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X R BIF(r=0.999) /& . 9 & 3 THRERN T EEED 510 (108.81 + 1.14) % (96.85 + 3.64) %, (114.38 + 0.27) % ; LB [El Uk
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Determination of levofloxacin concentration in rabbit tibia

and bone marrow by HPLC
Wang Qi ,Huang Wei',Liang Xi',Hu Ning',Zhou Nian',Zhao Chen’,
Sun Zexu',Yu Chao®,Zhang Jing’,Xia Chunyong
(1. Department of Orthopedics ,The First Affiliated Hospital of Chongging Medical University;
2. Institute of Life Science ,Chongqing Medical University)

[ Abstract]Objective : To establish a high performance liquid chromatography (HPLC) method for the determination of levofloxacin in
the rabbit tibia and bone morrow;to evaluate the release characteristics of levofloxacin in nanoparticles contained levofloxacin degra—~
dation—controllable bone repair materials in rabbit local bone tissue and bone marrow. Methods : Different concentrations of levofloxacin
were added in blank tibia and bone marrow respectively. Ciprofloxacin was used as an internal standard. Sepax BR-C18(250 mm x

4.6 mm 5 pm)column was employed ;the mobile phase was:0.01 mol/L potassium dihydrogen phosphate-methanol-0.5 mol/L tetra—
butylammonium bromide(75:25:4) ;flow rate was 1.0 ml/min;column temperature was 40 °C;detection wavelength was 290 nm. Evalu—
ation indexes were linear range,recoveries, extraction recoveries,intra~day precision,inter~day precision,sample stability and accu-

racy. Results: When the tibia of levofloxacin concentrations in 0.05-300 pg/ml,good linear relationship was achieved (r=0.999) ;low,

medium and high concentrations of three recoveries were (108.81 £ 1.14)%, (96.85 + 3.64)% , (114.38 + 0.27)% ; the extraction re
coveries were (110.92 + 0.42)%, (110.48 £ 0.97)%, (80.39 + 0.08)% ; intra~day precision RSD were 1.30%,0.23%,5.51% ; inter—day
precision RSD were as follows:7.09% ,3.71%,2.55% ,a good sample stability. When the bone marrow levofloxacin concentrations
in 0.05-300 pg/ml,a good linear relationship was achieved(r=0.999) ;low, medium and high concentrations of three recoveries were
(91.67 £3.73)%, (101.77 £ 0.26)%, (87.72 £ 0.72) % ; the extraction recoveries were (102.97 +0.81)%, (87.00 + 0.62)%, (99.97 =

1.15)% ;intra—day precision RSD were 1.49%,1.06% ,0.11% ;inter—day recision RSD were as follows:5.61%,2.56% ,2.37% ,a good
sample stability. Conclusion ; With the advantages of simple, sensitive, stable , high recovery rate, this method is applicable to the
detection of distribution of levofloxacin in rabbit local bone tissue in a new bone repair materials.

[Key words Jhigh performance liquid chromatography(HPLC) ;levofloxacin;tibia; bone marrow ; rabbit
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FEe , 18 130455-201106) ; RN EXHE A (R B : =98%,
5. 17850-5G-F , sigma—Aldrich 25 ); 0T &R L8 (4
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2 XWAHERSER

