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(WE] a¢ FRAARDZEHBIIRE RN IR, Fd BTSSR GRE (HPLC) Al
TEER I B E, R Kromasil-C, (354 (150 mmX 4.6 mm, 5 um) , #shAN g 10 mmol/L #R — S
W (15 @ 85) , #Fi 30 °C, RAMEMIEK N 294 nm, FEFEE 10 pLo FFHBENTE . BRI RE ML [0 B AT
PREF RO RIS ISR, S M 25 VR B . s AR T DBCR A sE M . R BGE BT 00 5 EAs R Sk . minil i b 4
EFFR AN IR, 2222 12 h IR R EPE, 4% 76 0.1~50.0 pg/mL ¥R J3 30 Fl N Z2 46070 2 19 HPLC 43
ML R R BRI (7.=0.998 7) , HEEMERLF, SWERERES . PREFAERES, . RRE RS . EE T
REURE & G 2 B RV B A3 A 6 A0 TR . RO SG by, il 85 )00 [ s APt 194 L 1) T g S R 2 i) ] g 6 25
TGRS (P>0.05) , 25 EEASSEma AR SR mlse e, a5 58 BaVEE e v et A 384 R It/ . AR S v, S
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Determination of recovery rate of levofloxacin microdialysis probe by high-performance liquid chromatography

XU Xiao-jian"’, YANG Xian-mi'?, WANG Xue-bin’>, WANG Zhuo'**

1. School of Pharmacy, Anhui University of Chinese Medicine, Hefei 230013, Anhui, China

2. Department of Pharmacy, Changhai Hospital, Naval Medical University (Second Military Medical University), Shanghai
200433, China

[Abstract] Objective To investigate the in vitro and in vivo relative recovery rates of levofloxacin from microdialysis
probes. Methods High-performance liquid chromatography (HPLC) was established for determination of levofloxacin
concentrations. Column was Kromasil C; (150 mmX4.6 mm, 5 pm), the mobile phase consisted of acetonitrile and 10 mmol/L
of potassium dihydrogen phosphate solution (15 : 85), with column temperature being 30 ‘C, detection wavelength being 294
nm, and injection volume being 10 pL. The relative recovery rates of vascular microdialysis probes in vifro were measured by
dialysis and reverse dialysis. The effects of drug concentration and flow rate on probe deliveries were investigated. The in vivo
recovery rates of the probe in the jugular vein and prostate were measured by reverse dialysis, and the stability of 12 h recovery
rate in vivo was investigated. Results When the concentration of levofloxacin was 0.1-50.0 pg/mL, the linear relationship
was good in the HPLC analysis (» = 0.998 7), and its specificity was good. The precision and accuracy of high-, medium-,
low-concentration quality control samples, and lower limit of quantitation all met the analysis requirements. In the in vitro
relative recovery experiments, there was no statistical difference between the recovery rate and reverse recovery rate of the
vascular microdialysis probes (P> 0.05). Drug concentrations did not affect in vitro recovery rate. The recovery rate decreased
with the increase of flow rate. In vivo, the relative recovery rate of the probe was (48.46+1.94)% in the jugular vein and

(13.23+1.44)% in the prostate. The relative recovery rates were stable during 12 h. Conclusion The established HPLC can
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be used for the determination of levofloxacin microdialysis probe. Reverse dialysis can be used to detect the relative recovery

rate of levofloxacin microdialysis probe in vivo.

[Key words] high-performance liquid chromatography; microdialysis; relative recovery; jugular vein; prostate
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HAREE L o BRoEN ik T 25408 12205
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1 #RFTE

1.1 ALE LC-2010AHT &R AH 1%L ( HA
AT ), MS-H-Pro f 1 in B Pl [ K e 2%
BISEEANAS (dbnt) ARAF ] o HsEhries (G
L CMA 728 7] ) A2 55 CMA4004 DY 38 3 734 i 33 A
% . CMAS820 ! 4 Cyfiiit litdEds . 1 mL 4448
CMA20 [F.CBEEREE (EREFENTARS B 10 mm, FL
£ 0.5 mm, AHX 3B AR 20 000) .

