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H OE RS ESRHMNEALY PP EEE(CPT-11) B &AM =4 T- T A-10-% 4 S (SN-38) ik F 69 7 ik, 7 ik
Ao R AR S 22 TRE LI R G BB ERAL)E A BB AR, R FaikAn €3%- 5k 2 . €364 % Waters Luna Cis, L3048 A
0.05 mol/L Bk it — R 4h ik - TRE (70:30, V/V, M B8R pH £4.0), ik A 1 mL/min, # & % K A 380 nm, & 4% K 4 480 nm
(CPT-11) .535 nm(SN-38) , &3 4 25 °C, #4424 20 uL, %% : CPT-11 4= SN-38 an. 25 7R & 4 %] /£ 200~1 000.5~45 ng/mL & &
MR R BIF(r 550 %4 0.999 4.0.999 2,n=5), & & F FR 4% % 200.5 ng/mL; B A | B [4 RSD % 1.68% ~5.57% ; CPT-11 f»
SN-38 #9 48 2 & 4 F 2% 4 90.12% ~106.93% (RSD<8% ,n=5) .92.07% ~102.56% (RSD<6% ,n=5) , 3% B & ;K F 2 3| A4
72.23% ~86.56% (RSD<<6% ,n=>5) .71.98% ~83.44% (RSD<7% ,n=5) . K B % 7 & M 13 5 ¥ 2 W % & &K A CPT-11 F=
SN-38 #4 .25 S JE 23 A 431.13~617.19.13.97~31.89 ng/mL(##ki% i 45 R J5 1 h),398.14~584.43 . 11.61~29.94 ng/mL (#hk i
EERG2h) ., it E kAR Pk, B RAUE S E AT, E A TIE R F AL CPT-11 & H X 4 SN-38 49 2. 25
RIEBHNZHR,

KB SRR ETE- TR P B T- IR 10- B S A o 5 R

Concentration Determination of Irinotecan and Its Active Metabolite in Human Plasma by HPLC-FLD
ZHANG Xiaopei', LIU Xiaoming’, XU Jinning’, WANG Aiping’, JIANG Aiwen’ (4% Dept. of*Pharmacy, Hebei
North University, Hebei Zhangjiakou 075000, China; 2. Dept. of Pharmacy, the Eirst Affiliated Hospital of He-
bei North University, Hebei Zhangjiakou 075000, China)

ABSTRACT OBJECTIVE: To develop a method for simultangous determination of irinotecan (CPT-11) and its active metabo-
lite 7-ethyl-10-hydroxycamptothecin (SN=38) inyhliman plasma; METHODS: After precipitated by acetonitrile and acidified with hy-
drochloric acid, using camptothecin asyinternal standard, the plasma sample was determined by HPLC-FLD. The determination was
performed on Waters Luna, C;s €olumn with mobile phase consisted of 0.05 mol/L sodium dihydrogen phosphate-acetonitrile (70:30,
VIV, adjusted pH to, 4.00by phosphoric acid) at flow rate of 1 mL/min. The excitation wavelength was set at 380 nm; the emis-
sion wavelengths, of CPT-11 and SN-38 were set at 480 nm and 535 nm, respectively. The column temperature was 25 °C and
the sample size was 20 pL. RESULTS: The linear ranges were 200-1 000 ng/mL for CPT-11 (»=0.999 4,n=5) and 5-45 ng/mL
for SN-38 (#»=0.999 2, n=5). RSDs of inter-day and intra-day were 1.68% -5.57% . The relative recoveries of CPT-11 and
SN-38 were 90.12%-106.93% (RSD<8% ,n=>5) and 92.07%-102.56% (RSD<6% ,n=5) ; the extraction recoveries of CPT-11
and SN-38 were 72.23%-86.56% (RSD<6% ,n=5) and 71.98%-83.44% (RSD<7% ,n=>5) ,respectively. The plasma concentra-
tions of CPT-11 and SN-38 in 5 patients with colon cancer were 431.13-617.19, 13.97-31.89 ng/mL (1 h after intravenous drip-
ping) and 398.14-584.43, 11.61-29.94 ng/mL (2 h after intravenous dripping). CONCLUSIONS: The method is simple, rapid,
sensitive, reproducible and suitable for the determination of plasma concentration and pharmacokinetic study of CPT-11 and its
metabolite SN-38.

