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BfE, AR A XDB-C18,2.1 x50 mm, 5 pm BEEME. H3IH A H0.1% F 2 10 mM FESKER, FsIHB X
0.1% FREEFRE, MEHEBEE X0 min (B5% )—1 min(B 5% )—1.3(B65% )—2.4 min (B 65% )~2.5 min (B 5% )}—3.5 min
(BS5% ), M#O0.6 mL/min, HiE30 °C, BFHFHAIBMBE 4 T, HAFER 10 pL, EHSHE LC20A BEHMEBIHEREMPEK
API4000 Qtrap % =& DUMRAT Fi%{X, ESI JiE®EF MRM #3338, IS B3 JE 5500 V, CAD & Medium, CUR & 40 psi, Gasl; 35 psi,
Gas2; 40 psi, FRESSOC, EPHEIOV, CXPHEI V, NETHHE: m/2302.15199.1, DPHE; 105V, CEE. 47 V,
ARV (ANR): m2271.35170.1, DPELE 100 V, CERBES4 V, 4R ZFBMEmE b ETHEKKEEEY2 ~
1000 ng/mL(r>0.99), ER T A2 ng/mL, ¥EBEITESS% ~115% , HAFMAEHEE MY <15% , BEERRS, @K
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Determination of dihydrocodeine in human
plasma by HPLC-MS/MS

ZHAO Liang, TONG Jian, LI Jianxiang, TAO Jilai
( The Medical College of Soochow University, Suzhou, Jiangsu, 215123)

ABSTRACT: Objective To establish the HPLC-MS/MS method for determination of dihydro-
codeine in human plasma. Methods After protein precipitation with methanol, the analyte and inter-
nal standard were separated on a agilent XDB-C18,2. 1 x50 mm, 5 pm analytical column using the
gradient elution method at a flow rate of 0. 6 mL/min. The mobile phase A was 0. 1% formic acid and
10 mM ammonium formate in water, and the mobile phase B was 0. 1% formic acid in methanol. The
ratio of mobile phase B was 0 min (5% )—1 min(5% ) —1.3(65% )—2.4 min (65% )-—2.5 min
(5% )—3.5 min (5% ). Column temperature: 30 °C, the autosampler temperature: 4 C, injection
volume ; 10 L. Detection was carried out by SHIMADZU LC-20A liquid chromatography and electros-
pray positive ionization mass spectrometry in the multiple reaction monitoring (MRM) mode. IS volt-
age: 5 500 V, CAD gas: Medium, CUR gas: 40 psi, Gasl: 35 psi, Gas2: 40 psi, source tempera-
ture; 550 C, EP voltage;: 10 V the CXP voltage: 9 V. Dihydrocodeine: m/z 302.1—199.1, DP
voltage: 105 V, CE voltage: 47 V. Dextromethorphan (internal standard) ; m/z 271.3—170.1 DP
voltage: 100 V, CE voltage: 54 V. Results The calibration curve is linear over the concentration
range of 2 - 1000 ng/mL with the lower limit of quantitation (LLOQ) 2 ng/mL. The Accuracy is in
the range of 85 —115% , inter- and intra-day precisions are both less than 15% . In the stability stud-
ies, dihydrocodeine in the plasma and the prepared plasma samples was found to be stable under vari-
ous storage conditions. Conclusion The established HPLC-MS/MS method is simple, rapid, sensi-
tive, specific and reliable for the determination of dihydrocodeine in human plasma.
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HITHE . BREHRERE UG FFEMA
EUFATHRRE T FEREAE ZWIFME,
2.4 HRAHEKRZETR
HAREIAESR 2R 1. 4 TR MR S AL HE 7 vk
OIS HREST, LANAREE AT R LA ok 45 ]
IR BRHIFE R RS r 7€ 0. 9961 ~0.9994, #Rpi
B SRR £15% UK. 71 Mt
ZE6 NERTREM,6 MNEETRESNKE
WaELE 99.5% ~113.8% , FEHEEH6.4%
2.5 BRAAEAHEE
LI—ZArAER R 3 N RERE, 8 REEK
BE& 6 ki AR — it , 1347 3 it
EERERBENEEE, ERENE 85% ~
115% , AFHREBEES <15% . W&,

