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Establishment of Blood Drug Concentration Monitoring Method of Paclitaxel and Cisplatin
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Abstract: Objective To establish a high — performance liquid chromatography (HPLC) method for the simultaneous determination
of paclitaxel (PTX) and cisplatin (DDP) blood drug concentrations. Methods  The chromatographic column was an ODS - B C,
column (250 mm X 4.6 mm,5 pm),the mobile phase was methanol — water (70:30,V / V) ,the flow rate was 1.0 mL / min,the
column temperature was 30 °C,the injection volume was 10 L, and the detection wavelengths were 228 nm (PTX) and 254 nm
(DDP). Results The retention times of PTX and DDP derivative [Pt — diethyldithiocarbamate (DDTC)>] were 8.84 min and
12.5 min,respectively;the linear ranges were 1.0 = 5.0 pg / mL and 2.0 - 16.0 pg / mL,respectively;the RSDs of intra — day

and inter — day precision were both lower than 10%j;the stability test results showed that under room temperature and light —

protected conditions, the mass concentration fluctuation range was 10% - 12%; under frozen conditions, the mass concentration

fluctuation range was 2% — 4%j;the recoveries were 98.6% — 99.4% and 97.6% - 98.4%,respectively (RSDs lower than 3%).
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Conclusion
concentrations of PTX and DDP in human plasma.
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The established method is simple, accurate, sensitive, and reliable, which can be used for monitoring the blood drug
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M 0228 nm (5221 ), 254 nm (%A 5 A1 : 30 °C;
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BCPTX X IR 5 me, K% WK A2, B 50 mLER B 25 &
S, o B R RS (4 40 kHz, B8 500 W, T [A]) b 3
30 min, /il F A 25, B A4S 5T & 4R B0 100 g / mL (1)
PTX X S I 48 5 A 35 WL S mL, B 50 mL A% (25 i
T R e 2, RIS MR EE R 10 pg / mL B9 PTX
Xof BE i R T o BUDDP X R 1 mg, B AR 2, B 50 mL
e 2R, o ER SR S A BE 30 min, JIH B RE 2%, B
PRI N 20 g / mLL Y DDP X 8 59 DL R B
g B3 o BRI B DDTC 20 mg, K5 B FRAE B BEAR
B, 0.1 mol / LA A AL BN U MR 50 mL i fi B A5
0. 04% DDTC AW (AT EE ) o
2.3 HEmETAE

5 W BRI A 200 pl, B2 mL B0,
0. 5% Bk B8 BN 1 W& 200 wL, F fi0 0. 04% DDTC ¥ Wk
100 wL, 2], B 37 “CoK I H AR 30 min; i H s 4,
WA ML, B2 mL B A ERAR FIRT, sk
Jnd shAH 100 WL % f# , 12 000 r/ min 5.0 10 min, B |
THIR, BN R
2.4 FEEER

L JEMEIRE B DDP X BE i S OE L 4% 2. 3T R
J7 WL AL 3 ] £ DDP 4T A ) (P — DDTC,, 45 44 Ul
PE 1) %k B V2 0 o BB PTX ) Bt 35 ¥k L B ok R i
W .0. 04%DDTC AN 2 FH MK S IA A S =,
Fie 2. VTN B35 SR HEAEIN S, T SR e AR L 45 4R PTX
F1 Pt — DDTC, B 44 B8 B 8] 535124 8. 84 min Fl 12. 5 min,
SN o2 AT e B > 1. 5. 7R WA 2,

AR RF I GBI A MK 100 pL, 2547,
A3 2 mL BLOA T, 28I PTX O BRI VROFN P -
DDTC, X} B S iA i CF ) A5 3d i, #2 2. 3300 F Jr ki b

N—<\”lS\P1/§“\>—N
/s \\\s/ \S,’z N
E1 Pt-DDTC,5F&H

Fig.1 Molecular structure of Pt — DDTC,
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1.PTX 2.DDTC 3.Pt - DDTC,
A =Gk B BMHELER C0.04%DDTCHER  D. PTX M &ER E. Pt - DDTC, AR &iER  F. AR SRR
B2 SuHEeIEE
1.PTX 2.DDTC 3.Pt - DDTC,
A. Blank plasma B. Negative reference solution C.0.04% DDTC solution D.PTX reference solution E.Pt — DDTC, reference solution
F. Test solution