KEYWORDS HPLC-FLD; Irinotecan; 7-ethyl-10-hydroxycamptothecin; Plasma concentration
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R AT HBEE G RIFIE AR A, CPT-11 25
SEEHT R B A I A ™ R Y S R S A s Ry B
I PR R A T R, MRS R B, CPT-11 %
SN-38 14 L 24 ¥ B 5 166 IR 7 38 Ak Y7 B BU™ FAS R
YIS, i, @O CPT-11 9 g AT 24
HeEE WS HET, E CPT-11 M 25 ¥k B 1 )y i 3 EiAu 5
R BT A 2,35 (HPLC) 26 FR - B IBE FH (LC-MS) 37,
AHFFEAE CAT SCHR A RS b, BES7 1 [ 2 A I 3% A
CPT-11 K HE A~ 4 SN-38 i HPLC-5¢ )63 , H-4+
ZOrER TGRSk — 8T CPT-11 M 259k 5
HFTEOR BN A SR S

1w
1.1 {88

100 B HPLC X , 04 Tl FE 2% . G1312A Y — ¢
. G1316A BIF:IRAR .G1321A BIZEEAG I 2% . Chemsta-
tion {433 T A/Euk (32 [F Agilent 28 ] ) s H1650-W 7 5 304G
T e 1B AL GBI R WA S I AR T R BRAH]) 5
MX-S B 5 g 1R A (32 18 Scilogex /A ] ) s BSZ10 Hl Hy
T RV (TEEFEZ R B Al s PHS-3C BIFR T (
e /NI DR
1.2 #AR5IEH

B ST T B L (LS. 141228, 4l . =>99% ) |
SN-38 X B, (65 150102, 4 . 98.86 % ) ¥y | Ik 5T
20 BB W ARG BRAA w5 B B (bR, bt
fH G KA TFIE Be , 415 - 14090401, 4L . 98.82% ) ;
T S P R R B S R B (VT 5 1 iy B 2 B A R 2 W, il
WESC 52 [ 2 7E T H20040711, ik 5 : 1622148, #HIH% .
100 mg (#% C5:HssN,Os » HCLT ) T Zofifiohy €ou 11 4lid, i i —
SN H RN ER R L R S SO B Al L K Sk 4l
K
1.3 _Z=HIm%

TR 25 (M2 i b A6y 2 e i 25 — B e (LA
FRIFRIRBE”) MR
2 FiEEHER
2.1 @BigEH

{6, 3%FE : Waters Luna Cis(250 mm»4.6 mm, 5 pm) ;
T AH : 0.05 mol/L B iR — S AN W - £ I1E (70: 30, V7V,
JFABEER R Y pH 2 4.0) 5 K « 1 mL/min; 2% G0 1
380 nm; & 5T : 480 nm(CPT-11) .535 nm(SN-38) ; k1
25 Cs FFERE 20 uLo
22 BRMFE

F5 % PRI CPT-11 ., SN-38 Xf IR i &35 &, T —F 4L
WA I M E 25 25 10 mL At b, e i o o
W A 1.0 mg/mL FIARAEN & . I R bRiEIr %
GG, F10.01 mol/L R R- 2GR A (223, VIVAE
FRFRER, 4> WIEC B CPT-11 i vk i 1 4.6.10. 12,
14,1820 pg/mL, SN-38 Jii f ¥ i 24 0.1,0.2,0.4,0.5,
0.6.0.8.0.9 pg/mL bR IE T AVETR . R 2 PR BN A X R

