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A method for the determination of trace levels of Pt in biological materials by ICP-MS
was studied. A matrix effect caused by high concentrations of NaCl markedly reduced
“the ion intensity of Pt. Using In as an internal standard compensated for the matrix
effect in NaCl solution and bovine serum. For the bovine serum samples (10-, 100~ fold
dilution and acid-digestion followed by 10-fold dilution), the In internal standard method
provided an accurate value of 1 ng ml™ ' of Pt added to the serum. A polyatomic ion in-
terference by HfO on the Pt determination was observed in the analysis of NIES Human
Hair reference material, which contains a relatively high level of Hf. The proposed
method was applied to the determination of Pt in liver, kidney and ascites fluid of a cis-
platin administered rat. The analytical values were close to those obtained by ultrasonic
nebulization-ICP emission spectrometry.

Keywords : ICP-MS; platinum determination; serum analysis; polyatomic ion interfer-
ence; cis-platin.
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ppb (ug/l) #5 ppt (ng/l) EBREAETHY, ZLH
FIRFHIE AT RE /S 7200, EARHBIROBME Pt DER
KHELTWEEEZLNS. LA L, KikidEEERD
DEBNICEBT M) v 7 AFHEZIRT O, I
BRSO THAHENLTFT P LET V=N Pt DA+
VREILEZ B BRFN, < M) v s ATEERHIET
HHEEULTA IV Y A (In) WEEEEZRE L. K
WEREBE LTy YRRIE (FBS) MV, MEDE
BERREE OO Pt 28U, Pt OREEERT
EUN R ZRRET U7z, B2, Pt OEERIIR LTI HE D
Bty (HfO) &2 FA 4 v TEMBTFRINS I
W, EEERRCERBZHAOVTHTA 4 OEREH
~NTz.

ASSEERY AT 75 v 2B<S> (BB) BHLZT v b
DR, UAKE, OB, BEKkdD Pt % ICP-MS RO
ICP-AES ZHHWTEB LD T ZIIHET 5.

2 % B

2.1 HERUVEER#

HE&R A v I LEERR: BRILFROR TR
SHEEEER (1 mg/ml) 2FNhZEN 0.1 M WBEBTH
WUTERLU.

INT =77 WAEHEYRWE . Aldrich Chemical 840 JF 7%,
SHTRERRER (1 mg/ml) ZERARIC 0.1 M B TH
WU TERUL.

YATITFY: ARMEREO Y AT 5 F Vv EATH S
IV IERMEHU..

W 2EBAEIEROBSMESE (Tamapure
AA100) ZfERU 7.

mE: 94757y 20+) x5 VO FBS 2R L
1z,

Ak, HA IV RTE Milli-Q SP RSB /KEBLESRE
TYESE U 7ok (LT 18 MQ DI L) %, JEdRRERY
GRABEE (BRBER) CEICBRHUTHL.

EREEFOR: B BREMSER (NIES) # Human
Hair, Pepperbush, Chlorella, Tea Leaves, KEEER
W5EAr (NIST) # Orchard Leaves, Pine Needles, Cit-

rus Leaves, Oyster Tissue

22 FEEMESRG

ARHFE Tk, NERFEES 77 AvEEMTEHE
t 4 7—EFTEH SPQ-8000A & ICP-MS % L
7z. Table 1 ICE2 D ICP-MS E&IZH 1 5 BIE LM
CRIRNY. EBEOE%IIL, Li Co, Ba, Pb Z% 1 ng/ml
SUERAREHOVTHBEARZITL, Pb OBEH
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Table 1 ICP-MS operating conditions

Inductively coupled plasma

Nebulizer Meinhard C concentric glass
Spray chamber Scott-type
RF power 1.4 kW
Reflected power <5W
Plasma gas flow 141 min~"'
Auxiliary gas flow 1.0l min™"
Nebulizer gas flow 1.01 min™"
Sample delivery rate 1.2 ml min "

ICP-MS interface
Sampling cone nickel, 1.1 mm orifice
Skimmer cone nickel, 0.35 mm orifice
Cone-load coil distance 13 mm
Data acquisition parameters
Mode Jumping (In, Pt) Scanning (Hf, Pt)

Mass range 110~200 a. m. u.