Fig.2 HPLC chromatograms

T B 2R 51 % B S A R, PTX BRI AR Y 1. 0, 2. 0, ®1 BEEMEKRBESR(n=6)
3.0,4.0,5.0 pg/mL;Pt - DDTCzﬁE‘Yi@}f‘YKU’Tﬁ 2.0, Tab.1 Results of the precision and recovery tests (n = 6)
4.0,8.0,12.0,16.0 pg/ mL, G 5, # 2. 1 50 F 4,15 paky | OERERE RSD(%)  =DEE (%)
SR RE I E T 57 WG T R LA 0 T R AR A () 7 (pg/ml) HA HE H#MH RSD
S T B WA 5 (X g / mL)BEFFZE ML PTX PTX 147 533 626 99.33 2.6
1Pt — DDTC, A4 )5 F2 43 31k ¥, = 19000 X, + 5 071. 1 2.95 8.57 6.29 98.67 1.13
(r=0.999 6)1Y, = 5465.8 X, + 6 185. 6(r = 0. 999 5). 495 458 8.65 98.60 1.65
éﬁ%%\%%,PTX%HPt—DDTCz}ﬁ%W}Eﬁ%UEI.O~ Pt - DDTC, 1.96 7.03 6.81 97.50 1.84
5.0Mg/mL\2.0~1.6Mg/mL?E|%Wg£‘f$%§§%o 3.95 9.20 7.38 98.25 0.39
5.90 4.74 5.22 98.50 1.39

HE IR0 RS LR B, SR —————— T 2
PIXCAS I R Py - DDTC A e it e PP SEIIAR AR ESE B 5 363 2. 300

PTX VR4 519 1. 5,3. 0,5. 0 we/ mlL 4 LA o i TR RTALEE RIS R IR A R CE 12,24,36 h
Wi, L Pt — DDTC,JFa e B4 519 2. 0,4. 0,6. 0 g/ mlL A RS T CE 1,4,7 A, $2 2. LI A 44
(O LI RE VAW, 45 6 0%, #2 2. 3 T R 7 eE i Ab B, 4 ERRIUGE S0 SR B, IF T SRR i T VR 45 2RO
2. LI (i A R I A G T AL, R ks RORPE IR P 25 iR 2 O AR
B N [T ERF ) 2 200 2 3t et 3 d B F ) R S ARG AR R B WS B T Dy 10% ~ 12% 5
R B AR, VRS T T o v B % 303 R 2% ~ 4%, 3R PIFh 24
R IR A5 R LR 2 UG % B i 0 R AR, IR A WA o T A ) T A VR R A, A
Fx2 BEHRKBRLER(n=3)
Tab.2 Results of the stability test(rn = 3)

HEBRERE g/ mL,RSD(%) ]

By EIRERR FRAR FREE Ak
(}Lg/mL) 12h 24 h 36 h 12h 24 h 36 h 1d 4 7d
PTX 1.50 1.23(3.38)  1.19(5.90) 1.16(5.72) 1.35(2.06) 1.33(1.20) 1.32(1.11) 1.46(1.73) 1.44(2.79) 1.42(2.73)
3.00 2.61(2.69)  2.54(5.71) 2.42(6.21)  2.68(4.42) 2.67(5.49) 2.65(4.68) 2.91(1.38) 2.90(2.30) 2.88(2.41)
5.00 4.21(2.82)  4.14(5.64)  4.05(4.23)  4.49(3.98) 4.46(3.88) 4.42(3.38) 4.88(0.52) 4.85(1.88) 4.83(0.96)
Pt-DDTC, 2.00 1.69(1.15)  1.66(2.79) 1.63(4.18) 1.80(4.92) 1.78(2.79) 1.76(7.52) 1.96(2.42) 1.94(2.44) 1.93(2.91)
4.00 3.36(2.78)  3.31(2.50) 3.25(2.67) 3.59(1.32) 3.57(0.98) 3.54(1.67) 3.90(1.58) 3.87(2.94) 3.84(4.34)
6.00 5.04(3.14)  4.97(4.48) 4.89(3.11) 5.38(1.53) 5.34(2.63) 5.29(2.36) 5.86(1.26) 5.83(1.58) 5.78(2.28)
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] I 56 < IBORS 25 B2 0B 00 A L o o R VR
IR i 45 0 o, 45 3 0%, #4562, 3T T Oy ik A AL B 5
2. 130T g% AR UERENN A e SR AR, 5 R L3R 1.

