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Abstract

Irinotecan (CPT-11) and its main metabolite SN-38 are potent anticancer derivatives of camptothecin (CPT), with active lactone and
inactive carboxylate forms coexisting. A simple and sensitive HPLC method using the ion-pairing reagent tetrabutylammonium hydrogen
sulfate (TBAHS) was developed to simultaneously determine all four analytes in rat plasma samples. Camptothecin (CPT) was used as
internal standard. The mobile phase was 0.1 M potassium dihydrogen phosphate containing 0.01 M TBAHS (pH 6.4)—acetonitrile (75:25,
v/v). Separation of the compounds was carried out on a Hypeggsddumn, monitored at 540 nm (excitation wavelength at 380 nm). All four
compounds gave linear response as a function of concentration over 0 0#-T@e limit of quantitation in rat plasmawas 0.01, 0.008, 0.005
and 0.005uM for CPT-11 lactone, CPT-11 carboxylate, SN-38 lactone and SN-38 carboxylate, respectively. The method was successfully
used in the study on the effect of coadministered thalidomide on the plasma pharmacokinetics of CPT-11 and SN-38 in rats. Coadministered
thalidomide (100 mg/kg body weight by intraperitoneal injection) significantly increased thg_fdd@lues of CPT-11 lactone and CPT-11
carboxylate by 32.6% and 30.3 %, respective®s 0.01), but decreased the values by 19.2% and 32.4% for SN-38 lactone and carboxylate,
respectively, P < 0.05). Accordingly, the value of total body clearance (CL) of CPT-11 lactone was significantly lower in combination group
compared to the control (1.329 versus 1.837 L/hRg,0.0002). Plasmé#y»; values for SN-38 lactone and carboxylate were significantly
(P<0.01) smaller in rats with coadministered thalidomide, as compared to rats receiving CPT-11 alone. Further studies are needed to explore
the underlying mechanisms for the observed kinetic interaction between CPT-11 and thalidomide.
© 2005 Elsevier B.V. All rights reserved.
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1. Introduction

Abbreviations: AUC, area under the concentration—-time curve; CL,
clearanceCo, maximum plasma concentration; CPT, camptothecin; CV, co- Irinotecan hydrochloride (CPT-11, 7-ethyl-10-[4-(1-pipe-
efficient of variation; DMSO, dimethyl sulfoxide; HPLC, high-performance ridino)-]_-piperidino]carbonyloxy-camptothecin, sjég 1),
liquid Chromagogrfphy? IS, ‘”tehmc?' Sta“dajlf’? '-OQvI"mit of q“ﬁnltfiﬁlcfa“f’”? a semisynthetic derivative of camptothecin (CPT) inhibiting
TBAHS, tetrabutylammonium hydrogen sulfatg;g, elimination half-life; : :
Vi, volume of distribution DNA topoisomerase [1,2], has been widely used for Fhe
* Corresponding author. Tel.: +65 6874 2931; fax: +65 6779 1554. treatment of colorectal cancer and many of other solid tu-

E-mail addressphazsf@nus.edu.sg (S. Zhou). mours[3-5]. CPT-11 is activated by carboxylesterases to the
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Fig. 1. Conversion of the lactone and carboxyl forms of CPT, CPT-11 and SN-38.

