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Abstract-The present study examined pharmacokinetic profiles of KBP31705-C127 and KBP30603-901, new
platinum coordination complexes synthesized as anticancer candidates, in comparison with two well-known
platinum-containing anticancer agents, cisplatin and carboplatin in rats. Under sodium pentobarbital anesthesia
of male Sprague-Dawley rats, urinary bladder, and femoral artery and vein were catheterized for urine
collection, blood sampling and drug injection, respectively. Following i.v. administration of cisplatin (2 mg/kg),
KBP31705-C127 (2 mg/kg), carboplatin (20 mg/kg) or KBP30603-901 (20 mg/kg), blood samples were
collected at 2, 4, 6, 8, 10, 15, 20, 30, 45, 60 and 120 minutes. Urine samples were collected at 1-hr interval
for 4 hr. Platinum concentrations in plasma and urine were measured using an inductively coupled plasma-
mass spectrometer. The plasma concentration-time curves were biphasic for all drugs during the time period
studied. Compared with cisplatin, KBP31705-C127 showed similar decay patterns in the alpha- and beta-
phases with slightly lower plasma concentrations. Urinary platinum excretion for cisplatin and KXBP31705-C
127 was 56 and 52% of the administered dose in 4 hr, respectively. With regard to carboplatin and KBP
30603-901, a similar decay pattern was also observed in the alpha-phase. The half life of KBP30603-901 in
the beta-phase, however, was much longer than that of carboplatin, which was consistent with the urinary
excretion results that 46 and 59% of the administered dose were excreted in the urine in 4hr, respectively. The
results suggest that platinum coordination complexes are primarily excreted via the renal route and KBP30603-
901 can elicit longer duration of action due to slower renal excretion compared to carboplatin.

Keywords[_] KBP31705-C127, KBP30603-901, cisplatin, carboplatin, platinum, pharmacokinetic profiles, rat.
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Table I Parameters for the determination of platinum using ICP-MS

For Time Factor: 1 Estimated Time (min: sec)
Replicate Time (ms): 300 Replicate: 2:02
Dwell Time (ms): 100 Sample: 0:10

Scanning Mode: Peak Hop

Sweeps/Reading: 3 Resolution: Normal

Readings/Replicate: 1 Transfer Frequency: Replicate

Number of Replicates: 5 Baseline Time (ms): 0

Points/Spectral Peak: 3 Polarity: +

Description:

Element/Mass Mass Time Factor Omni Range
1Pt 195 1 0.0
2 Pt ‘ 194 1 0.0
ol B3 % AwRtgich Wiy ZEE - ]

A A]»&w}:q 233
m/zE 1942} 1955 o] &3t e, 7|71 &4

F[° K

el Eg'/ﬂ 2 50, 100, 500, 1000, 2000 ppb2] 57§ &
plasma®} urineol] Z+z} spikeAlH FAE)g] oH o) “H 3“4
Ag )y 0.99654 09992 EL x)Alg ol Foly Wi
F9 7 &34 = signal to noise ratioZ- 52 391-& o 0.02

ppbgct. WF FTEN2 Perkin-Elmeri}] 1000 ppm<2)
FE80 (1000 pg/ml in 20% HC)L- 3]4]5}0] Algstadc).
Plasma sample2 50 g12] plasmas 0.1 N-HNO, §§o &
200 B A A)A k& 1 mlE Fe] ICP-MS9)| Selsly v,
urine sample-2 50 (& 0.1 N-HNO, £ 22 100wl 3413}
of S 5 mlE 3o ICP-MSel| Fofs}o] Al s}oich
Pharmacokipetic parameters M%

HZ gol B2 weight® FA9H-2 non-linear least
squate computer program<] PCNONLIN (Version 3.0, SCI,
Lexington, KY)y& A28} AM&x] 2o}

SAHAZ

EAEA Q] HoAd 7ZEL, analysis of variancesl] whE
Duncan's multiple range testE A2-31Au} £ Student's t-
test& A2} p valuer} 0.05%]9tel off EASH o7 3
Aol 9lctsr bR v AY datal= FHEH + TEOANE
A FAF AR}

ru[ru
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& Cisplatin, 2 mg/kg 1v (n=4)
O—O KBP31705-C127, 2 mg/kg i.v. (n=4)
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Fig. 1. Plasma levels of total dug following intravenous
administrations of cisplatin (2 mg/kg) and KBP31705-C127 (2
mg/kg) to rats. Each point is a mean+S.E. Number of
animals in each group is given in parentheses.
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@@ Carboplatin, 20 mg/kg i.v. (n=5)
C—O KBP30603-901, 20 mp/ke i.v. (n=4)
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Fig. 2. Plasma levels of total drug following intravenous
administrations of carboplatin (20 mg/kg) and KBP30603-901
(20 mg/kg) to rats. Each point is a mean+S.E. Number of
animals in each group is given in parentheses.