Number of channels 1024
Number of sweeps 30
Number of replicate 3
Dwell time (us) 100

920000 A v MIZE B LS ITHELL.

PHHED I #1TS 12 ®1Z, ICP-AES IZ &5 Pt DIE
B2iTofe. ¥4 a—8ETLERICP BXOWEE
SPS1700VR (2, CETAC #! U5000AT BHH A7 7 4
W —2HEE LT, 214.4nm OFEET Pt ZRIE L 12,

23 WHEHB/ T 7OEMBGEICEZEFHEBOD
by
SEEROSIRIZIE, NIOT 7 v EROFICER
LB EAN, ThET 70y EREASBPICANET L
VIYTINESRT A E T 70 v BHARYEZRV.
77UY PFA 7 75—/ T (Tml) RIT, F¥
TN 300mg E O £ HEL, B 3ml 214 CER
5., DL FIVEFT 70y PTFE A% (23 ml) 2
AN, TREFEIZK) 7oL v ESME I AN TERT
L. ZONEEBR 4L 50ml DKkEANIZE —H —
ZET LYY (a2a+ DR-510) IZANE (00W) T
5 9 RIMET 5. ¥ —h—2H0HUEIC 5 DRn#s
L, BBBIT7TTF—NATUVEROHBL, &y b
L—bE (150°C) TEREZETS. Wi 05ml 2NX
MELT 0.2ml FBEE CRMEL &, BEKPEZM
A TCHEEMPFZLITEMB UL I E2BELE, KT
UL YEABRIKEBLULTOIMBEEBTHEESERT 5.
SEETOZOVIMBEREIC > VW TIE, 0.1 M BEE2MNa
THEEFRREZIT- 2. KEBRICHE I 5HEREBEE, I
TEFEEP YV ZBOWTCEBR-ATiT- 17,
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10x10* . . T Table 2 Isotopic abundance of Pt measured by
ICP-MS
—_ Isotopic abund , %
§ P[ (m/z) plC unaarnce (]
~ . Measured Literature'?
€ 5x10° 1
3 190 0.02 0.01
pe 192 0.81 0.79
2 194 32.7 32.9
195 33.7 33.8
0 196 25.4 25.3
0 40 80 120 198 7.3 7.2
Pt / ng mi™
Fig. 1 Calibration curves of Pt
O: ¥*py; A 195p; [ 196pg 1.5 r’ 1
(a) NaCl
‘ 1.0 Rtireere 4‘-’”‘?
3 BRROEBE N
3.1 RIHREFGER os | S
RERAREEER (0,1, 5, 10, 50, 100 ng/ml Pt) & ' S
BHEREZ 0.1 M B CHRU CTIER L7 Fig. 118 ‘\¢
Pt DREMR A FBE /L RN 4P, 1P, Pt IzO WV T € | . .
[=2]
Y. BoNMERIOIT N HEBEFRE r=0.999 LI £ 1.5 i —— :
LoRfFsEREEZRL, BRELRIFTH -2, BH a {b) Glucose
RFZEHRY 7TV OERERZED 3 5ICHST 58
BEUTERTE, BREBEFREIVIho pRMMEIZOWD 10#«
THK 14ppt TH -7z,
Table 2 IZ ICP-MS THIE U 2 BEHEB KA D P [T 05
FHERZRYT. A2 OEMEMER I, BIEMEE X “ 1
E'OTEL—HUTHY, Table | \IRL EBRRHET
IERE s LA ASK® 51 B & & SEEEBERICONT 0 Ly, . .
RN BB 194 (329%), 195 (33.8%) , 196 0 0.001 0.01 0.1

(25.3%) DRNEDRIKD 92% % 5H5DT, KEER
T Py, 9P P EVCEB R T 1.