active metabolite SN-38 (7-ethyl-10-hydroxycamptothecin) basification of the samplg.8]. Some of them were able to
which is 100-1000-fold more cytotoxic than the parent determine the carboxylate forms of CPT-11 and SN-38 in
molecule[6-8]. SN-38 is further converted to glucuronide plasma by subtracting lactone form from the total form with
by uridine diphosphate glucuronosyltransferasqg@,A,10} appropriate process to stop the conversion of lactone form
SN-38 is considered responsible for the major dose-limiting to carboxylate form[19,23,31] However, these methods
toxicities including myelosuppression and unpredictable se- needed several different HPLC conditions for each sample
vere diarrhea of CPT-1[1L1,12] The lactone form of CPT-  to determine the lactone form and total form separately.
11 and SN-38 has a closesghydroxy--lactone ring, which Some methods could separate lactone and carboxylate forms
can be hydrolyzed to form the open-ring hydroxyl acid at the same time by gradiefit7,21] or isocratic elution
(carboxylate form). The rate of hydrolysis is dependent [32,33] with or without the addition of iron-pairing regent
on pH [4,13,14] ionic strength[13], and protein concen-  [34]. However, most of them calculated the concentration of
tration[14,15] Human serum albumin preferentially binds each compound by external stand§td,21,32]and were
the carboxylate form over the lactone form with a 150- validated in human plasnidl,32,33]
fold higher affinity. The lactone form has been found to Since SN-38 is the major metabolite of CPT-11, which
be essential for the stabilization of the DNA-topoisomerase has more significant anti-cancer activity than CPT-11 and
I complex and the tumor inhibitory activity of the lac- both compounds are reversibly converted to their inactive
tone form is significantly greater than the carboxylate form open-ring carboxylate forms, it is necessary to develop sim-
[1,2,16] Therefore, it is important to simultaneously quan- ple and cost-effective HPLC methods for the determination
titate both the carboxylate and lactone forms of CPT-11 and of the two forms of CPT-11 and SN-38. Additionally, proper
SN-38. sample handling should be adopted to avoid the conversion
Several high-performance liquid chromatographic between these two forms as well as photodegrad486h
(HPLC) methods have been developed for the simultaneousln this report, we described a simple and sensitive isocratic
determination of CPT-11 and SN-38 in buffered solutions HPLC method for the simultaneous determination of the
and in biological fluids including plasnmja7-21] red blood lactone and carboxylate forms of CPT-11 and SN-38 in rat
cells[22], saliva[23], urine[24], feces[24], intestine[25], plasmawith CPT as the internal standard. The separation was
microsomef26] and in tumor tissugl®7,28]as well. Inthese  carried out on a reversed-phasgs€olumn and monitored
studies, biological samples were prepared by liquid-liquid at appropriate excitation and emission wavelengths at which
extraction [29], solid-phase extractiorf30,31] or direct both compounds have good response. The validated HPLC
deproteneizatior19,23,24] Components were separated methods have been used to study the effect of coadminis-
on G, Cg or CN column at temperature from ambient tered thalidomide, a potent tumor necrosis faetanhibitor
to 60°C in isocratic mode or gradient mode with fluoro- [36,37] on the plasma pharmacokinetics of CPT-11 and
metric detector. However, most techniques were limited to SN-38 in the rat. Thalidomide ameliorated CPT-11-induced
determine the total concentrations of two forms of CPT-11 late-onset diarrhea and reduced the metabolism of CPT-11 to
and SN-38 by transferring carboxylate forms to lactone SN-38 in cancer patienf88]. Thus, it is worthwhile exam-
forms through acidification of the samp&9,23,31]or by ining the pharmacokinetic response of CPT-11 and SN-38 to
transferring lactone forms to carboxylate forms through thalidomide.
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2. Experimental
2.1. Chemicals and reagents

CPT-11lactone form (diethyl-4,11 hydroxy-4 (piperidino-
4 piperidino-carbonyloxy)-9 1H-pyrano’(8,6,7) indolizino
(1,2-b) quinolein-(4H,12H) dione-3,14 hydrochloride trihy-
drate,M; 677.20, with a purity of 99.5%) and SN-38 lac-
tone form (SN-38 monohydratdyl; 410.43, with a purity
of 100%) were kindly supplied by Pharmacia (Kalamazoo,
MI, USA). CPT-11 and SN-38 carboxylate forms were pre-
pared from their lactone forms respectively by dilution with
acetonitrile—0.02 M borate buffer at pH 9.0 (50:50, v/v).
Thalidomide was provided by Celgene Co. (MA, USA).
The internal standard (IS) camptothecin (CPT, with a pu-
rity of 95.0%) and the ion-pairing reagent tetrabutylammo-
nium hydrogen sulfate (TBAHS) were all purchased from
Sigma Chemical (St. Louis, MO, USA). Acetonitrile was of
HPLC-grade purchased from Fisher Scientific (Fair Lawn,
NJ, USA). The water used was of Milli-Q grade purified by
a Milli-Q UV Purification System (Millipore, Bedford, MA,
USA). All other reagents were of analytical grade available
commercially. Fresh blood was collected from healthy male
Sprague—Dawley rats (provided by the Laboratory Animal

