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2 o WIS TR FIAZ AL AFAN A F4EE DOHE cisplatin®] YF FE
flameless atomic absorption spectrometry®] (FAAS)S. 2 F-A18}¢c). o} wpl& A gAxz] o}jo] Wa
flol AlEsha Zhaet EAelrt. Ao et A 4d4-& 2R A9 20~1000 ng/mL 5% $]
o4 r=0.999% vtelitor, AT 50 ng/ml o)) FEold ANEFAXIL 5.0% o5} o)t
s, A8 200 pLell tidt &84 10 ng/mLo]gich. & vE-L cisplatin®] 22 28 247}
54 A A% ¥ ZUEF 2 28] 2 7| o=}

Abstract: Cisplatin is a platinum-containing antitumor agent with nephrotoxic and neurotoxic side ef-
fects. An analytical method for measuring cisplatin in plasma by FAAS was developed, which is rapid,
simple and need no sample preparation. The linearity test of calibration curve in the range of 20~1000 ng/
mL showed good correlation coefficient of r=0.999. The result of accuracy test appeared to be relative
standard deviation of < 5.0% at concentration range from 50 to 1000 ng/mL. When 200 pl. of plasma was
used, detection limit was 10 ng/mL. Therefore, it can be applied for the monitoring in plasma for optimal
condition of treatment and reduce of toxicity.
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Cisplatin(¢is-diamine dichloro platinum(II), Cls
HeNoPt)2 g F9]ell t2vjole} ie]l&Eo]
cis U2 A= Qe IWAE FHR F Y
a3, W g dasteluh Aot e vl AA A
FofA) gol of$ B o)At AR AH A
o] Rabg-g odoivkw A ok AR B4
< ARGt oA 9 AMETH FET T FFoT
ol FHo] B3 gl o} cisplatin® So7} uk
EE a1 & Fodgfo] ZUEHA AlAA F4, B3

T2 3 SA2] U o2 At A o o4t
o] HEee & ¢ A=, sletaye FUF
Fellx 2 AR A hjE #2482 A A=A o
o} A4 FH5& FAlh! HZ o)2% cisplatin
off thgt AlAA EAL AWl glutathioned] #FA|
A8be, glutathione®] Fodoll 2] & cisplatin®] 417
A FAE A=A T e 5 gleke ¥ sl Es
3 ek’ zeld, b 2ol A= glutathione®] %
%7F & A cisplatindl] g WA 9] <le] €
4= 9lo], AN glutathioned FEF A3 7]=
7o) cisplatinell gk WAl FH-2| uio) © <= g)
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e B 9ok’ 2t o]% A cisplatin® 417
A A2 E Y84 glutathioned F43l= 72 o)
2 5ol Tgo] HeR| s ohA FAsA HE
2% 4 gok 9 9 Ee] FAE AT,
E28S 7M7) A% =¥ 2R 13004F] cis-
platin 4} ¢FEo] FAHAT, T EA dge]
gl AW AL E 2JEFsla €5 cisplatin®
A el dig F9490) s ok WAl
7hx)e] AT-el 284 cisplating W32 B4 ¥
A & o)y x2S kA e F A B
A 8H= flameless atomic absorption spectrometry
(FAAS),*™™ cisplatin®] HAMAIE-S SA)ol 248}
+ high performance thin layer chromatography
(HPTLC)® % high performance liquid chroma-
tography(HPLC) & o] o]&3lw gl &7
Z UV detector," " electro chemical detector
(ECD),"* ™ 2 radioactivity detector’ 5] ©]-§-%| 3
elrh. 3 HPLC A& 7157171 sle 155
&k Aeiide] Fa dAbAl Zhzdel gk ApH £ o]
7Fs8kA1 4, cisplatine] ¥]5~8-Ad&-vfol] HE L=
7 kAR E] Algbe] AHe] Alstabd efjabAle] WA
£ Z = FAAe| ook sl ECDHE A% 7
Ex A 241 dAHe] &, postcolumn deri-
vatization UV ®& HZ P ol 2ter} E3)geld
Reog vy ;g uh, AXe o] ik, ¥
AAZe] Aeke o] . eolefel HPLC#
FAASE Agtsle) HPLCH S element specific res-
ponse 2™ ®7s1,*” inductivity coupled
plasma(ICP)"'¢} ICP-mass spectrometry(ICP-MS)
s Agsled AETAE G532 AEE A
W57} jsotope dilution gas chromatography-mass sp-
ectrometry(GC-MS)$} electrothermal atomic ab-
sorption spectrometry(EAAS)®] matrixel ofgt o3&k
£ ¥ T A3l GC-MS] A& Brsied AU, o]
E AN 5L Trlel7] wlFell routine ¥4jol| o]&3}
e B

