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Atomic Absorption Spectrophotometric Determination of Platinum
in Biological Materials Using Nickel as an Internal Standard

RyoicH1 Kizu, MICHIKO HAMAKI, MITSUKO SHIMOZAWA
and MoOTOICHI MIYAZAKI

Faculty of Pharmaceutical Sciences, Kanazawa University
13-1, Takaramachi, kanazawa 920 Japan

SUMMARY A method for the determination of platinum in biological materials by using nickel
as an internal standard was established. Ten ug of nickel was added to samples which con-
tained platinum. Nickel spiked sample was digested with nitric acid and hydrogen peroxide.
Acid digest was evaporated to dryness and the residue was dissolved in 0.5ml of IM nitric
acid. The amount of platinum was measured by flameless atomic absorption spectrophoto-
meter using background correction with deuterium lamp. Nickel was measured by flame atomic
absorption spectrophotometer. The amount of platinum measured was corrected by the
amount of nickel measured. Limit of detection of platinum in the proposed method was 0.05
ppm and the calibration curve showed good linearity in the range from 0.1 t0 2.0 ppm.
The method is advantageous in reducing sample size and making highly sensitive ana-
lysis ‘of platinum possible. Correction for the loss of platinum resulted from bumping or
pretreatment of sample is also easy. The method will be helpful in determining platinum in
pharmacological and pharmacokinetic studies of various antineoplastic platinum complexes.
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thachl atomlc absorptlon spectrophotometer type 308

Hitachi graphite atomizer type GA-2
Hitachi recorder type 056

Wave length Pt 265.9 nm

D; 263.6 nm
Lamp current Pt 10 mA

D, 20mA
Slit No. 2 (En.) -No. 2 (Ex.)
Sheath gas argon, 3 1/min.
Drying 100°C (20A) -30 sec.
Ashing 1500°C (120A) -50 sec.
Atomizing 2800°C (300A) -8 sec.

Sample volume 20 gl

carbon tube

Cuvette type
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Table I Analytical conditions of Ni

Instrument

Wave length
Lamp current

Hitachi atomic absorption spectrophotometer type 170-10

Hitachi recorder type 056
232.0 nm
15 mA

Combustive gas air, 1.6 kg/cm? (about 7.8 l/min. )

Fuel gas

acetylene, 0.3 kg/cm? (about 2.0 1/min.)
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Fig. 1 Influence of ashing temperature on
peak height of Pt in flameless atomic
absorption spectrophotometry.

Pt ; 2 ppm in 2M HNOs,
Ashing time ; 40 sec.
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Fig. 2 Influence of ashing time on peak
height of Pt in flameless atomic
absorption spectrophotometry.

®—@® ; Pt 2 ppm in acid digest of
blood (rabbit)

O0—0O ; Pt free acid digest of blood
(rabbit)

Ashing temperature ; 1500°C
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Fig. 3 Influence of HNO; concentration on
peak heights of Pt and Ni.

®e—e@ ; Pt 2 ppm, 0O—0O ; Pt blank
A—aA ; Nil ppm, A— A ; Ni blank
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Fig. 4 Influence of atomizing temperature on
peak height of Pt in flameless atomic
absorption spectrophotometry at
various atomizing time.

Atomizing time ; @ ——@ : 8 sec,
O--ene- O :6 sec B—— : 4 sec
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Table I Determination of Pt in biological materials

Pt added

Pt found (pg/ml or pg/g)

(¢g/ml or pg/g) mean S.D. C.V. (%)
0.2 0.19 0.02 10
0.5 0.48 0.05 10
1.0 0.96 0.07 7
2.0 2.00 0.04 2
L. R ) -
Sample ; blood, liver or kidney (rabbit)
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Fig. 5 Calibration curve for Pt by internal
standard method.

Regression line ; Y=0.5X+0.01
Relative coefficient ; 0. 998

-
T
o —1

w
T

Pt concentration ( ppm )
~
T

1 L 1

Time ( hr )

Fig. 6 Time course study on Pt concentration
in blood after intravenous injection of
cis-dichlorodiammine Pt (II) in rabbits.
Dose ; 2. 5mg Pt/kg weight
All points and vertical bars indicate
means+S.D. (n=4)
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