32 T bU vy XAFHEOHER

IR A s E DAERERIRIZIZ S Vs, B,
BRI ED % LRXVTEENTVS. ICP-MS T4
FEBFOMBICEZEET D54, LETHERDIC
FOBWTED A 4 VBRENSELTE< Y v 7 ATE
PREE 25, mEdiczEkT U s 09%, 7
VI —Z 03~04% WEFNTEY, Zhs5DHESH
Pt O ICP-MS BIEEICHE 22 ERHF 2. MFEOD
ICP-MS T 10 L LoFR 2T o, Hikt
UM A, ST—REFRERN 0.001, 001, 0.1% &
BHEEITELSE. ThHDOBEKFED Pt BEIL |

NaCl or Glucose, %

Fig. 2 Effect of NaCl(a) or glucose(b) on the in-
tensity of 1 ng ml™" Pt

[J: calibration curve method; @: internal standard
(In) method

ng/ml &755 kD ICERBUL 1.

Fig. 2 12 Pt @ ICP-MS BIFEIC B 58k F U o A
ETNA-ADHEEZRT. BEF P 208E
(Fig. 2,a) &, BBEICLZIZONT Pt D4 & ViRE
BERBICBD L. /X VvBREORDIEZ, SEE
NaCl IZ &% 4 A VEDOBA, 44 v EBROBD, +
VIV T A— v RAFT—a—-VOEBEY B ENE
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Z%ﬂé.~&KE%&®K%Wﬁ$&E%ﬁﬁ#K$
<Yy 7 ATEARKEVIEPAOSNTED, Pt
OWBL L COMmEEETCH . —F, TI—AD
%%(Eg&b)ﬂ,ﬁﬁ%ﬁﬂ%ﬁ@h%f.ﬂw
AF VBREILZIF--ETH I

ﬁgQKﬁbntm®4¢>ﬁE@ﬁ9%ﬁE¢é
o, PUEMEEE AR U fo. PEEEICHE LT, R
SRR OSERMED L, T AR TR UFEHERT
LHEa RS O 2. Fig 212, H|LF MUY
LETNT—AD P HEE R, In WEEETH
ELFERsEGeRT. NEERICED PY/In O
m&bfiﬁk,ﬁﬁfbuvbméﬁﬁﬁﬁuﬂbt
44 vHEIZIZIEEEED, In REERICED b
Uy s AFEEtomETCEs e HBLI. TV
q— 2OBESICK LT L, PEEROBEIEHE
AEIZHA U, DEORERS 5, HBEOmOERE
(g, R E) o pe® ICP-MS BIE T, In
NEREFEAFAND CENEE L.

3.3 M¥hNASOER

tkM%*dﬂ%%gmﬁmfﬁKICRMswﬁﬁ@‘

BT TH s, TlOmESHCEMED Pt 21
BL T & fh 2 &3 Lo FBS % 0.1 M % T H#
10 £, 100 BEFM U 72alkl, RO A 7 OENB/Y
W% 10 fERRUEBHICH LT Pt Z 1ng/ml &85
&5Kﬁ%b,Lmiomﬁﬂﬁﬁmﬂwffk®@w
RaFAT.
ﬁgzu,ﬁ%ﬁﬁalnmﬁﬁ&?ﬁ@tpumﬁ
&&ﬁbzﬁt.ﬂ%@loﬁﬁﬁﬁmmenm%
0.1% 750, Fig. 2 KRULIZEDICH 30% DA A~
(RIEDRHAIPR I >THEEALND. BIS, T~
NoBrEIckBT M) vy AT LTFREN, Fig. 3
O 10 EARHME T, REREZAVLSE Pt
KK 60% &8> TWA. 10 ERBUMEDHE TS,
InW%@%%MH%CtK;D,@Elm%®@%$
MEL N, 100 EERBME I M)y 7 ATEE
Bl RBHETHK 90% OEIRPELNT. In
PURENE T AR AR IS E S, 134T 100% O Pt
OENE SN, BRBRIC 10 EHERU MF T,
BRESEOBAIIN 4% SEVBIKRE Lo Sh
3, BORICED S VNV BRGRENS DD, e
3 10 EARME S FBETHEELTHB Y, XORK
hic TR AR OBARE  BEER L TEC Y v T
L rxgBIlNE LoD EERAOND. JOM
SHE-10 BERREE IOV TS, In REEETER
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Fig. 3 Determination of I ngml™ ' of Pt in 10-fold
diluted serum(A), 100-fold diluted serum(B) and
acid digested-10-fold diluted serum(C)

[7]: calibration curve method; B . internal standard
(In) method

100 [ T 1

Recovery, %

Pt/ng ml ™!

