96 h, BIAEASARAN, MERERITEE, WANTEALT
MRS, SR X O A o B B R
1% 5 R, SEREFRES 7 KA TG 7 PR
W, I HEEE BRI W e, WE Bk
W A BEIN . SRR ULHT, IRE IR R IR A 7 AR
KA IR IN 8] 4 GE15 2 2 (R v B, (H2 5
A TR 8] 47 R PR Ak S 5 075 35 (R I 2~

15 Q7K B e 1R 7K 28 8 2R 1 Lk B m] 45 38 e 1
el MRS A7k 197K 3R G0 W 3 A AR AC
RN g, ST, 2yl GMP BUE
A M SR B 30T 0 K A 1 T B 2B S B B
BRAAT B R P, fEMEFRK RS, wIAR
B Tl A 0 1) BB oK e s AR it (R EDORE
IO AE T HE R T 20V AR R R KRR AR R B

FEAAL AR I 7 VA Bk £ L, 3 1 2y

K 25 B VER I ILE o 23T 2 MR I 7 V)
PRt i s SIS P82 AR LS L2 (1 A0 A AE T T
REP YR L BRAEAS T BB Ry, (HIRX AR AL AE [

28 AT R D5 ] T T B8, 5y S B [2] :L];é.‘(lz\}olz(lw'l'l%;ﬁi 7.0 fi. —A4%) [S]. 2011: 2319-3226.
Fe R g I R DU I B ROREA B, DAORAE P [3] USP 35/NF 30 Vol 1(EEZ4L 35 fig. —4&) [S]. 2012: 886-
73 3 B H G B H AT GE vk S T It A 907.
WM, WM TE AR B, fEMED

JR, FFEEERER K R GERIME IR .
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B, F 5 BN = AR, B 310009)

WE: BRY £330 EEENTARF PP RES (methotrexate, MTX)RE M F ik, 53k A5 A N, &k
A4 Agilent Eclipse XDB-C 5(4.6 mmx250 mm, 5 um), 730484 #8324 o & (pH 6.6)-F B2(82 © 18), #alik KA MTX
306 nm A= Z# 254 nm, A&EA 1.0 mLmin™', Ai&A 30°C, R MTX KESHE 0.03~1.65 pmol-L™'(+=0.999 9)F=
1.65~66.08 umol-L 7 (=0.995 8) R £tk £ 2 R 4T, P34 7 F @k & 97.6%, 3 F =K % 68.5%, H M. H i RSD 35<5%,
A FARA M A JE A 0.03 pmol- L™, S8 S A E R EH, XWEET, &R TR T RS 0 2h %k E Bl
KU WARMS; SRRMEEE; R BHB
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Determination of Methotrexate Concentration in Human Plasma by HPLC
KANG Sidan, HUANG Qiaoling*(The Third Hospital of Hangzhou, Hangzhou 310009, China)

ABSTRACT: OBJECTIVE To develop an HPLC method to determine the concentration of methotrexate(MTX) in human
plasma. METHODS Theophyline was used as the internal standard. The analytical column was Agilent Eclipse XDB-C g
(4.6 mmx250 mm, 5 um). The mobile phase was phosphate buffer solution with pH 6.6-methanol(82 : 18). The UV determine
wavelength of MTX was 306 nm and theophyline was 254 nm. The flow rate was 1.0 mL-min~', and the column temperature was
30 “C. RESULTS The calibration curves of MTX were linear at a concentration range from 0.03 to 1.65 pmol-L™'(»=0.999 9)
and 1.65 to 66.08 umol-L™'(+=0.995 8). The intra-day and inte-day precision were both less than 5%. The average method
recovery was 97.6% and the average extraction recovery was 68.5%, with a lowest limit of 0.03 pmol-L™'. CONCLUSION
The method is sensitive, accurate, wide linear range, suitable for plasma concentration monitoring of MTX.