B o Pl cisplating A Au5x7E Yt
HEo 4 ASE BUHHE s $3he
FAAS WS o] 43150 o] w2 A5 HAe
Aol Wz Wagle] A BAe] 7hgdlka, ¥44]
Boko] AA ©Q3v] EAA7}o] ghol Mg ¥4
Holelw & = gl

2.4 #H

2.1. 717] & Al

B ATl AME% graphite furnace(zeeman)
atomic absorption spectrometer+ VarianAHAl,
Spectr AA-800/GTA100°]c}, Cisplatine x4
Ho g Ne FFPo) ALE-3g 2w, platinum FF%
4 (970 pg/mL )2 AldrichAHAl, Triton X-1003} an-
tifoam B SigmaAhAl, 22]3 HNOz& MerckAH
E-F A ofoltt.

22. BESY TH|

i #E8-9(970 pg/mL)®  cisplatin(500 pg/
mL) EF4 JA=S FB/sHA AWM Z2 0.1%
HNO, §4e2 53 20~1000 ng/mLZ =8 &
4°Coll B33l ARE-std

23. A8 8

B odgol A wlerAl R, YA, A} 7
A FH N AT AL B Ao st 7
Aol A Assbdal A Aakom wAE Al
g3 A, 1= 78 glo] Bopd] 83 £isl
az, Al #elsle] AFEefub-S- conical test tubeol| X
gkeh. olelA] A EjprioA FdstAl EF’
-70°C deepfreezerol] R.33le] A}-g-3he]c).

24. HE=EM SN, HREQ HEEAH 85

Aol W3 wi= cisplatin FE44E zh2 Ao}
3] 20~1000 ng/mLE =AY ¥ FF2A8H 7Y
& o] g3l HAFAE Ay HUE @ AFE
E zA8tgch 2ela, ¥4 200 uLE A3 S
cisplatin® &35 American Industrial Hy-
giene Association(AIHA)?2] wh-g o] gslo A4k
slgich. ol cisplatin B5EAI 8 B4 AA A 2}
A ozl A y=0.0003X-0.0013} cisplatin 20 ng/
mLE& Al H PAsle defal FHE=IE 0.005%
0.001(M=£SD)-& o]-&atdrt. A2 FHES] B
A2E A vl F3 3 HAFAAN Y 78] e
2 Wreh(3S/b: S=standard deviation of ahsor-
bance, b=slope of calibration curve).

2.5. AlB BH2|
WF E££ cisplatine] ZH7F 0.50 pg/mL F13 =
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Table 1. Sample preparation by standard addition method

Plasma* 05%  0.1%  Total

Name D.W. Triton HNO,; volume
(uL)

Blank 0 200 200 200 600
Addition 0 200 0 200 200 600
Addition 1 200 0 200 200 600
Addition 2 200 0 200 200 600
Addition 3 200 0 200 200 600

*Concentration of cisplatin or platinum in plasma is ad-
justed to final concentration, (0.20, 0.50 and 1.00 ug/mlL)
followed by 200 pL of plasma is added.