Centre, National University of Singapore, Singapore) and the

plasma obtained by centrifugation at 150@ for 10 min at
37°C.

2.2. Equipment and chromatographic conditions

The HPLC system (Shimadzu, Nakagyo-ku, Kyoto,
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and working solutions were stored-a20°C under dark con-
dition. IS stock solution (28j4M) was prepared by dissolving
0.50mg CPTin 5 mIDMSO and stored-a20°C under dark
condition. The stock solution of IS was diluted with ice-cold
acetone. An aliquot (100l containing 0.09.g CPT) was
added to a clean polypropylene tube (Axygen, CA, USA).
The solution was evaporated under a stream of nitrogen and
the residues were stored-a20°C until analysis.

Plasma standards were prepared by addingl X the
appropriate standard solution to 100blank plasma in a
tube containing 0.0hg IS. Typical standard samples con-
tained the lactone and carboxylate forms of CPT-11 and
SN-38 ranging from 0.01 to 10M. Because of the wide
range of the concentrations studied, we constructed the cal-
ibration curves at two concentration ranges (0.01-0.5 and
0.5-10uM). Plasma proteins were then precipitated by the
addition of 20Qul ice-cold methanol and acetonitrile (1:1,
v/Iv). After rigorous vortex-mixing for 1 min, the mixtures
were centrifuged at 3000 g for 7 min at 4°C. An aliquot of
100pl supernatant was transferred to a fresh polypropylene
tube and 2Qul was injected onto the column for analysis.

2.4. Calibration curves

The calibration curves were constructed by plotting the
peak area ratio of the analytes over IS versus the concentra-
tions spiked. The range of reliable response was established
on the basis of at least six triplicate standards in rat plasma
covering the concentration range of 0.01-0.5 and 0.p:MO
for all compounds studied. The equations were calculated
using linear regression. The linearity of the assay proce-

Japan) consisted of a LC-10AT pump, a FCV-10AL low- dure was determined by calculation of a regression line using
pressure gradient flow control valve, a DGU-14A on-line the method of unweighted least squares analysis. Concentra-
solvent degasser, a RF-10AXL fluorescence detector and ations in unknown samples were calculated from the resulting
SIL-10AD sample injector. Shimadzu Class-LC10 Worksta- peak area ratios and the regression equation of the calibration
tion was used for system control and data were monitored curve. The limit of quantification (LOQ) was defined as the
and analyzed using Shimadzu CLASS VP software. Separa-lowest drug concentration that could be determined with ac-
tion of compounds was carried out at ambient temperature ceptable precision [i.e. coefficient of variation (C¥20%]
on a Hypersil ODS Column (200 mm4.6 mm i.d., 5um) and accuracy (i.e. recovery of 1820%). The limit of de-
from Agilent Technologies (Palo Alto, CA, USA), preceded tection was the amount which could be detected with a signal
by a phenomenex C18 guard column (Torrance, CA, USA). to noise ratio of 3.
The mobile phase comprised of 0.1 M potassium dihydrogen
phosphate containing 0.01 M TBAHS (pH 6.4)—acetonitrile 2.5. Method validation
(75:25, v/v). In all instances, a flow-rate of 0.8 ml/min was
employed. The eluted peaks were monitored at an excitation All validation runs were performed on three consecu-
and emission wavelengths of 380 and 540 nm, respectively. tive days and all samples used for validation were prepared
as standard samples. Three different plasma concentrations
(0.01, 0.5 and 1Q.M) of both forms of CPT-11 and SN-38
were investigated for recovery, whereas CPT lactone (the in-
Stock solutions (500.M) of lactone forms of CPT-11and  ternal standard) was measured at the concentration used in
SN-38 were prepared in dimethyl sulfoxide (DMSQO). Work- sample preparation. The recovery was determined by com-
ing solutions (10, 50 and 1QAM) of lactone forms of both  paring the analytical results for extracted samples with unex-
compounds were prepared by diluting stock solutions with tracted standards that represent 100% recovery.
acetonitrile—0.01 M citric acid (pH 3.0) (50:50, v/{39]. Quality control samples containing each analyte were pre-
Acetonitrile—0.02 M borate buffer, pH 9.0 (50:50, v/v) was pared from weighing independent of those used for prepar-
used for the carboxylate forms of 2 analy[&g]. All stock ing calibration curves. Within-day and between-day precision