12 X #H LA R R BRI S (L5 130455-
2016607, HEE M2 E ot sERE ) . ZIrEdk
BATE ST (MRS L B4 140 mmol/L Na™ . 3.0
mmol/L Ca’". 4.0 mmol/L K" ) , EhFRFEH W 1 4
W IR I, 415 20180601, Zfkii Xikshizy
A A PR ) TS PR R KA I SR B s by P
(#7242 50, LS. 6VUL, ¥EAETTAHRAR) .
ARk CHED , CNER GRS, B, Bk
A ISR

13 Sshdh MRBUEREEILER 4 2, Fi
1~2 %, K (1241) kg, HBEGERS (5
THEBERY) syt sy e
5+ SCXK (') 2015-0005,
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14 &% % Kromasil-Cj, 3% 4 (150 mm X
46mm, Spm) , i 3 M KA £ B 10 mmolL % iR
TR TR PR T pH 2 30401, RELHA
15 : 85) , ZRAMGIIRAC, 294 nm, YA | mLmin,
FEERR 30°C, BN 10uL.

1.5 EikBes)  PRBGE R AR BARES T4
I, MRS RCEZS, % 1 mg/mL R
FETE 4 °C VKAR R o RS VOB B W AR U s
A% 50.0., 25.0, 10.0, 5.0, 2.5, 1.0, 0.5, 0.25. 0.1
png/mL S5 TRV B A OB AT IORE AR, (RS B
€ 5 FBR (lower limit of quantitation, LLOQ ) #f
i 0.10 pg/mL . R T4 (low quality control,
LQC) HE&h 0.20 pg/mL ., ¥k & i # ( medium
quality control, MQC ) F£ i 3.0 pg/mL . = B i
#% (high quality control, HQC ) #£ /i 40.0 pg/mL
S 4 FPRE ST, OB RERIR ST 1, 8.
40 pg/mL JBT i R B 1) 20 S RV B VA TR o

1.6 FiEF ik

161 HREMZH 1F14TORELET, Kkt
FEAS MK . 25 FUARNTGENTIR (BiFEbk . FiTs)
B o ARSNE RGBT CMASIRBCHTI AL ) | &
NS ATREENTI (BERIK . BISIMR ) |, BEERAE IR
AN R 53%F 250 I A T T4

1.62 ARl & WL X9 MREAERRGENT
WRE AT AT 3 IRBRUEMIZTAN . A ds R A2 S
SRR X (pg/mL) , PAARAR A (i i i
LY, Y67 VX BRI S fesk 2 bk 13, 404wl
IF 7 fE . LLOQ f5MELL > 10, FARARLI RIS
M E >3,

1.63 M EEAEHEZLE  HLLOQ. LQC.
MQC. HQC 4 b W o0 FA7 il & 6 1y, it
FERTIN, A it v A SR VAR B AR 2 R A5 A
AEMMERIT5, 88 H NAE S B SO o B A H (AR
9 NOHERG . A FRUEIRZE (relative standard
deviation, RSD; %) H TR/ HE, MHXTRE
(relative error, RE; %) T F/NMEME, Bk
LQC. MQC. HQC i RSD #1 RE<15%, LLOQ
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i RSD 1 RE<<20%.
1.6.4 FEMER B AR BB
TRURRETE, K LQC. HQC By & FE il fE 37 C
HEEE R, 9I7E 0. 4. 8. 12, 16 h 5 BUFER I
FFEEERE AR A T ke, I =R
T, HE 0, 8. 12, 16, 20, 24 h J5 HURERGI ;
R B AR ISR S5 T AR I, K Lk
164 °C vKEET, P BI4E 0, 8. 12, 16, 20, 24 h
Je BREASHI o T S BT AR R 4 IS e B o fh 2
TR
1.7 #RIMRRE
171 R RA EREN T BNk RIER
MR R 150 mL 22 80 9RUUD B2 1 W (8 pg/mL)
PRAEF 1) 2 375 0 0 B A A OE S B IE ], 25
MRS VA Ay T O R UL A P BB, IR R AR R A
(374£0.5) °C, W18 FEE A 200 v/min, &%
SCHiK (3] 45 H A9 SR S AE 1 ~2 pL/min, ASSZEG
WK #5£2.0. 1.5, 1.0 pL/min 3 B AR X [ 50,
TP — TR A A 1 h S AERE, R
$E 5 AMREGL, BRI 30 uLo B THE TN
) TF S R P A 25 AN e i e, TR B A T e A
Be, PRICAERERERT . RIS 45 BURE IE B N HH A
Wi 30 WL, DATRRE IR B (T M I i
FE SRR S B #EAT HPLC 5 . 1F ) [l i 28 4%
TRIFHE: RRy (%) = (Cy/Cy) X100%, Hirf
Cya NZEER U RBGENTORIE, C, NAEE I A
) SRR B