Fig. 4 Recovery of ultratrace level Pt added to
serum

[): calibration curve method; IB: internal standard
(In) method

100% DEMUERG SN

Wiz, o Lo PLEEM 05, 1.0ng/ml 55K
AU s a4 o o nE- B i, 10
ERRLCERUERE Fig 4 1IORT. REREC
L5 Pt OFRIEIX, Fig. 3 OMREFUL, TRED
% 45% TH -1z, In PEERIC KB HITHEIGTEED
¥ 85% s ot2h, Pt A ppb LARNWEITRTCH %
CLEEET G, ERNG POSEESD DS,
I, AR O AR C B O R R BILE &
LTRETH Y, ppt 25 ppb LD Pt O ICP-MS
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ERTYH, In WEERZRAT S LIk 0 EEED
HBHESBOND Z EHHBL L.

34 HEDATEICHIIBZDIFIAFH

NEMREEESFE2FAV 5 ICP-MS T, 75X
THTHERULZEE T TICLB5TF4 4 v FEnuig
LidKE2lEL L2, ARO LI ICHBHOKEWIE
REFFAA Y TEEZTITWVN, HIO BETRTO
Pt Ff{E~N, W OBILY DT "B2WO 75 9%py A5
AAYFHERITAEESEDS S 5. AEERCIZHIEIC
9py, 199py, 9pr ZERH LTV A 20, TS DR
RICKHT 2 HO LK B9 TFA Ay Fr@ANL &«
B, Hf O F A& F 4 B 1k, '"Hf: 0.19%, 'SHf:
5.19%, '""Hf: 18.47%, '®Hf: 27.15% , '"°HIf: 13.75%,
'80Hf: 35.22% TH 5.

Fig. 5(a) IC Hf 10 ppm BHEAK D ICP BE AR
MUVERT. Hf OEBEB AR L& G IR CEEE T,
BRFEOEEE 16 ZIA2ALEIC HIO D AR f s
FNTHY, P OEEE (192~198) EE 55 &I
$%. HIO DANXZ7 pVREIE Hf O Y 7 F VRED
30~40% ITHE¥M T B 720, HE BSEET B4 Y ST
& HIO IZ &5 Pt NOHF A+ ¥ FHidBo TEdl s
MBEEB D2 HEKI193 IR NS VS
FE P OFEEME L EZ X SN0 B A, R O i
K- R enBNk®d, HIO DHICE D AR R L
tEZHNS.

R, EERS B NIST Orchard Leaves, Citrus
Leaves, Pine Needles, Oyster Tissue, NIES Human Hair,
Pepperbush, Chlorella, Tea Leaves % ¥ 4 7 T n&/ ik
TR, ICP-MS IZ &V Pt DERB%2{To12. Thood
BREFEBRD Pt IC DD THE SN EOWEIZ 2 ),
HoTHRVEBEICDIZ>TWVW5, Zh b OEEERR
D Pt REIIEERA (14ppt) YIFTH Y, NIES No.
13 Human Hair I W T D&, Fig. 5(b) KRT &>
IZ, Pt DLEIC 2ng/g Pt KKK T 5 22 b UAiE
bhiz. Lpl, Pt DEBEED 16 DV EIC Hf
DANZ PR SN {Fig. 50}, Uh bREH
Fig. 5(a) ® Hf BHEEK L ZIFZEL VI &S, Fig. 5
(b) DEEH 193~196 KR H5N B A7 b LIE Pt T
378 <, HIO TH 5 EMWHAL 2. T RE LS
#Hrikil & 5 NIES No. 13 Human Hair D5 ¥ T it 8
ng/g Hf LN TH VD, KEEBRTOD ICP-MS D
PIHEREELS—FH LTV, 5T, 2@ Human
Hair F D Pt HHBRUT &2 5.

