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Application of Inductively Coupled Plasma Mass Spectrometry
in Clinical Samples Analysis

SONG Juan-e, YU Shui”
(National Center of Biomedical Analysis, Beijing, 100850, China)

Abstract: A review on the content and speciation analysis of trace elements in clinical sam-
ples by inductively coupled plasma mass spectrometry (ICP-MS) was presented. The study
is mainly focused on the following subjects: sample preparation (simple dilution, wet diges-
tion and microwave digestion were compared with each other); determination and speciation
analysis of trace elements. Furthermore, the application of the hyphenated technique inclu-
ding high performance liquid chromatography (HPLC), gas chromatography (GC), super-
critical fluid chromatography (SFC) and capillary electrophoresis(CE) are introduced, some
problems in the application and the handing strategies are simply presented at the end.
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2 ICP-MS
Table 2 The determination of elements in clinical samples by ICP-MS

Sample Element Method Sample Preparation Rel.
Li,Be,V,Cr,Mn,Ni,Co,Cu,Zn,Ga, As,Se,Rb,
Sr.Mo. Rh. Pd. Ag, Cd, In. Sn. Sh. Cs. Ba, Pt. ORS-ICP-MS 4
Au,Pb, Tl,Bi, U
Li,Be.B, Al. V,Mn, Co. Ni, Cu, Zn, Ga, Ge, Se.
Rb,Sr, Mo, Pd, Cd, Sn, Sb, Te, Ba, W, Pt, Hg, ICP-MS 5
T1,Pb,Bi,U
Ti,V,Cr,Co,Ni, Mo HR-ICP-MS  ORS-ICP-MS 8
Al,Ba, Be, Bi, Cd, Co, Cr, Hg, Li, Mn, Mo, Ni, .
Pb.Sb.Sn.Sr.TLV.W.Zr SEICPMS 10
Pt ICP-MS 19
As HPLC-ICP-MS 20
Cu.Zn,As,Pb,Se.Ni, Mo FI-ICP-MS 21
Al.Ti,V,Cr,Mn,Co,Ni,Cu,Ag.Cd,Sn,Sb, Ba,
ICP-MS HNO;-H; O 22
T1,Pb
Th,U HR-ICP- MS HNO;-H,O- H, O, 23
UEs U /2380) IR-ICP-MS 24
Cd(1*Cd/ " Cd) 1ID-ICP-MS 25
Hg(**?Hg /*'Hg) FI-VG-ID-ICP-MS HCl 26
Li,Be.,B.,Al,Mn, Co, Ni, Cu,Zn,Ga, Ge, As, Se,
. Rb.Sr,Mo. Cd.Pd. Ag, Sn. Sb, Te, Ba. Hg, W, ICP-MS HNO; 5
Pt.Tl.Pb.Bi, U

Al,Ba, Be, Bi, Cd, Co, Cr, Hg, Li, Mn, Mo, Ni,
s SF-ICP-MS HNO; 10
Pb,Sb,Sn,Sr,TI,V,W,Zr