2.3. Standard samples
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and the mean accuracy were determined by analysis of bothstant calculated from the terminal linear portion of the
lactone and carboxylate forms of CPT-11at0.01, 0.25, 2.5, 5, plasma log concentration—time curve. The area under the
10 and 5QuM (1:10 dilution) and SN-38 at 0.01, 0.25, 2.5, 5, concentration—time curve (AWC1on Was calculated using
10uMin triplicate on a single day and on 3 consecutive days the log trapezoidal rule without extrapolation to infinity. The
respectively. The quality control samples were prepared onplasma clearance (CL) was calculated by dividing the total
the day of analysis in the same way as calibration standards.administered dose by the AYC,, which was calculated us-
During each analytical run, QC samples were included and ing the log trapezoidal rule with extrapolation to infiniGg
processed as the calibration and unknown samples. was the initial plasma concentration of drugs determined by

back-extrapolation to thg-axis (i.e. time =0).
2.6. Pharmacokinetic studies in rats

2.8. Statistical analysis

Healthy Sprague—Dawley rats (200-230rg5 5, pur-

chased from Laboratory Animals Centre, National Univer-  pata are expressed as mea8.D. Statistical significance
sity of Singapore, Singapore) were used in the kinetic studies\ya5 assessed using a standard unpaired Studeagswith
and all animal procedures were approved by the Animal Eth- p 0 05 peing considered not significant.
nical Committee of the National University of Singapore.
An injectable formulation of CPT-11 was prepared by dis-
solving CPT-11 (20 mg/ml)p-sorbitol (45 mg/ml), and-
lactic acid (0.9 mg/ml) in Milli-Q water heated to 70—90
for 5-10min. The pH of this clear solution was adjusted
to 3.5 by 1M NaOH. The resulting solution was sterile-
filtered (0.22um, Millipore, MA, USA) and stored at 4C
under dark condition until uspt0]. Thalidomide was dis-
solved in dimethyl sulfoxide (DMSOQO) and injected intraperi-
toneously (i.p.) at 100 mg/kg body weight at.llper g body
weight 30 min before the administration of CPT-11. This
dose of thalidomide was adopted as it induced marked bi-
ological responses without showing any significant toxicity
[41,42] Rats were randomized to two groups receiving CPT-
11 (60 mg/kg, i.v.) alone or in combination with thalidomide.
The use of high dose (60 mg/kg) of CPT-11 to rats was to in- . .
duce significant early and late-onset diarrfé3] that could ) Time (min)
be alleviated by coadministered thalidomide. Blood samples
(200l each time point) were collected by snipping the tail
vein 0.25, 0.5, 1, 2, 4, 6, 8, and 10 h following drug adminis-
tration using heparinized tubes. Plasma was obtained by im-
mediate centrifugation at 15009 for 10 min at £C. A 100-
wl aliguot of the plasma was processed as described above
in Section2.3. The supernatant after protein precipitation
was transferred to a clean polypropylene tube and stored at§ g
—70°Cindark until analysis. When analyzed, the tubes were
transferred to-20°C for 1 h first and then vortex-mixed for
5s and centrifuged at 30009 for 5 min at 4°C. An aliquot
(20l) of the solution was injected onto HPLC for analysis.
All samples were put on ice to minimize the conversion of
lactone to carboxylate form.