EZED; 2017 45 28 5 29 1

w2 S AR T BT R R B R
2 pg/mL M INARIER . DA BT A E T — 20 Cuk
FEHPREDEORAE, 2
2.3 I REILE

&I A AIME &, B8 F 1.5 mL EP&EH L INA
PRI 20 pL, IR TETR ST 30 s5 FRIIA 21 200 uL , i jiE
BAT 1 ming PLED 2R 9 em 553 13 000 r/min B0 3
min, A5 WREC R 200 pL, LA 1.0 mol/L £R % 50 pL
FRAL IR 2D 30 s AL 20 L, HEFE AT
24 FHEFER
241 LEMHELE SRR FERRIEMN S F K 251
M4 +CPT-11+SN-38 | F & F 2 5 A ML 2R FF i 45 38 1
Fi2 42,37 1 AL (25 (MR R S AS IR ) L F
“2.17 T S T R AT D SR (WL 1) . 2
JLZRH, CPT-11, bR . SN-38 1 {0 j5 04 W TE X 6, 13- B8
B a1 3 31 A 3.6, 4.7 . 7.1 min, Ifil 3% HP A8 PR ) SR 2
TR, FBZOT kT R R AT
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AZS I 5 B.2S I + CPT-11+SN-38+ A7 s C50 35 A 24 /5 9 3
B+ 4R 1.CPT-11; 2. 4453 3.N-38
A. blank plasma; B. blank plasma+CPT-11+SN-38+internal standard; C.
plasma sample of patient after administration + internal standard; 1.
CPT-11; 2. internal standard; 3. SN-38

1 SREERIEE
Fig1 HPLC chromatograms

2.4.2 pRMEMZM S E R TREE HER

23 L&, BT 1.5 mL EP A5, i A [) 5 vk Ji
() CPT-11 F11 SN-38 RifE TAEW A 10 uL IRAHEST, 2391l
Bt il B CPT-11 4% J% 4 200,300,500 ,600, 700,900
1 000 ng/mL, SN-38 Jii & ¥ & 4y 5.,10,20,25, 30,4045
ng/mL WML, #2“2.37 T F A B , YRR 2 ,
SRR DA o vk B (o) S A 4
5 bR B I TR HAE () AR bR, SR I A B /N — 5
2 A R Bow=1x") PEATERPE R, 45 CPT-11 /4 [ 19
5K :y=0.003x+0.186(+=0.999 4,n=5) , SN-38 [ ]
VAN . y=0.026x+1.122(r=0.999 2,n=5), &5HFFE
], CPT-11,SN-38 Ifil £} ¥ & 43 5| 7E 200~1 000, 5~45
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ng/mL JE I N e R R IF,

fic il CPT-11 . SN-38 Jit & ¥ Ji& /3 %1 o4 200 .5 ng/mL
(IR A, 322,370 F i BRSSP Tl e 5 Uk, i
ZEME S5 do 45 R, HIN L HIBIRSD B/NT 15% ;52
) I W A PR I R VR B Y 80% ~120% 1N, 3R Y
CPT-11,SN-38 By i I FR43-511°7 200 .5 ng/mL.
2.4.3 K% RIS B MR A D T TR R
CPT-11 I SN-38 bRt T AR #5312, 43 L il B CPT-11
% i R VR B (300,500,800 ng/mL) 1 SN-38 {1
b R VR E (10,2035 ng/mL) B4 B 5 RE 5, 452,37
TR AN S RS, SRR A TINE 5K, i L
WIZE 5 d, 585 15 MR % B2 R %% B2 ) RSD(RSD =Sl
JO 5t R B B U Al 2 /5 D0 5 R R ST Y9 < 100 9% ) 36
K)o GEREIR,CPT-11 (9 H I RSD H 1.68% ~3.22% ,
H 6] RSD Jy 3.12% ~5.57% ; SN-38 () H § RSD H
2.06% ~3.48% , H[A] RSD } 1.98% ~4.51% , K K5 %
BE R, L,

K1 BEERBER(xts,n=5h)
Tab 1 Results of precision tests(x +s,n=5)

ORI - i S
ng/mb SEEER ng/ml  RSD, % SMFEIKIE ng/mL  RSD,%
CPT-11 300 29187+7.16 245 28825+13.78 478
500 516.12£16.62 30 510.58:+28.43 557
800 82097+13.79 1.68 816462547 31
SN-38 10 9924034 348 9.86:+0.44 451
2 19.1140.53 278 19374038 1.98
35 34.09£087 206 424079 231