#+£1 HPLC-MS/MS EREAME hRETRHFEMN

RMEFWEE (7 +5) %

WE/(n/ml) B HAWEE AR
5 96.7~114.3 2.4~10.8 8.5
80 92.6 ~110.5 2.8~ 6.9 4.9
800 85.8 ~101.2 2.1~ 5.7 8.5

2.6 RBEDKEREXFHE

3 AN BE AR SR AR A T A8 U T iy PR 0
ERAPAL(n =6) ;KRBT ELAE
6 NMRRIARIZ A, DAL 3RS i L EBAEN
BBA, AZRBRBEESRMHREE0.25 .4,
40 ng/mL, HEEHTIEIE ] R T BN PA2
(n=6); F50% (v/v) B EEKIE R 6 & W 53 5
i F % 5.80.800 ng/mL, ¥ i3 A AL BT ELAL
Hig , #HEA RN E ] R Em AR PA3(n =
6). BRI Z = PA1/Average PA2 x 100% , %
SR = PA2/Average PA3 x 100% %', Z5 R 8
TR, AN TR B AR A5 0 P 4R B [T Wi 3 (95. 2%
~110.5% ) B IF B BRI (88.3% ~
99.3%), WFE2,

#£2 HPLC-MS/MS %R A M0 3% oh W %8 7l 45 B 19 3R X

(5] by 2 B R 30 %
W/ (ng/ml) BRI I i e L 4l
5 106.2 ~ 110.5 88.3~92.3
80 100.6 ~105.2 90.3 ~96.1
800 95.2~ 99.4 94.0~99.2
2.7 #WFEFEkE

Fizs NI A 2 000 ng/mL B,
FZE B3R 53 51K 2 000 ng/mL BAE 458 10

FEF1 100 £5(n =6) , #e M HE MR b B S

HERE 4347 25 2 0 B I A 8 L R [ SO R 9 0 R A

YT TR ER(95.9% ~106.1% ), W3R 3,
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wRENE
W B/ (ng/mL) R E R % RN
200 95.9~101.3 10
20 97.1~106.1 100
2.8 #REh

SrAIER ML HIEER 4 h, -20 CTHE
14 d R E R 3 K (KRB REE 12 h) BIRE
M3EHE AL BB REM 2 C ~8 CHE
24 h RS, EDECHIMR & 2 MR M R ER
WL BE T (SR ERFGEERES 3 M
m)ELRBE SRR T HERLEE, 5
Pt (0 h) 43 #r B AT L3R . S5RBR, MK
B i B M 3R AL 3RS HE B B U AT R R FE & F
PHEXETHLBRE, K4,

#4 HPLC-MS/MS EMEA MK PNEAFER

BEEEE
5 ng/mL 800 ng/mL
TR, K ik REt  TMRE BEH
{ng/mL) % (ng/mL) %
IM¥ERER Oh 5.70 100.0 742.31 100.0
EH4h 5.29 9.9 712.06 95.9
-20 C14d 5.64 98.9 746.79 100.6

REHBM3IK 5.40 94.7 748.51 100.8
DEEHHEM2C~8C24h 4.9 86.2 738.13  99.4
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FPERRE B BRI T ik
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L BT R R B U U AT
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2, BT A SRR St ARIE TR S AT Y M
2 ng/mL HEBRTREWHEM TFREATRHFHE
HIZE BB STER , B i S R B &, KL
BB B A B AT, MR AT
TSEMmE, SHMMATERERNESER,
A 1 AR B L B AT — B R E B T RR
Al B A4 % 3R A B 0RO S BRI E A
I XS AT R YR B, X ik BRI
M3 A AU AT R R (BAFTE R I R BUE K.
BAE BEEREAFABKSHE ",
HPLC-MS/MS 3 A A F I REES . & HE
BEE, BRI 20 TR A Y&+
HZSYIL RGBSR, BHRE
SE T 5E A 3K A WS AT ff B By HPLC-MS/MS
BT T REN T ERIE. TIRREOLET
TR B B T B AR S R BUL B R, 5
BT EEENE, BTG KRR KRS
R A, R  TUER B G YR G
G A A R, T EREER,
i3 A ALK 30 uL, & TN 2 ng/ml, BB
RN I FHRNTE

$% 30wk
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