3. Results

Representative chromatograms for the two forms of CPT-
11 and SN-38 are shown iRig. 2 Under the chromato-
graphic conditions used for the analysis of 4 analytes, the
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2.7. Pharmacokinetic calculations

Detector response (mV)
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The concentration—time curves were obtained by plot-
ting the mean concentrations of each analyte at each timeFig. 2. (A) Chromatogram obtained from blank rat plasma; (B) representa-
point versus time on a semi-logarithmic scale. Pharma- tive chromatograms of blank rat plasma spiked with standards; and (C) rat
cokinetics parameters were calculated by non_Coml:)artmemplasmacollected6hafteradministration of 60 mg/kg CPT-11 by intravenous

. . . . g . injection in combination with 60 mg/kg thalidomide by intraperitoneous in-
model using WinNonlin R program (Scientific Consulting i peaks: 1= CPT-11 carboxylate; 2= CPT-11 lactone; 3= SN-38 car-

Inc., North Carolina, USA)-.The ha'f'”fetfl?ﬁ) was cal- boxylate; 4= CPT carboxylate; 5= SN-38 lactone; and 6 = CPT lactone (in-
culated as 0.69B/ where k' is the elimination rate con- ternal standard). The concentration of all analytes in (B) is 0025
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Table 1 Table 2
Recovery (%) of analytes from rat plasma (expressed as h&b.) Within- and between-day precision and accuracy of the HPLC methods for
Concentration No. of Recovery (%) the determination of the lactone and the carboxylate forms of CPT-11 and
(M) sar'nple ) SN-38 in rat plasma
Carboxylate form Lactone form Concentration|¢M) Carboxylate form Lactone form

CPT-11

0.01 3 108.9+ 8.7 98.6+ 11.3 cv Accuracy  CV Accuracy

05 3 96.3+ 1.5 106.7+ 3.2 (%) (%) (%) (%)

10 3 94.4+ 1.9 96.2+ 7.8 Within-day

CPT-11

SN-38

oot 5 1126676 10304107 oL . 0m 42 s

0.5 3 98.2+ 2.1 104.8+ 3.7 5 15 964 20 969

10 3 97.6+ 1.3 95.6+ 8.5 5 24 1007 12 1029

10 12 1003 23 1006

retention times for lactone forms of CPT-11, SN-38 and CPT %0 37 1044 26 997
were 5.33+ 0.14,11.6G 0.20 and 13.52 0.21 min 6=40) SN-38
and for carboxylate forms were 3.970.10, 7.05£ 0.15 and 0.01 a9 1117 6.4 1093
8.12:0.18 min (1=40) respectively. The peaks for all an- 2'25 i? ggg gi 32‘7‘
alytes were slightly skewed to thg right. We evalugted peak ¢ 20 1023 20 084
skew using the asymmetry coefficighi=b/a, wherebis the 10 24 1031 24 1072

distance after the peak maximum amid the distance before
the peak maximum, both andb being measured at 10% of  Between-day
the total peak height. The asymmetry coefficients were be- ©PT11

tween 1.05-1.26. These methods employed a simple protein 8:2; ‘11; 18?; 21?1 1?)32
precipitation step, with a recovery of > 94% at concentrations 25 24 082 13 978
of 0.01-10uM (Table ). No concentration dependence was 5 19 965 13 955
observed. The recovery of the IS, determined at the concen- 10 13 1004 32 943

50 29 973 15 1032

tration used was 986 4.7% (=6). Matrix-specific inter-
fering peaks that required modification of the mobile phase SN-38

composition were not observed in any cases, including inthe ~ 0-01 39 1118 52 1077
presence of drugs such as thalidomide. In addition, single ion 2'55 ig ggg gg ggg
monitoring using liquid chromatography-mass spectrometry 5 21 964 18 1024
with an electrospray interface (Finnigan, Dreieich, Germany) 10 17 1005 22 1043

did not detect the existence of oxidative metabolites in the
plasma of rats treated with CPT-11.