244 [FISCRIEE  BUAS [ IL3K AH D T VR 1
CPT-11 1 SN-38 bRt T AR #54ik it , ¢ B e il . CPT-11
% i B R VR B (300, 500% 800 nghml.) A1 SN-38 {1
rh | R VR BE (400201 35 ngdmL) 4 BT 5 KL A, 43¢ <2.37
T R s, T, RN T T E 5 IR AR
5 5\ Bt i 2 3 5 S o v B PR R Y
FUAR , 25 SRR MO 5 DL BE BT A5 I 250 A o B4 €0 3%
WA TR 5 A 428 1 BRI s %) o i e T AR A 7 LU B, %
FLHPL BRI 2R, 45 5 R, CPT-11 A9 AH X |1 g % h
90.12% ~106.93% (RSD<<8% , n=>5) , #& B [a] Yt 2 Fy
72.23% ~86.56 % (RSD<<6% ,n="5) ; SN-38 [ AH X} [l 1)
%4 92.07% ~102.56% (RSD<<6% ,n=5) , HEH Al fir %
K5 71.98% ~83.44% (RSD<7% ,n=5) , £ 32,
F2 ERERBLER(x+s,n=5)

Tab 2 Results of recovery tests(xts,n=5)

—_ N ‘ iljEliEs : Gl
ng/mL TEIE, % RSD, % M, % RSD, %

CPT-11 300 96.08+6.81 7.9 79.83+4.09 412
500 102.16%6.67 65 83.15+4.48 539
800 102.05£3.53 346 8220245 298

SN-38 10 98.60+432 438 7454+420 564
20 96.85+5.05 50 78074513 658
35 97824381 389 79.79+4.75 597

2.4.5 FaEtERE B CPT-1 LK b | B B ik
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J& (300,500,800 ng/mL) Fll SN-38 I . H . 17 Jifi 2 vk JiF
(10,2035 ng/mL ) B BHEEFE A 4% 5 403, #5“2.37 TN J5 ik
REFRJE R385 45 FE b A B AR 1 T R
8 h &1 3R PRAM(—20 C~Z k) . —80 CLA LM .
TFah AR A7 6 hiFeE Pk . 45 R EBoR, &M TE
IR I REE R L ,RSD<10% (n=5).

25 KRR

% B3R HPLC-2 S GIE M 7 5 19145 s i A5 g v
CPT-11 Fl SN-38 (¥ & o Horpr, B3k 2 48], Lok 3 495 4
% 45~53 % 5 3 ] £ Bk 5- 950K 8% g (5-fluorouracil
5-FU) WP 245 (Leucovorin, LV ) 222454 , 2 1 5 3% Fy B
HIRIT -

P AT B 2T 90 min PN E DK 0 R S SR IR ST
BERE, 3 B TR S S 1.2 h i O A A i A 2
mL, & T 2 20U 21 (EDTA) Fi e v, LIS Ok 42
9 cm. %3 3 000 r/min 250> 10 min, B 2 1 3¢ 4 42.37
WUR AR S R M o 25 B, DK TR 45 R
J& 1 h, 5 i H 3 44 N CPT-11 . SN-38 (14 Ifil 25 1k B 43 51 Ky
431.13~617.19 ng/mL . 13.97~31.89 ng/mL; & Jik i 7F
SE9E 2 h, HA PN CPT-11, SN-38 f9 IfiL 25 4 J& 4]
398.14~584.43 ng/mL . 11.61~29.94 ng/mly ¥ W 3.,

x3 MBRENEER
Tab 3 Determination results of plasma concentration
TRRHATUR 1, ng/mL FHIKREASBUR 2 h,ng/mL

o W N\ =\

B AR Rne S N8 OPT-II N-38
e N R 3189 398.14 2994
20 s 0 4m0s 1397 41074 1161
305 M 51548 2870 46315 2409
O S T (S TAT %97 5844 2017
R S T R 2054 48361 10

3 ITig

3.1 FEFEEH

H HT I R 3T 0 3% K CPT-11 f2 Hok v AR i ™= 4
SN-38 1M1 245 ¥ B (A Wil . BRAT Ao B0 Ty vk R A4
HPLC-%84M (HPLC-2¢ G A LC-MS 79, Horpr, it
T T T R RE A AT AL B R4 R A A%, HL A2 AN AR
RS SR FAE G R B R BASHE) . CPT-11 J¢
SN-38 £ F X P & - L HE R 22, RIS T 254
A5 4 HL TR (FR 3 ), AT DA I 635, Tl J ¢
S ARG Y TSR e A R AN B 0 AR
H 52 RSk, 7E 370~430 nm 84K I K 15 FE P 5 R
5 nm F H & G, &3 CPT-11 .SN-38 7E 380 nm Akt
PR ST iR JBE R, WS T 3 1 38 18 o 380
nm; 7£ 470~540 nm & 08 [ AR 5 nm 14
G, % P CPT-11 7E 480 nm . SN-38 7E 535 nm Zb ()
DN Sz S o A, ORI 1 A S R AR s e
480,535 nm.