BN BRI B IER MZ I AE 150 mL Ak
FEHR, FELRON 2 S8 VDR R (8 pg/mL) , HAR 5%
PRI AT, BT R L, RS SR T R i 24
WORIF . S EeRIE T 205 RRyp (%) =(Cp—
Caiar) 1CyX100% , Herh Cyp NSRBI RIIGE TR
JE, Co M5 B RO B
172 REXFEAEREH Y BHL: 54
F14) 21 375 JRE R 431 5 E AN [R) e B8 1 2 SR VD R VS T
(1. 8. 40 pg/mL) ™, MRASIEAE R, Wi
4 1.5 pL/min, HA S8 S5 AR A X 1.7.1
T R ATT

UGBTI BRET 02 38 I 0 T R e MRS TR
H VELTRCA AN R R B A S U BT (1. 8,
40 pg/mL ) , WK 1.5 pL/min, HALSZKSA1FF
HEARF 1.7.1 W R .

1.8 ARAKIE
1.8.1 HAH N HEAEATFIK: B LA R
12 mg/kg F AT ZE 50 BRI, LATRA R (GHHR
B 54728 50 Bkt ol 2 ¢ 3) 4685 L EEshy,
1 HA B IR AR TR 3 B J ik, R b il
SYETERIZEARA LY, FBNA K, U O sh ke
Jett:, wOumHAE AL, R FR kS, SR
R DI & T 7 AT, HE BSR4
HEA A 5 P, KR 5 o R R B e e,
FrakJe B G, L OmmsE AL, nsk
B, FEIRE T A B K AR S

M 5 5 TR OB AT IR E A A TS AR AL
ARG S N ERBIRTIAR, K aflE (s
FVAGE )RR, il 28 B BN, AT
2z, WUKZERIEH £, SEHES T2 AKA,
PRE R AT EE ATISIIRA L, Buh S22 e
B, BN REERTSRRER A
1.82 HEAREMEZE HFEMARE, MERGE
A2 AP BV (8 pg/mL) R, WHE A
1.5 pL/min, RAEMAIFGE 1 h, SREEEHEIIET: 12 he #
fn i 58 Ja AT HPLC R, 442 52 1] ISR R 1132
AT E R
1.8.3  RAM E# 2T FKEWNASR YD EAHE4
kR AT AR, IR MR 22 4
IR (1. 8. 40 pg/mL) FHATHERR, HAth sz
ISR AR 17,1 BT BB HTk
1.9 %itsaz® SR SPSS 22.0 #7411
I3HT. BRI XEs TR, SRR ZE I 25001 Hoa
PRETPEANTR) s RS R BT ORI 22 5, Bxf
£ 6 56 BU A ] — 4T %) A 1] TS0 R 2 1) [T AT %6 ]
B2 5. KKK AE (o) 2k 0.05,

2 &% B

2.1 % i& AT A S 89 HPLC » 4 HPLC % K i
TN, SRR B A (R IR B B RS 32 MRS S P
WIEPE BT T4, R[] 8.0 min (KT 1)
WEIRZ 7 kR R T R AF, AT H T 5 2 42 AR TP
B AR, AE 0.1~50.0 ug/mL A4 ¥ B 15 [
WARRY B H A RIFMEH X R, BIHME T
. Y=>54693.71X—441.016 9, r=0.998 7, 7k
LLOQ 4 0.1 pg/mL (fFMEL>10) , AR I FR
4 0.036 pg/mL (5 M Hb>3) o AR/ BV £ MW
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H N A % 8 A HE 0 B2 20 0l o 0.12%~2.27%.

—5.83%~2.41%, H [A]H5 % 5 FUHE 0 B 2 51 ok
0.12%~3.39%., —2.01%~3.94%, % W % ¥ ¥
R MERR B R 4F. 7F 37 C N RE H—1.29%~

j\\—q,

1 1 . . . A
40 50 60 70 80 90

ISR (min)

00 1.0 20 3.0

L . . . . . . . . , C
00 10 20 30 40 50 60 70 80 90

Hf I (min)

L . . . . . . \ A ,E
00 10 20 30 40 50 60 70 80 90

Hf I (min)

B1 E&E&D

—4.16%, 25 C F RE H—6.74%~1.54%, 4 CF
RE 5 —7.43%~1.41%, £WHLE LBRFFIEMT E
AT BT E .