All four compounds gave linear response as a function of CVswere less than 15% at any quality control sample concen-
concentration over 0.01-1M. The mean correlation coef-  trations. Dilution of CPT-11 in lactone or carboxylate form
ficients ¢) for the daily calibration curves were all >0.999 at 1:10 gave acceptable precision (CVs <4%) and accuracy
(n=5) and the within- and between-run CVs of the response (recovery within 97.3-104.4%).
factors for each concentration assayed were below 10%. The We applied this method to the study of plasma pharma-
meany intercepts were 0.003—-0.05%5) for all four an- cokinetics of CPT-11 and SN-38 in rdig. 3 shows repre-
alytes. For each point on the calibration curves for all 4 sentative plasma concentration—time profiles for all analytes
analytes, the concentrations back-calculated from the equa-studied in rats receiving CPT-11 alone and in combination
tion of the regression analysis were within acceptable limits with thalidomide. Coadministered thalidomide (100 mg/kg
for accuracy and precision @20%. A linear regression of  body weight) significantly increased the AgGonvalues of
the back-calculated concentrations versus the nominal val-CPT-11 lactone and CPT-11 carboxylate by 32.6% and 30.3%
ues provided a unit slope and an intercept not significantly respectively P<0.01), but decreased the values by 19.2%
different from zero. The distribution of the residuals showed and 32.4% for SN-38 lactone and carboxylate, respectively
random variation, was normally distributed and centered on (P<0.05; Table 3. Accordingly, the value of total plasma
zero. The bias was not statistically different from zero, and clearance (CL) of CPT-11 lactone was significantly lower
the 95% confidence intervals included zero (data not shown).in combination group compared to the control (1.329 versus

The LOQ in rat plasma (1004 aliquot) was 0.01, 0.008,  1.837 L/h/kg,P<0.001). Plasméyos values for SN-38 lac-
0.005 and 0.005 (M for CPT-11 lactone, CPT-11 carboxylate, tone and carboxylate were significantly< 0.01) smaller in
SN-38 lactone and SN-38 carboxylate, respectively. The val- rats with coadministered thalidomide, as compared to rats
idation data in terms of within-day and between-day preci- receiving CPT-11 alone. The volume of distributiov)
sion and accuracy are representediable 2 The differences  for CPT-11 lactone was decreased by 24.7% in rats receiv-
between the theoretical and the actual concentration and theng combination therapy than those receiving CPT-11 alone
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Fig. 3. Plasma concentration—time profiles for the lactone and carboxylate
forms of CPT-11 and SN-38 in rats CPT-11 alone and in combination with
thalidomide.
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(P<0.01). However, coadministration of thalidomide did not
significantly alter maximum plasma concentrations of all four
analytes.

4. Discussion

We developed and validated a simple HPLC method for
the determination of the lactone and carboxyl forms of CPT-
11 and SN-38 in rat plasma. The reported method was fast
and efficient, with simple sample preparation procedure and
total running time of analytes and IS less than 16 min which
was much shorter than those reported previously (about
30-35min)[19,23,24] Therefore, the risk of degradation
and conversion of analytes can be significantly reduced dur-
ing sample analysis. In the present study, we have chosen a
mobile phase with 0.1 M potassium dihydrogen phosphate
containing 0.01 M TBAHS at pH 6.4 which resulted in effi-
cient separation between compounds with suitable retention
time. The potassium dihydrogen phosphate buffer used in
the mobile phase could control the pH value and ion strength
and the ion-paring agent TBAHS would increase the affin-
ity of the carboxylate forms to column;gparticles, which
would facilitate their separation. Sano et 4] recently
reported a simple and reliable HPLC method without an ion-
pairing agent, which allows the simultaneous determination
of both lactone and carboxylate forms of SN-38 and other
camptothecin derivatives. The strength of the buffer and the
buffer pH had a large influence on the retention of all com-
pounds[33]. The lactone form was relatively stable at pH
6.4, whereas it started to decrease and rapidly convert to car-
boxylate in the pH range of 7.0-9.0. As to the wavelengths,
we selected an excitation wavelength at 380 nm and set the
emission wavelength at 540 nm in favor of SN-38 given that
the plasma concentrations of CPT-11 are often higher than
SN-38.

