g/L with the correlation coefficient of 0.999. The limit of quantita-
tion (S/N=10) was 5 ng and the limit of detection (S/N=3) was 2.5 ng. And the average recovery was 100.2%, with RSD being 0.71%.
Conclusion The new established HPLC-CAD method shows better sensitivity, convenience, and durability for the determination of
the content in urea cream, and is suitable for batch analysis, which could be a new method for the quality control of urea cream.

Key words: Urea; Ointments;

High performance liquid chromatography-charged aerosol detector; Content determination;

Quality control
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