ZDEDIT Pt D ICP-MS TIX HIO IZ & 55 F4 %

JENl, b, RA, (IBE, B ICP-MS IC &5 EAREBROMBASOEER 515

x 10° (@)

/
Hf

HfO

X © N b O @
)
r

lon count (cps)

175 180 185 190 195

Mass number (amu)

Fig. 5 ICP-MS spectra of (a) 10 yg ml~' Hf stan-
dard solution, (b) digest of NIES Human Hair

CFENELSEEBEE 5D T, OEEK 173~197 %
EEHUT, Hf OFEEZRANSD, QP TA 4 v FHEHT
BEN2BEITE, B AV REBBIET Hf 25<°,
BEDBRIEVRELL D, NT =Y AOHBFEE L
Pt DBERBAREVOT, A, MLUA, HIZ2EET 5
FEREBHIIOVWTWE, Pt 2 HI O SHMUTERB L
s 50,

3¢5 JRTSFUBELESY FREBPD Pt DE
)

7w b (250g) KTV FE25SmM (AT FF v
1.25 mg IZHY) ZFEREEST 2 BER%, &8s (R,
CARg, OB, BAK) 5% 94 5 Pt % ICP-MS W
TERU. BREEE~ A 7 oking/SHAsci
SR, BIEREELIRY 0.1 M MR CHR L CRBHA
BE LTz, ICP-MS 1245 Pt S CIIBEHER Y In
REEEZHO ., KR L2 9WEOER S 23
%7280, ICP-AES CRI—FBHD Pt &HFEBEZ RO T
U,

Table 3 ICY AT T F Vv 2 BBER LT v Mg
OPEHEZE, HBRFOBE (ng/ml) &LTET.
HE#EFOBRSIZLD PtBENEVOT, REAKE
WHE X DEIZ 50~100 fEHR SN TN 5128, ICP-MS
BT B M) v 7 AFBEEBINTVS, ICP-MS
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Table 3 Determination of Pt in organs of a cis-

platin-administered rat by ICP-MS and

ICP-AES
ICP-MS
—_— ICP-AES
Cal. curve 1. S. (In)

Liver 165 190 210
Kidney 330 390 450
Spleen 29 27 30
Ascites 16 19 17
fluid
Unit: ng ml™' in digest solution. Cal. curve:

calibration curve method, I. S. (In): internal stan-
dard method using In

BIETIE, In WEBHERICEIOFBE CABICDVLT®
REDDEMNE SNz, ICP-AES TlRXFEE A 75 4
F-LBERATIAF-2RBEL, BEHAT 54
P EREI,BV &, HEERRES/NIV
&, KEBO &S ictaicdFRan #8055 T
EHBR BN Eh s, BEFEATIAF—2H0
72 ICP-AES I X 553 WTfEAZBRA U 72,

Table 3 IZRT &5, FFME, UAMR, O, Mk
D Pt BEIIHEN—HLTHY, $IC In REE/ICP-
MS Ik BEEMED ICP-AES IZ LA EEEM T,
-7C, In ZNEHL TS ICP-MS KLY, YATTF
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AEFERARD ppb LNV D Pt OERICHEGMHE 77 AvHESWE (ICP-MS) 2ISHU 2. #7F
BT EB< M)y 7 ARBRICOVTIE, FVI—-RAREFEAEEEESX gL~ 12H, HBLF )Y

LIEBEBIIRBIZNEST Pt DA 4 ViREZ BERNIZED S ¢ 7.

=2 (il Uy N i -2l U IS

AT, AEETHRLE LT In 2INT 2NBERORAICLOBIECSE 2. £EFERE LTy Vi
RIE (FBS) ZHL, Pt 25 1ppb &7 K5I 10 £%, 100 f5HR U 2 MiF, ROBMO@EE 10 55
RULIMBEIZHEML, In REEETIEIF 100% O Pt ORYENSE SNz, ALD ICP-MS BIE T

O IEB9FA 4 Y FEPEATH Y, BEEEEAB T HO KK B RET D Pt ¥V 7 UER

SNz, ALK AT5SFvE Ty MIELH

(B) F5%, BERFPO Pt OFEE % ICP-MS &

ICP FHNEZHNTITY, —E U Pt ODFENST LN
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