The validated HPLC method has been applied to a phar-
macokinetic study when CPT-11 was combined with thalido-
mide in rats. The pharmacokinetic study revealed that thalido-
mide significantly increases the AUC of two forms of CPT-
11 and decreased the AUC of two forms of SN-38. This may
partially explain the finding that coadministered thalidomide
reduced the gastrointestinal toxicity of CPT-11. Studies are
ongoing at our laboratory to examine whether multiple dos-
ing of thalidomide can also modulate the pharmacokinetics
of CPT-11 and SN-38 in rats by employing our developed
HPLC method.

In summary, we reported on a simple and reliable HPLC
method for simultaneous measurement of lactone and
carboxylate forms of CPT-11 and SN-38 in rat plasma. The
validated method has been applied to investigate the effect
of thalidomide on the kinetics of all four analytes in the
rat. The pharmacokinetic studies in the rat provided partial
explanation for the finding that coadministered thalidomide
reduced the gastrointestinal toxicity of CPT-11. Further
studies are needed to explore the underlying mechanisms
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Table 3
A comparison of pharmacokinetic parameters between rats receiving combination therapy or CPT-11 alone
Parameters Treatment group Comparison
CPT-11 +thalidomide CPT-11 (control) Combination vs. control (%) P-value
CPT-11 lactone
Co (M) 29.03+ 3.92 33.01+ 5.29 —-121 021
ty/zg (h) 3.00+ 0.13 2.89+ 0.36 37 0.56
AUCo-10n(1rM h) 60.89+ 3.23 45.91+ 4.08 326 <0.01
AUCo_ (wMh) 66.85+ 3.70 48.55+ 4.54 377 <001
Vq (L/kg) 5.74+ 0.37 7.62+ 0.80 —24.7 <0.01
CL (L/h/kg) 1.33+ 0.07 1.84+ 0.16 —27.7 <001
CPT-11 carboxylate
Co (1M) 10.01+ 0.27 10.29+ 0.59 -27 0.366
tyop (h) 3.49+ 0.21 2.344+ 0.12 491 <001
AUCo_10n (1M h) 38.34+ 0.85 29.42+ 3.02 303 <0.01
AUCo_ (uMh) 44.494 1.70 31.13+ 3.41 429 <001
SN-38 lactone
Co (LM) 0.22+ 0.01 0.22+ 0.03 28 0.63
tyzg (h) 5.00+ 0.32 7.15+ 0.82 -301 <0.01
AUCo_10n(rM h) 0.55+ 0.02 0.68+ 0.04 —-192 <001
AUCp (M h) 0.76 £ 0.05 1.18+ 0.13 —357 <0.01
SN-38 carboxylate
Co (M) 0.14 + 0.02 0.13+ 0.02 54 043
tyzg (h) 456+ 1.34 7.80+ 0.97 —415 <001
AUCo-_10n (1M h) 0.26+ 0.01 0.38+ 0.09 —324 <0.05
AUCp (LM h) 0.34+ 0.04 0.72+ 0.16 —-524 <001

for the observed kinetic and dynamic interactions between [10] A. Santos, S. Zanetta, T. Cresteil, A. Deroussent, F. Pein, E. Ray-

CPT-11 and thalidomide.
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