CPT-11 HA —/ARE BN R IR, A pH AR , 78
R N R 5 R IR SR 2 Fi B 20 s B 5F- 47 24 pH
3.0~5.0 i}, CPT-11 = % L HAT 16 PE 5 W ER TE XA A
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24 pH Jy 7.0 IF, ] CPT-11 3 % LUR R 26 8 =X AF 700,
KL, 28 5 28 T AN [R] pH I sl A G 43 15 B 19 5 ), &5
TR, Y SAH pH=3.0 I}, 1 B AT 2E 0% ; X4 pH=4.5
BF, DT A7 70 Hi 2 B0 42 5 1 24 FH @ 2 %) 15 pH 2 4.0 1),
TELRIETE 2 B AR T, & Rr il Py T [ 47, S ¢
iff 2 T B AH 1 pH R 4.0,

T ¥ ol P A o B T DTDE R, b B
MR SR DT AR T 4 (A RAFR R 10%
R AR PR 25 (1SR I AR, TP
oAU S = R U WY [ ¢ (B R =g & RT3 N Y
A, 0 ELNIEPEY R A TN . B0 B IR i
SERIRAL)S , AT AR E CPT-11 14 PN TS -2 82 6 S 4657 1) Y
FEAL Bl , (00 5 45 SR M YA

S E A T S VR I S A e A pHL, I
R VAR DU 1 A B 0l A ot , PR T B (e, [ s S
AT L H P I ) T, T R A AR AR
LRI TR . IR B 5 CPT-11 Al e & T 2594
% 5-FU LV 4%, ZE i PR FH Fh -4 & B0 R R R 24 4 %
CPT-11,SN-38 Fl N AR B K A F T4 . 1% 5 7 10
min Z N BT 58 i CPT-11 11 SN-38 Ifil. 24 1 B A A6, H.
JAKAR, 7T FIG RG240 . (EAS 2,
25 M2 AE 3~4 min &b H B0 (e (O 151 1A) |, B8R
P AEARAE , (FA A5 R BE X I A 5 SRt Al — 2 R, W%
DA R — 2583
3.2 l&FKK A

ERT I A =5 A0 5 DR Il 8 A T R e 5 Tl
(UGT) 141 B Z PRI 4E 5 CPT-11 i {448 H
25, DT AR R il 4 25 A1) S o7 et 8 45 F R i %)
1 (>300 mg/m”) i CPT-11 i AR RR R 5 FE R 7 77
FE A S 5 T AR R R NG R (<300 mg/m®) 1Y CPT-11
i, AN RS 5 I R AR T oG, AR, R R
UGTMI1 B R LI 5 109% ~12% , H CPT-11 1
S 2R — AL TR AT, DRI SO s 5 DRI e i
S HAMARLE FH 257776 BB A R BRE . A e o8 A R,
CPT-11 Jr i g™ 2B B -5 SN-38 iy B %% U AH
X, ME VS Y & A 8 5 SN-38 [ UK A AEAH S,
A EIRWFFATIE FRIR R B, 1 o — B8 .

MG IR ST 11 I 24 0 3 W 72 L e o FH AR
H o o E3 AW, CPT-11 7 & & 100~300 mg,
CPT-11,SN-38 M4 Ifil 25 ¥ J& 43 5l 4E 45 4 398.14~617.19.,
11.61~31.89 ng/mL, HH, 45 B 1Y FH 2575 5 F 3
S (HIE PRI ) SN-38 Fh I 24 e B H1HH AR T 3 5
P28 CPT-11 (AR AR T REAFTE B I MR 5. (1
FH AR B SRS 114 8 1B A W B R A
/N, B S i R B — s BRSO e 22
MR B Z B FEAS i — D40 CPT-11 M 25k FE
AN KL AR S, LATE S IR AR I 24

25 TR % R AL AL BR R B PR vk R A

EZED; 2017 45 28 5 29 1

e T S MR L T I DR LA CPT-11 K AR )

SN-38 F ML 25 B K 25 8l "5
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