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Simultaneous Determination of Irinotecan and Its Metabolite
7-Ethyl-10—hydroxycamptothecin in Biological Fluids
Using Excitation—emission Matrix Fluorescence
Coupled with Second—order Calibration Method

Yin, Xiaoli Wu, Hailong* Zhang, Xiaohua Gu, Huiwen Yu, Ruqin

(State Key Laboratory of Chemo/Biosensing and Chemometrics, College of Chemistry and Chemical Engineering,
Hunan University, Changsha 410082)

Abstract Irinotecan (CPT-11) belongs to the class of topoisomerase I inhibitors, which is an anticancer agent widely em-
ployed in the treatment of colorectal, lung, cervical, and ovarian cancer. 7-Ethyl-10-hydroxycamptothecin (SN38) is a main
metabolite of CPT-11 in human body, which is approximately 100~ 1000-fold more cytotoxic than the parent drug. Several
analytical techniques such as HPLC, LC-MS/MS have been proposed for determination of CPT-11 and SN38 in biological
samples. But all of these methods are not only expensive, but also involve careful sample pretreatment or rigorous liquid
chromatographic separation steps when conducting the experiments in the practical application. In this paper, a new and ef-
fective strategy that combines the excitation-emission matrix fluorescence (EEMF) with second-order calibration method
based on alternating normalization-weighted error (ANWE) algorithm was developed for simultaneous determination of
CPT-11 and SN38 in body fluids including human plasma and urine samples. Although the fluorescence spectra of CPT-11
and SN38 overlapped and unknown and uncalibrated fluorescent components coexisted in the matrices, the methodology
enables accurate concentrations together with reasonable resolution of excitation and emission profiles for the compounds of
interest, which is often referred to as the “second-order advantage”. The assay was linear over the concentration range of
0.0141~0.0987 pg/mL for CPT-11 and 0.04~0.28 pg/mL for SN 38, respectively. When the component number was chosen
to 3, the obtained average recoveries were (96.8+6.3)% and (101.741.1)% for CPT11, (100.4£4.9)% and (101.611.1)%
for SN38 in plasma and urine, respectively. In order to evaluate the performances of the proposed approach, the figures of merit
such as sensitivity, selectivity, limit of detection and limit of quantification were investigated. The satisfactory qualitative and
quantitative results indicated that it is an attractive alternative strategy for the routine resolution and quantification of CPT-11 and
its metabolite SN 38 even in the presence of unknown interferences or when complete separation is not easily achieved.
Keywords irinotecan; 7-ethyl-10-hydroxycamptothecin; three-dimensional fluorescence; second-order calibration; alter-
nating normalization-weighted error
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D, = diag(sqrt(1./ diagm(A* (AT)1))),
D, = diag(sqrt(1./ diagm(B* (B")"))),

D. =diag(sqrt(1./ diagm(C*(CTYY)).
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Figure 1 Core consistency values as a function of the trial number of
component for the analysis of the spiked plasma and urine
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Figure 2 Normalized resolved excitation and emission spectra and relative concentration profiles of plasma and urine obtained from ANWE method with
N=3 and the corresponding actual spectra. (A) Excitation spectra; (B) Emission spectra; (C) Relative concentration profiles. The dot lines represent the
resolved profiles for CPT11; the blue dash dot lines stand for the actual profiles for CPT11; the shot dash lines denote the resolved profiles for SN38; the
dark solid lines represent the actual profiles for SN38; the red dash lines denote the resolved profiles for the background of plasma (urine). () represent
relative concentration profiles of CPT11; (V) represent relative concentration profiles of SN38; (O) represent relative concentration profiles of back-
ground; (A1),(B1),(C1): in the background of plasma; (A2),(B2),(C2): in the background of urine
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Table 1 Resolved concentration of CPT11 and SN38 in plasma samples
by using ANWE method

Added/(ugemL ")  Predicted/(ugemL ") Recovery/%
e

Sampl
CPT11 SN38 CPTI1  SN38 CPT11  SN38

P1 0.0282 0.240 0.0318  0.237 112.6 98.7
P2 0.0423 0.200 0.0391 0.187 92.4 93.7
P3 0.0564 0.160 0.0518  0.155 91.9 96.9
P4 0.0705 0.120  0.0679  0.125 96.3 104.8
P5 0.0846 0.0800 0.0770  0.0868  90.9 108.4

Average recovery % 96.8+6.3 100.4+4.9

R 2 ANWE ZMrRIETriE 81 IRIEAE+ CPT-11 F1 SN38 AT
ghR

Table 2 Resolved concentration of CPT11 and SN38 in urine samples
by using ANWE method

Sam-  Added/(ugemL™")  Predicted/(ugemL ") Recovery/%
ple  CPTI1 SN38  CPTl1 SN38 CPT11 SN38
Ul 0.0282 0.240  0.0290 0.244 102.9 101.5
U2  0.0423 0.200  0.0431 0.205 101.9 102.5
U3 0.0564 0.160  0.0567 0.164 100.5 102.7
U4 0.0705 0.120  0.0706 0.123 100.2 102.4
U5  0.0846 0.0800 0.0871 0.0793 102.9 99.1

101.7+1.1 101.6 £

Average recovery/% 11

£3 H ANWE By IE v SRAH IR MR R BRI it o P
Table 3 Figures of merit of CPT11 and SN38 in biological fluids by
using ANWE method

Plasma Urine
Figures of merit
CPT11 SN38 CPT11 SN38
SEN/(mLeng ') 25 95 19 140
SEL 0.24 0.59 0.19 0.86
LOD/(ngemL ") 0.39 0.24 0.12 024
LOQ/(ngemL ") 1.18 0.74 0.54 0.72
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PRV S TN, 5530 20 SCRR R 1) 25 A L, n e
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31.25 F162.50 pg, 1A =49 6454 M IE ik
FIT A5 3 () 2% AR BCH CPT11 () LOQ 43l 1.18 Al
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SR AT 71538 T LC-MS 4558, (HEME T8 HPLC
(K5 A K, T HLAS S 7 924 T 2 4 B B S|l 1 e R
AT HRIEAE N BIPURE 259 CPT11 FMIJLARISHY SN38 1 &
RN, 5545 B8 AR (% 43 B8 7 VR AR B, TE T AR
FG3 B AEAE Sl AT AR BE R i A HF LA D 3R, 5 T
TR AR B AR R A R T 3 [RIOR R AT SR
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SR, 3 A2 AR FECH A YD o i s B2 fi ) Fi 3 A
T PRIECR F AR 24 () i e 2 B ) S0 A T 7 55
TRDUFRHE 22 $(0), FFAF A I RS )

#£4 KIFEHT CPTI1 I SN38 ML

Table 4 Composition of the different mixture used in the calibration set

Calibration set [CPT11]/(ugemL ") [SN38]/(ugemL ")

© 2013 Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences

1 0.0141 0.280
2 0.0282 0.240
3 0.0423 0.200
4 0.0564 0.160
5 0.0705 0.120
6 0.0846 0.080
7 0.0987 0.040
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