2.1 EEEN

B35+~ : Sepax BR-C18(250 mm x 4.6 mm 5 wm), Hi3h
#6247 :0.01 mol/L B§RE — S —H BE—0.5 mol/L 4 T HIRAk
&7 (75:25:4) , B3 : 1.0 ml/min, ¥R .40 C, 250 3 K
290 nm, #HEE .10 pl,
2.2 BB
221 EEFRVEARERES EHERK 15.00 mg ZER
WREAMRHES,, THRESTER, HEE 5 ml FRHTER
AR BARHEE I (3 my/ml) , BT LU R B bnvi 4 14
Ak BE R4 BE - 300,200,100.50,25.10,5.2.5.1,0.5,0.25 0.1
0.05.0.01 pg/ml,
222 AEVEBRHRHEH BAHEYE 2504 mg BHR
ELVET 2SS ml MERNS AREERCAZZIE, W
AR 500.8 we/ml BIRAR TAER . BUKFE 4 CRIRIATE,
B/,
23 MR
231 RELHE EFEZERRERER, AR &K
JRE 22~24 kg ZH KR4 E  BRIBSHBRE, BT
BB UIR 1 em BRAR B0 TR 10 b, BUL R BT OB K .
FREUMISR 200 mg, 3% 100 mg:1 ml [ H B0 A PBS 28wk
T IES) IR, BT 4 CHKFERH 24 h, BL 100 pl A H1E
L0 10 pl ARIREHAZEFISEM 10 pl RV,
ABEIRST 5 min, JIA 800 pl & F %2, IREE 5 min,8 000 1/
min B4 5 min, BEFHWK 750 wl, 50 CKB FESKT,
A 100 pl HShATS AR, A8 IRHE .12 000 vmin B.L> 10 min,
BT 10 ul BERESTT, BNEREEAT 3 1K,
232 CEBEAE EEHWAERAFERAR, BEAR A
JRE 2.2~24 kg Z ] W HRAEE RN EEE, BT EPE
i EHIFRE 200 mg, #% 100 mg:1 ml 1A PBS, SJ¥AL5)3E,
FERES 5 min, FFAHEAIG , 10 000 r/min B0 10 min, X
BB, BT 20 C& A, BL100 wl ZEE BB, A 10 pl
FREMWENAERLEM 10 Wl AFHRTE, RIERS
5 min, AILA 800 wl — 4B %e, BBE 5 min, 8 000 r/min #.L»
5 min, BUEIH W 750 pl,50 CKBEFEART, A 100 wl
WEIAR TR, A IRHE. 12 000 r/min B0 10 min, B ER&
10 pl #EREAAT, B MREESHT 3 1K,
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Fig.1 HPLC chromatograms of each group
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i [ SPSS 19.0 GeitERIFHEAT ST 22 004, THRE BRHL
BB = B (w2 5) 0, REREGET : R, TR
4[] EL AR B IR ST R AR ¢ KT R Bk HE 0=0.05, AHXTAR
AR 2 (RSD) =45 HE R 22 (SD) AT B4 R EARFIIME (X)x
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26 HMHBEEEFTL

LR 14 AAR[R RS An e TAEWER 2.3 T T o
BANER  HERR ST ANAL B , 1O SR A i T R A i 2R LA
EERVESHEARY R EEBRMN LE) B8R, A
HRY BRVRE (X) A AR, A /D — ek (W=1/C?)
BEATEEH B, a1 AR B M BRI 5 7 &  Y=0.033X+0.007,
r=1(n=3,t=221.202, P=0.000) , Bk E B & 0.05 pg/ml; &
BEH HE LR B A7 N . Y=0.0264+0.036X ,r=0.999(n=3 ,t=
66.594, P=0.000) , S B EH 0.01 wg/ml,
27 ENKERTH

SR B SR EWE N 0.25.5.200 wg/ml FIFEHE
EBERERAS 5 4y MR MR PEREAR B2 37T T O AT
FERI, B R SCIIR B S RO W BY (B o O B IR, TR
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2 R IR (R 1), B BER 7 R DR SRR RN
R(ER2),
x£1 EBWAEEKE (xxs5,n=5) BREKE(xr+s5,n=3)
Tab.1 Method recoveries of tibia( x +s,n=5),
extraction recoveries of tibia( x +s,n=3 )
wE Tk Eg R RSD R EIRR RSD
(pg/ml) (%) (%) (%) (%)
0.25 108.81 £ 1.14 1.30 110.92 + 0.42 0.38
5 96.85 + 3.64 3.76 110.48 + 0.97 0.87
200 114.38 £ 0.27 0.23 80.39 + 0.08 0.10

®2 BENFEEKE(x+s,n=5) BBEWE(x+s,n=5)
Tab.2 Method recoveries of bone marrow( x +s,n=5),
Extraction recoveries of bone marrow( x +s,n=5)

ek FrE R RSD HEHEUEg R RSD

(pg/ml) (%) (%) (%) (%)