KEY WORDS: methotrexate; HPLC; plasma concentration; osteosarcoma
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FH 2 5L 14 (methotrexate, MTX)/& —Ff — &I
P 30 D Bt A 1) 70, T A o A My S R A
FIARCK IR AL VER o 5 MTX 25824k 22 5
K, MEdE. B E AR, W
A AN RLSORET s PR R FH KA MTX RITPY
SRS IS VA T R CUR R R R 2k i
DUk AR MTX AN RO o A I MTX 1 243K
FE, feSmRoT, RuEEE AN A, ©
AP HEL, ARSZIG A DAD A IS KRR,
KA CHEUEER A, WFRERB KN E, Tkt
WL AERRTELE, & T 2R R R
1 UE5RF

Agilent1200 F #1250 W AH (4 1% A (3£ [
Agilent A7), 145 AgilentG1322A 7E£ /<ML,
GI311A VUJC%, GI329A HIHEEFERE, G1316A
FEWLAE, G1315D Fadl#s LL &% Agilent1200 4%~ T
fEul . MTX IS5 : 100138-201104, 4/ -
99.4%) 1 = Boos B (L5 : 100121-201104, 4HJE:
100%) H H 24 i AR Al i A e P i, I RE . &
ot g, KO ZEMRK, WERR o av ek, A
1 IL37 F R Be A 36 R 43t
2 AEEHER
2.1 kA&t

i H:: Agilent Eclipse XDB-Cjg(4.6 mm X

250 mm, 5um); VRSNAH: BEER £ 9% B (pH 6.6)-

FRE(82 : 18); Arilyk4: 306 nm 1 254 nm; i
: 1 mL-min'; AE¥E: 30 °C.
2.2 BB
2.2.1 W RESVERIMEC T R E AR MTX % R
d I R, DU B AH B TR R R RO A
660.8 wmol-L™" [R5 I AL, 45 H]
222 WAREBECH] RS 3 RR IO B0 b i
B, VRS E BRI Y A 64.50 pmol-L!
PS8
2.3 ML FE S AL TV

RS R LT 0.3 mL, AN ZSHE A bR
W50 pL, WAJBE 10 s, MG 1 mL, WHE 60 s,
16 000 r'min~" 2.0 10 min, W F3EW 1 mL &5
— O T, 60 CHAMRT, SRt HAZNAH 120 uL
iR, B0y, IS PESE L 20 pL B
24 LEMEHEE

3 O B IR A M I3 (28 1 I +MTX
R FE i B FE i A BB 24 S TR I R T“
“2.37 TUN P AL B S HERE Sy B . MTX R B
] 14 min Zc47, AARP) BRI LR B 1 (] 11.7 min

Fedt, WEWERAE H B R Raf, W 1. A
A i L35 P T L PR 5 5 O T 2 (DY

FRES < BB R M JEOKAR) A5 I ) B P 340 Y
W, i B DL B TR 36 MTX R AR 1 s 35 6
T

J 306 nm Jm j\wénm B J 306mm C |

8 10 12 14 16 18 20
t/min

vam

8 IO 12 14 16 18 20

8 10 12 14 16 18 20
t/min

Sk D= LT

8§ 10 12 14 16 18 20
t/min
Bl e 6 e
A-T LG B-bRAENLTE : C—FF i i
Fig1 HPLC chromatograms

s I-FIGUIRNS . 20T

A-blank serum; B—serum standard; C—serum samples; 1-MTX; 2—teophylline

2.5 brdfE e K Ze v

HMTX 0 S s o, 228 1 I3 R R ol
BOR FE 4354 0.03, 0.07, 0.16, 0.66, 1.65, 6.61,
16.52, 33.04, 66.08 pmol-L™" ] MTX Ay L35 FE
e 4% “2.37 WURN PR BR S HERE 3BT . LA MTX

rhE BLACR 2% 2014 4 6 H 55 31 455 6 1Y

8§ 10 12 14 16 18 20

8 10 12 14 16 18 20
t/min

R (X) A R AR B, MITX W6 T L 5 25 e T AR )
AP AFR(V e HIARE R, kbR zE, #is
e 2R IR BE A ik B 2 BUATERYEE, 15
B9 J5F ¥1=0.548 3X+0.001 7, r=0.999 9 F1 Y,=
0.604 2X—0.073 6, r=0.995 8. I MTX il fiF
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43 SIAE 0.03~1.65 pmol-L™"' F1 1.65~66.08 pmol-L™"
WEMESC R RAF, SRR N 0.03 pmol L',
2.6 FooE MR