ANy

, B
9.0

1
e
8.0

1

80 9
1

30 40 50 60 7.0
HF (A (min)

00 1.0 20

, D
.0

00 10 20 30 40 50 60 7.0
At /] (min)

F

00 10 20 30 40 50 60 70 80 9.0
FsffE] (min)

E M HPLC £ &

A2 FAMARIR B : 22 U AR ERR0(0.036 pg/mL ZE 8 RID AL ) 5 C o 25 FUMBGEATRE & s D &5 25 ML BGENTRE i 5 E - 25 TS
HRACBE TR Al F 5 25 RIS IRBENTRE i . 1 Z2480R VP R . HPLC : Ry BOROHH (i

22 AR ABRSEA DK EGHw LRI
1, ARGGEET AR R R A g L
(P<<0.05) , AHX 1] WAz 25 i 37 38 1) 385 T 9 /)N o
TEAHRIREE N, (A —H T 0% 1E 1] (SR AN 1) [l
REFTGIFEL (P>0.05) o

&1 BEFE. REMENEREXLERCER
BREHIEXS B R A R0
(%), n=5, x=ts

P (LLemin ") LIRS JEMT
1.0 68.51+227% 68.48+2.62"4
1.5 58.74+1.59" 60.10+3.51"
2.0 49.2441.69 48.68+3.00

*P<0.05 5 2.0 pLemin "4l K 4P<0.05 5
1.5 uLemin ' 3 4H Ho A

23 ARKEMEA@KEG YA ZRD
TN, FEAEERUD RV 1, 8. 40 pg/mL ¥R R 1E ]
] iz 2 3 391 kg (58.814£2.20) % (58.74%1.59) %,

(60.10£3.51) %, S MRS 4(59.07£1.94) % .

(60.58+2.24) %, (59.3242.60) %. & A [6] e Ji
T, WA T ) R R 25 B T R R R (P>
0.05) , FEWITE 1~40.0 pg/mL ¥k 5 7 B Y 35 41 [Tl
REE PRI,

24 FAMRAEDKEBEAEE R WE2, 12h N

SR DK B AR A N 24 TS %y 47.53%, RSD
9 5.21%; 12 h PIETSIRR TP AR PR ET T34 [l
4 13.44%, RSD 4 7.86%. Pi# ) RSD 3 <<10%,
FWIRET SRR RN R e, FTHTRRFE

100 m {51 iR

wl o Sl
gj60-
ﬁ 00 oo e "
401

20t - -

I 234 56780910112
A 1] (h)
B2 AESUVERRRRQEEER
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25 AEAwmKFEHMNELERE HELERDVEAR
[ e IS 0 IOk AR 20 R R 1) TR 43 3l A
(48.461+1.94) % M1 (1323+1.44) %, ZH T
GitEE L (P>0.05) .

RIS &

PRGN [0 BB AEH AR X [T ISCR 1 H 2
(1) Ok Al A i, (AR AR SN AT 1 Rl 2 3%
BTk ARG TSR — 2, FEICHTde ~, oT DU RGE
i ol 2 4 S v FE R A ARG RT3 A TR I
LI T [ S . B I TR 43 R R A M O 1)
2Ry (2) YT RE S SRR A v 1 SR
STaEAY, BARZCEh 12 S v 1 I L
iR — ELAE ARk, R A B P SR 2 i ot
PREFARXT IS AT 5

T 2530 ) 2% S50 SR A A 35 e I () S5 BfE
N %5 4R (4N F% 20 min >R AE 1K) , H HPLC ¥
PERERER 10 L, A 2 2% MR il 0 v i i
(1.5 pL/min) , AWFFEHL 1.5 pL/min 24 5 2 B9 1
BT . ARG BN, HESMT, Sk
FBBENTIR M ISR 22 R TG T2 X, B2
TEEE R AN Dy i 3, AR EAS
PBERGE G, AAER U B 25 sh T2t gl
BOBHTH AR

AT, LeAk RBRIRRR R, #RETHY
AP R 1 DR AT . PR kg SRR R B TR 2 3K
Y . O ESR AR 0SS . MR G I
TR, ISt 375 R 161 A 00 945 206 AN 5T
5%, PR BARRAE BT, 7 A W B AN,
B 255 N 0 25 R B 25 )N, TRt
AR PR 1] [T A 3o 2 A 25 W 5 1 4 I A A
AR U450 PR TE 200 r/min DL B[R]0 bt 1
R R, 5% 200 r/min 5L R
Bk EIRaE . I, FORIERDSCRERRENE, sh
o AR IEA T 05 T S B0 I PR B R B

AAIGE R, ARSI ) TR C3 g AR N A R ]
i, TR PR AT e R AEAR G 0 T 2 BT b &
AEME A, AUEN (RN ) SFNTE
HAERE L, SECEERAROE S AR, 55k
SRIMEE BT AL EE AL ((UMAS IR ) (RPN RS BT
AR, LEERID R iz 852 3 B

E RBTRRIERFTOCEZET I
FAE IR R AT R ARG 35T
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