S TFRN 5% - U2 1 IR0 1, in Y o B R 51
Jo e VR B R 2 IR A VR, 4 2. 1 I (i S i
SEHERRINE 3 d, T S TR 5 55 BORS 25 R B0 0 AIC
rf e VR R R AT L A 30 He 2. 3T R
IRATAL B, 2. 1 T 5 A A SL AR E 3 d gk
WA TET AL, TIN5 i B HOPNORT TR R G2
I r LR B A R I SRR S ) RSD B1/N T 6. 2% 45 5
W3,

*3 ERMEERER(n=5)

Tab.3 Results of the matrix effect evaluation (n = 5)

PN it 5% M 4A RSD(%) \
(pg/mL)  (pg/mL) B A B i)
PTX 1.50 1. 46 5.24 6.03
3.00 2.94 4.03 5.52
5.00 4.90 2.98 6.17
Pt-DDTC, 2.00 1.93 4.42 5.71
4.00 3.94 2.76 4.39
6. 00 5.89 2.11 5.03
3 tig

3.1 MEKSRNEER

8 3 A 15 SR TR FH 2R A0 AT WA 6 B ik A7 4
P K (200 ~ 800 nm)FHH , 45 F: 7R PTX 7E 228 nm I K
b B B R Pt — DDTC, 7 254 nm KA HA ek
WAL, R AR R o 5 28 LA i — 7K (60:40,V/ V) |
P - 7K (70:30,V/ V) B - 7K (80:20,V/ V) H
i - 0.1% ZNE(70:30,V/ V) B - 1.0% £ (70:
30, V/ V)RR SRR, R o3 A Ol o 25 R o, DA
HE — 7K (70230, V / V) R 3 SR BRI A% A3 5 4 o e
O3 BT WY AT, DR B B )3 v, 5500 BE i
A, H AR, BE S 7RI R 259 W D vh e
3.2 REUAREZE

ORI i 88 T W | 2Tk | 26 /S T 38 591 o i g
TR SE R o 235 2 DL Bk 5 70 i), PTXCFIT Pt — DDTC, 1Y
WP feft , 523 AR 03 B B RS R 5, 45 SR
W o 2K 2 BEAR BURT A2 4 Pt — DDTC,, B 4 BURCR 47
PRI (0 A A PR, R IR — o il )5 Tk 4k &k
P s R G DUTE 3 4R BORE A, BRI T B (H 2
i A 8 558 v, LI Sl AR X L S 56 3 B HOGH It 4K i o 0
Jo i 2 0 T AR S B B ) X P - DDTC, 1)
PRBCRIET Wk, B A& KRR 215 5 [A] I RE 6 PTX F
Pt — DDTC, iy 42 UK 5 3 sh AHI SR & Bk .

3.3 HmETEEE
B XA 5 A WOSARAR B 5 , LA S DDTC HA ¢

5 26 A EE A R I RE St 1) O i R HPLC R &5 SR

1 R AR, e ) A A TR H DDP 5 DDTC #4743

HE AL RO, HE T 254 nm KA A 58 I A A

Pt - DDTC,!'8 K5 % FREL DDTC 5, 10,20, 30, 50 mg, %

2. 2T R Jy kil A AN [ BE A DDTC I, 45 i i vk B

FE R WPGE 1T 2 mL 8048, ATl ss 3 itk 1547,

3NS5 DDP W, TR AT B, 4% 2. 1 A5 2%

PEREREIAE 4558, DDTC 20 mg g K /i i B 543t

A2 Bl ARSI (R > 1. 5) , %5 DDTC 5t ik BE /)N

ANRES DDP A = A A7 A 4 T B0 H B, 5 B ) il

W AR A i i S g | 5 2 2 5 P b i e, —

F IR RN 25 S Bk 20 mg DDTC HFfR2Li5 .

3.4 FHiEEM

AHIE S S B AR SR A PR RO AL,

T FH T PR () s A D) 8 A2 B R U4 i 245 9k B S o e

AH I 25 P A EAE FH B IE S, A I DR W B2 A 9 A

W48 S im R G BRI 2
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