Al, As, Cd, Co, Cr, Cu, Fe, Mn, Mo, Ni, Pb, Sb,

ORS-ICP-MS , EDTA, TritonX-100 18
Se,V.Zn,K,Na,Mg
Pt 1ICP-MS HNO; 19
Pt USN-ICP-MS HNO; 27
La,Ce,Pr,Nd,Sm,Eu,Gd, Th,Dy.,Ho,Er, Tm,
ICP-MS HNO;-HCIO;, 28
Yb,Lu,Y
Fe(*Fe /% Fe),Cu(®Cu/% Cu) . Zn(¥ Zn/* Zn) ID-ICP-MS 29
Al, As, B, Be, Cd, Co, Cu, Fe, Li, Mn, Mo, Ni, .
ICP-MS HNO;-TritonX-100 30
Rb,Se,Sr,Zn
ICP-MS HNO;-HCIO, 31
, Pb 1ICP-MS HNO; 32
Li,Be,B,Al,V,Cr, Mn, Co, Ni, Cu, Zn, Ga, Ge,
Se,Rb, Sr, Mo, Pd, Ag, Cd, Sn, Sb, Te, Ba, W, 1ICP-MS HNO; 5
Pt,Hg, Tl,Pb,Bi, U
As 1ICP-MS HNO;4 7
, As.Se,Hg.Zn,Pb,Ni,Cd,Mn,Cu, ,Fe FI-ICP-MS HNO;-H; O, 11
, 71 ICP-SMS HNO;-H; O, 12
Hg(?*'Hg/*?Hg) ICP-ID-MS HNO; VHNO; 16
As HPLC-ICP-MS HNO3-H; O, 20
La,Ce,Pr.Nd,Sm,Eu,Gd,Tb,Dy.Ho,Er, Tm, .
1ICP-MS HNO;-HCIO, 28
Yb.Lu,Y
Al,Cr,Mn,Fe,Ni,Cu,Zn,As,Cd,Hg.Pb 1ICP-MS HNO; 33
. 70 LA-ICP-SMS - 34
. Ph(277 Pb/206 Ph, 208 Ph/205 Ply, 201 Ph/25 Ph) IR-ICP-MS HNO;-HBr 35
Ca, K, Mg, P. S, Co, Cu, Fe, I, Mn. Mo,
( ) HPLC-ICP-MS 36

Se, Zn, Cd, Pb
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3 HPLC-ICP-MS
Table 3 Specific application of HPLC-ICP-MS in clinical samples analysis
Element Species Sample Chromatographic condition Ref.
(AsO), (AsB),
(DMAVY), (DMAI), 3
As 49,50
(MMAV), (MMAT) , ,HNO;
(Ash), (AsV)
; : »15 mmol/L
As Asll, AsV, MMAY ,DMAY , AsB, AsC 51
C18 Altima ; ;5 mmol/L
As AsV, MMA, Asll , DMA, AsB s 52
,5 mmol/L ,pH 4.5
As  Asl. As'. MMAY .DMA" : i 53
;5 -Tris
R AsT, AsY, MMAT, MMAY, DMAN, ’ ' ; - 15mmol/L -
S ’ ) E
DMAV , AsB ,pH 2.0
’ ; . 50 mmol/L
Se N 55
Tris-HCI Tris-HNO; ,pH 7.4
/ , (SeM) ,
5 0.6
Se (SeE),Se(V), (SeC), 56
mmol/L NaOH 0.5% TMAH
SeCV[)
P, (GSH-PX) : (1)0. 02 mol/L s
Se 57
pH 7.5 ;(2) (@8] 500
/mL
Hg (1), (MMM), C18 :20% :80% .5
Hg 44
(MEM) , (MPhM) mmol/L , pH 3.4
ZORBAXXDB-C18 :0. 06 mol/
Hg s ’ L L 5% (V/V) , 0.1% 2- 58
,pH 6.8
Cs 5 :0.05% m/v L-
Hg s . , 0. 05% v/v 2- s 59
pH 6.6
Mandal % DMAVY (2.8%) 5 ; 4
As , : As (58, 9%) ., AsY (34. 8%) . MMAY
0.14~0.33 pg/L, 7 (2.9%) DMAV (3. 4%); AsB
(AsB,1.0%) . (22.5%) DMAY (77. 5%); AsB
(DMA" , 47. 5%), (DMA®, (16.7%)  As" (21. 1%) .MMA" (27.1%)
13.0%) . (MMA"Y ,10.5%) DMA"Y (35.1%), 3~10
(MMA" ,6.6%) . (As",11.3%) 2
(ASValO.l%); Asm(62.4%)\ ’ N N

AsY (20.2%) MMAVY (5. 7%) .DMA" (8. 9%)
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