Table Il. Phamacokinetics of cisplatin, KBP31705-C127, car-
boplatin, KBP30603-901 in rats.

Parameters  Cisplatin KBgi ;05 Carboplatin KBI;E(;)O1603
AUC 14544284 9794412 1263742044 2175.9+320.6
(ug - min/ml)

A (ug/ml) 7.09+£142 4.82:+0.81 3781462 41091775
B (ug/ml) 272£071 1251034  2891£4.06 21.16£4.00

Alpha (min™) 0266+0.036 035310076 02980031 0.216£0.03
Beta (min") 0.023+0.002 001940005 0.02740.002 0.010+0.001*

1,20 (min) 278+£044 2294052  242£029 3404044
tf (min) 31821331 452111228 26871288  71.90+5.24*
Vss (ml) 982+189 110.1+29.5  80.9+82  88.74+127

100
®—® Cisplatin, 2 mg/kg i.v. (n=4)
90 - "O—0 KBP31705-C127, 2 mg/kg i.v. (n=4)
4A—A Carboplatin, 20 mg/kg i.v. (n=5)
80 | 4—4A KBP30603-901, 20 mgke i.v. (n=4)
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Fig. 3. Cumulative urinary drug excretion as a % of dose
following intravenous administrations to rats. Each point is a
mean+S.E. Number of animals in each group is given in
parentheses.

Table III. Urinary excretion of cisplatin, KBP31705-C127,
carboplatin, KBP30603-901 in rats following intravenous ad-
ministration

Compounds Dose % Dose in urine in 4 hr
Cisplatin 2 mg/kg 559424
KBP31705-C127 2 mg/kg 52.0L£15
Carboplatin 20 mg/kg 588+35
KBP30603-901 20 mg/kg 458+4.1*

Data are expressed as means+S.E. (n=4 to 5). A and B are the
concentration constants. Alpha and Beta are the rate constants
for the distribution and eliminaton phases, respectively. Vss is
the volume of distribution at steady state. *p<0.01 compared
with the carboplatin group.

30603-9010] Ztzt Bojake) 56, 52, 59, 46% A7} 4|7t
Zotel) urine 2 8w &%) gl 0w} KBP30603-9012] 7% car-
boplatinal] #jal #2143 A ©f ZA WEFs} (Table
II). Fig. 304 ¥ cisplatin? KBP31705-C127- urinary
excretion #H|&lo] x]& w23}yl 21} carboplatin® KBP
30603-901¢l] ¢)*14]= KBP30603-901¢] H|3 =z s
E5 5 A% vehd 9lrt.

- &

2 ATl e ICP-MSE AHg3lo] F W3S A3ty

Data are expressed as means=S.E. (n=4 to 5). *p<0.05 com-
pared with the carboplatin group.

2 HFAE Foka) W THEFAES ratel| 4 9] FE g}
A FeE 24 vlamslgdel. HFHE o)L miz 1949}
1952 o)g3&lel 5, #HE8AS single-to-noise ratioZ 5=
B1ed-ol 0.02ppb (0.02 ng/mly7lx] B o yolld ZA
7Vsshedct. KBP31705-C1275 KBP30603-901-8 F24h0.
2 cisplatin 2= carboplatinel] T8 F-A13} IJFEE-2A
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9} A)7}e] DA A KBP31705-C127L cisplatin®} H]
o] alpha-phasecl s 8% F5r oF7k IR T w]&dt
FEPYL 1o} F3om beta-phascoll = 7k 222
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HQata EUS Jehile Ae® Algsh KBPI0G03-
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46-59%A = 24 = renal routeS 3 urine o 2 B &=
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