Fic sl 6 AR FE ) MTX L% FE 54 (0.03, 0.16,
0.66, 6.61, 16.52, 66.08 umol-L )& 8 #3, H
4 T EWARATE 12, 24, 48, 72 h )5, 9% 42.3”
TR TNEAE B G BERE 0 AT, Il sk a5 A, 15 6 MK
FE ) MTX LG FE S RSD 2354 3.42%, 4.82%,
4.13%, 4.09%, 3.88%, 3.57%. 73 4 #3120 C
M RESE 1, 3, 7, 10 dJE, % “237 WK
JPFEAC RSB AT, DR E R, 156 MNIRER
MTX iy A 5 RSD 43514 4.81%, 4.15%, 3.67%
4.59%, 2.78%, 3.97%.

GERERW], MTX MU S =3 N 72 h
520 CURAF 10 d P90 45 3 To i B AR A,
YL MTX IM3EFE S AE LR A7 4 T E IR
FeE e
2.7 REE K

Pic sl 6 AR MTX L3S FE 04 (0.03, 0.16,
0.66, 6.61, 16.52, 66.08 umol-L™"), T-5.H pyill
JE 6 IR MTXOWKRIE, dskai B, R H MRS,
FEHMGE 1 IR MTX KRS, #4k6 d, k4R,
TR HMR %R . 450K 1.

F1 BEHERBRERMN=6, Xts)

Tab 1 Precision of test results(n=6, x *s)
LIV L) H P9 R 5 I TR 2%
umol-L™  JiI#{H/umol- L RSD/%  ll{:Hf/umol-L!

RSD/%

0.03 0.028 8+0.0022  4.89 0.030 5+0.002 5 4.93

0.16 0.159 3+0.004 7  2.68 0.160 3+0.008 7 4.07
0.66 0.6723+0.0273  2.58 0.673 2+0.029 2 3.11
6.61 6.566 5+0.1545  4.19 6.578 3+0.140 3 4.10
16.52 16.033 3+0.764 3 4.15 16.076 2+0.884 8 4.65

66.08 65.952 8+2.2122 233 66.033 7+2.618 3 2.68

2.8 [

B sl 6 ANV FE () MTX ML FE (0,03, 0.16,
0.66, 6.61, 16.52, 66.08 pmol- L™ & 6 4, $4“2.3”
TR JPE B G o A ERE, idsk MTX BRI A
My, FEMHEPRAE Hh Ze vt A8, DLINASE 5
MNABEZ FEAE A 7V BT (Ry ) o 5y T K VI 71
FREEH MTX AN PR, BEAZEFE, dsk MTX
VAR Mo, DA Z L My, Mo A S ZE R
K(Ry)o “PYITTIERINE 97.6%, “FHIZEE AR
68.5%, 4RI 2.
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R2 ERERBERMN=G6, X*s)

Tab 2 Recoveries of test results(n=6, x £s)

bR/ Ji VRl £ TS
umol-L™ R\/% RSD/% RA/% RSD/%
0.03 96.2+6.2 4.75 65.2+3.6 3.48
0.16 96.5+3.3 3.29 69.0+4.7 3.82
0.66 95.62.9 3.17 66.0+3.8 3.59
6.61 96.9+3.7 3.58 70.2+5.2 4.67
16.52 100.4£5.1 3.98 71.9+3.4 3.25
66.08 99.9+3 8 3.64 68.8+5.5 4.80