Table 2. Instrument setting for the determination of cis-
platin in plasma by FFAS

Parameter Condition
Element Pt
Calibration mode Standard addition
Measurement mode Peak height
Sampling mode Premix
Lamp Position 2

Lamp current 10.0

Slit width 0.5

Slit height Reduced
Wave length 2659
Background correction on

Sample volume 20 uL

Aol FdE "AE whE F, Wl i4= cisplatin 25
48 (.00, 0.20, 0.50 28] 1.00 pg/mL FHEE
2 shgelg, 27 200 pLA A ) Hsteict 28
3, 0.5% Triton X-100 £ 200 pL3} 7] LA A 2
antifoam BE 43 7S 0.1% HNO; £ 200
pLE 7hshe] HERH7E 600 pL H5FE T5490L
L ola] vlelA 4o Wil wi= cisplatin
EFEAe 717 YA 3315F-4 200 L& s}
T, $9} e whe g mhEgled, B580 9 v}
eFA1E g oio] Fa|ub-& Table 13} 32}, ¢9) E3t
Bl ol 4] 20 uL-& HE35| #Haled furnaceol 3]
BlaL, Table 29 52 #7171 9 20004 &
#x e 248 old, furnace® % FHP-
300°C ¥ <l9] AzAIE At 900°CllA 313} A7
L o]ejA] 2800°CellA] st Al ek

3. 28 9 0@

2 Aot FAASHS o] 48 AlS W3Ew

=
9l
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4L &3] cisplatin® ¥F v FAHS MY
3ok, o|2{d FAASH O AL U3} £8o] F
3, A=t #o}l ng/mle] ZHE WHAE Zx Qi
Siddik'“§e] N8 %Y BHo= 0.1 M HCIE *H&
g ke, 2 db ol 0.1% HNO;2 Al &4 A9l
Triton X-100& A3t ol HCIE: A8 7% ma-
trix Well#] 7}2d of A Ao YAog 34
ol ZarslE EAo] A" -2t 9l7] dEd
ARE-EHA) st 71 ZAIAE el A% an-
tifoam BE 7}stgieh. 22|, vlgbd By o 24
structured background®} ~#=3] 4L B
5 o= S 2 zeeman XAHE AH3lo] 7}
e g Al ste] BAE 8 Bt

31 AETM, Hetx U EEAIRS| #Y

A7) 2] AdpFola AR R gEHow ek
B who] RuE el 2 79 cisplatin®]
Aol = AA Age} FAFEE matrix 2A-E HE
3 AEEE Z7MNF7] Slste] 238 ArPEe
o] &3t wat TEA 5o W& Aol cis-
plating AME-Zuje] 2ol & W] 25t g2 T
5 7t g2 EA R AHEskch

WA Hatol A7 WFe] AT A A
r=0.999(Y=0.00046X + 0.23184)2 7|&2] FAAS
A ol2] ¥ 0.98 2 GC-MSH®] 0.968% ) F
<+ AAAE el oo (Table 3), cisplatin =& A
A4 r=0.999(Y=0.00071X + 0.23184) 2 HPLC-ICP-

Table 3. Calibration table of platinum determination

Platinum concentration

added (ng/mL) Absorbance*
Reagent blank -0.003
Addition Q** 0 0.237
Addition 1 20 0.245
Addition 2 50 0.250
Addition 3 100 0.275
Addition 4 200 0.324
Addition 5 500 0.459
Addition 6 1000 0.695

Standard calibration curve Y=0.00046X +0.23184 (r=0.999)

*Absorbance values are presented as a mean of the tri-
plicate determinations.
**Addition 0 is containing 500 ng/mL of platinum in plas-
ma.
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Table 4. Precision of platinum determination from plasma

Pt concentration Pt concentration %
added (ng/mL)  found* (ng/mL) RSD
20 193+ 1.1 59

50 514+ 1.1 2.1

100 98.0+ 1.9 19

200 2127+ 5.0 2.4

500 538.0+12.2 2.3

1000 985.3+13.1 1.3

*Concentration values are presented as a mean +SD of
the six separate determinations.

Table 5. Precision of cisplatin determination from plasma

Cisplatin concentration Cisplatin concentration %
added (ng/mL) found* (ng/ml.) RSD

20 175+ 1.8 10.5
50 49.6+ 1.7 35
100 98.0+ 4.9 5.0
200 2054+ 86 4.2
500 511.0-+18.2 3.6
1000 980.1+30.5 3.1

*Concentration values are presented as a mean £SD of
the triplicate determinations.