2.9 FEEMHRE

W) — B SR 6 4% 03 mL, 1%
“2.37 TR VRS BERE AT, Il SRV,
WIRFRAE I ZE 115 MTX &8, 45598 6 mFesam
RSD 4 1.42%, FWIJIiE M ELZ BT .
3 lmRNz A

BAFEEE 1, &, 40 2, FIKES MTX
140¢g, 425)5 18 h 45 TIUAM RS ik, +
MTX 252 )5 24, 48, 72 h ki 2 mL, HY
Mg+ “2.37 WUHJ7ikeRlE. 45 31T 24, 48 h
(i MTX #2304 1.80, 0.08 pmol-L™", 72 h ()
MTX WA TAT P, $277 MTX 259 BE AR T
LA PSR, AT LU I E DY AU RS R, %R R
WL BAR RN, FREEHT, J, 16 %,
FRIKAE S MTX 13.5 g, 45245)5 18 h 45 T IUA MR
B R RR. INAS 24, 48, 72 h 1 MTX W E 25
1 9.16, 0.44, 0.11 pmol-L™", #&/x 72 h IfiL 24 J&
s T2 W, s A RS MR, T
MTX 25255 96 h 45T 253K 8 45 5 0.03 pmol- L™,
CRERR 22V H N, IR, BF ROk
Bz SBOANR I INE T E AN RN .
4 itig

MTX It 24 & 82 i T o 7 25 e o i
i HPLC 2P0 0wk i 5t, 1 MTX
AR =W (A7 AE ] BE AL A I 45 S A =1 - HPLC ReHs
MTX HILRW =085, L —kss, ik,
S5 RHER, X &% R HPLC I E 2R A

w1 I A 1A Ak B O VR B DU VR . -
WZER . B PR RGEP! S, DI B
PN TRAE . S . fEIERE R AU AN, 24
SCHR R v R A = GBS IR A R e ), g
IR A DUEAE R s e, HE W
PRYIFT MTX W3 B RO ANE, 5 S50 ORI

T E LGS I 255 2014 4F 6 H 5 31 4545 6 U]



DA K G584, BT AE ] 25 1E b &
DUER -

SR ORI, MR pH (EBOR, MTX U
(RO B I IRDER K, 24 pH {HAE 6.6 I, MTX W £
B TS, VR, HS A Py YA T
MTX AR =Pl BRSSO $E g
PR AN TS, I MTX 1) S KRB KA
306 nm. {EIEFENARPINT, BRI BTELIR . A e
LSy, RILILOREA B ) 23 I 4E 5 min A1 7 min,
HWEMEDRES N J5RILARAE 254 nm kAT
e KR, HASZ LA T4, A DAD £
AR A BRI K IE N MTX 306 nm RIS
254 nm, $Em TR R BUE, S5 R

RFE MTX Bl DU & R85 il RO H i
RS PR T Rz —. KiflE MTX 75
FT R RN, AT AN RSO bt 189 hn, A7 SCHRY?
B KFE MTX 7 SRR 6%. SCHR[2]
e, MTX [k EQ 24 h>10 pmol-L™'. 48 h>
1 pmol'L™". 72 h>0.1 pmol-L™", 4 Al g AT 3%
IR RN Bk, 7ERHE MTX A7 i fi v
SR — DA LR il LR ] Bk AN RSN IR R A
VU S R 4 1y RO PR MTX AN R R B
FEFR. BHEW, EAME MTX #a iG
18 h JFUR 73 Ik 4 T DU S M R 55 7 ke, R i —
A q6h AR 15 mg. %f MTX 245 24, 48, 72h

I 2GR EEREATREIN, 27 KT 2 A, IR I DY =
PR A R T, b BN S KR
HA MTX WRIERFE BBV EN, RNt
PR IR pH E>T7 LAERE MTX il Biiik MTX
FEAR P& ARG AN TR AN B SR
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B R A FHEA (S ENEAH LY AR R T EBRERAE 240 RABE, 2502 A& 20~500 mg L™ M &£
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