MSH ! HPLC-radioactivity detection®] 0.997 -1
23 HPLC-UVHYe] 0.998% ¢} £& JAAE el
Weh YA 9 YT E FARE A A3
ng/mL& A &]3ki 25 2.5% 015}9—] A EH AR
A& Ado] gleler, EE 2E WYl 97% o]
o vepdoH(Table 4). 1"4.14 cisplating®] Al 2
A& 50 ng/mL o]AtellA] 5.0% ©]&tE 2|E o)
ojelord, HEr= 20 ng/mLe 88%F ALt 50
ng/mL o]Akell A= 98% o] AHE vlebdeh(Tuble 5). ©)
Are] 3o} zro] WiFs) cisplating ZHzb ARE-g-&-d)
=23 2ol o] gladek. 5005 1000 ng/mLollA =3k
cisplatin EFA&EF ) Rt o= WaS BN
Az} o] 2] FFF 65%%) thi Aoz} slw 62.87
63.5%%. ERttH Table 6).

Table 6. Contents (%) of platinum in cisplatin

Holal - ol4 S - AwAr

3.2. A@sHA|

Jones,”” Reece' 22] 77 Baldew*' 0] 3§ d%
o4&} FAASe| 23t cisplatin® A& §Al= 10~
40 ng/mL ©1913, De Waal“5-2] 4ol ub& u)
el 28}, HPLC-direct UV e 739+ 150 ng/
mL, postcolumn derivatization-UV %2 40 ng/
mL, 2283 ICP-AES 3 HPLC-radioactivity de-
tection®] A%+ 27} 35 ng/mL# 10 ng/mL <131
o}, e}, B Qe Ads BAAR 200 uLE AR
& cisplatin®l Z&gA7} 10 ng/mL_?f; 2y o
A vhelgeh e]a, kA 8 ki giapel ¥ Ao
v 3zolld gheleiTiF Ew ‘? A9 wg ot
0.25~50 pg/mLE B ¥ 238 2 ' 10 ng/mL 2]
cisplatin 5 Xx+= platinum %’—E' Fakabd 2k 0.0065
ug/mL AEo]| 22 A= vhg-& H cisplatin -4
off 1 A =E 23 US-& U 5 Uk

"J}ré

EF

io i

4.2 B

A& F3ld FAASe 9j& ¥% cisplatin ¥
o] =i}, 1 Z 3, Cisplatinell &k A=
& 20~1000 ng/mL ¢l AFBAIS r=0.9992
& AL e, 50 ng/mL ol Atell A A
5.0% ©]8+2] e AL vwelom, A eE 984% o)
olgdtt, e, HEIAE €4 200 L& AT
10 ng/mLeE 8% cisplatin +4 8¢ 3=

2 &g o o Ao

olubrl e @ HPLC £4 whe] 7$ thabs] 2hzh
& abE B g S o Aol AT, A A
5ol 449 o A WA sHe] Baksla £4 A
7bol ol el A% $AE Falol Barel K4S
)25k ARAA 4 ol 1%l Aeatr] ol
wbH, B Qg Fale] HYE FAASYl oJ¥ ¥F
cisplatin®] #4412 A28k B0l Fi AAS R
o} AtErt FHojue], A& Agere g Ay A

o =& (‘}E

mlm é o rlo af rBL 2

Cisplatin concentration Pt concentration
added (ng/mL) found* (ng/mL)

Theoritical contents
of platinum in cisplatin (%)

Experimental contents
of platinum in cisplatin** (%)

500 31411
1000 635:+21

65.0 62.8
65.0 63.5

*Concentration values are presented as a mean + SD of the triplicatc determinations.

**(Weight of Pt/weight of cisplatin)x 100.
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o] ¥4& + glv A& 27 slol, IR FH
ol 23] 8o 7V Aoz AREA, E3] 39t
A 2E U e B2 FA4E ASsH 433t
2UHY & 5 gl 7H 2R Eag e e o
Y4 ggol 71"

#ZAle 2

B AT 19964 = B BA] oA FHGT 2
B 7GR o 2A 3 =oleh
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