0.25 91.67 +£3.73 4.07 102.97 £ 0.81 0.78

5 101.77 £ 0.26 0.25 87.00 £ 0.62 0.72

200 87.72+£0.72 0.82 9997+ 1.15 1.15
2.8 MHEELR

HzaREREE PR SEEER D EEENR 0255,
200 pg/ml BIXT B SIS 4, 382370 T A ikAb 4351
R R AR R  BUGERE 10 pl B A PEERE, [H
BHFEEHNE 1 IR, E80E 5, HHEARBEE, B
BRBEESRGE?), FRNER(EY),

£3 RRWENDDHREE(x5,n=5)
Tab.3 Inter—day precisions and intra—day precisions of tibia

(x+s,n=5)
o HHER HiEzH
(ngiml) SR RSD Sk E RSD
(prg/ml) (%) (png/ml) (%)
0.25 0.27 £0.01 1.30 0.25+0.02 7.09
5 5.72 +0.01 0.23 5.48 +0.20 3.71

200 168.93 +9.30 551 181.53 +4.62 2.55

F4 BMOBNBDEEER (xxs,n=5)
Tab.4 Inter—day precisions and intra—day precisions of bone
marrow ( x +s,n=5 )

R HRER HHZR
(ugiml) SEvR BE RSD STk E RSD
(pg/ml) (%) (pg/ml) (%)
0.25 0.201 +0.01 1.49 0.22+0.01 5.61
5 5.71 £ 0.06 1.06 553+0.14 2.56

200 203.67 £0.21 0.11 186.26 + 4.41 2.37

29 MREMBER

HEERM-20 CTHAGTREZKREEGMEEHE, &
B REHEME P AR 3 R (0.25 pg/ml,5 wg/ml,200 pg/
ml) R (R 5 oK 6),

F5 BEEHSNBEEM(x+s,n=3)
Tab.5 Stability of the tibia samples(x +s,n=3)

W (pg/ml) I (%) RSD(%)
0.25 10263 + 5.24 5.10
5 97.94£5.78 590
200 87.31+2.94 336

*6 BHERNBEHLE(x+Ls,n=3)
Tab.6 Stability of the bone marrow samples ( x +s,n=3 )

HREE (ug/ml) EDCR (%) RSD(%)
0.25 90.21 + 3.60 4.00
5 110.76 £ 2.73 2.47
200 94.96 + 1.40 1.48

2.10  SEFRA SRR E

HEFFE 2% 6 X, MR, REEN 2.2~2.4 kg, &
B3 R, FHMBEFEETH 1 cm 4,452 2 mm B [F
T, SE BN B RS ETER % 0.1 ml KB K 500 mg/ml HIZEEE
YEEABEE EAREN 50 mg, BEES, SBHA3 A,
HALHEK, EAGYE 2 b, BRRAHTBREA R,
BHAEMEREEREHE, BREAEHEEBEKEN 2 om, %
“QIREMALIE S, R SRR, RRE . REPER
BV EBRME ] (2.63£0.66) ng/ml, BT EEE DB
JE (1054 + 1.01) pg/ml, HEMEIZEH L E, HBEETH
EERUERERTRETHEERY E(P=0.000),

3 3 it

3.1 Ayt

A RAETLEHBR A 0.01 mol/L HIBEER
B MR MRS FECA R, Z RSB IE
FIE He BT R B B R RS B A e, A SC 435
HZL T KA-H B (75:25,65:35,60:40, V/V)3 AN H
B, 2 SLBRERAVE T R BA 2= Rk 5242 2457
B, A, MR ER SR AN T 2Rk
BEIEIL BikE, 4552 0.01 mol/L B — 84—
FBE—0.5 mol/L P4 T HVRALER (75:25:4)FF G EK,,
ZR I 5 A B RURBIT
3.2 MABAEF %

RE)RE REE SR TSI, B b B TR
X, B Sroga HFMIRE BT HRLELHTIERE S
B, B ARSI SR A T I i, et iR 5% % T
10 h, BUH 5 R B it . BEJS FH PBS 129 24 h,
A SRR, AR T EEFRYD EFS
B, MRS RASEBRMNAZERDEH#HITE
B, S E B EE, B TR, S RES AR
R pH K, WAINE , B SR it T
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B, PR AR B IR B ER
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PUE B RIG YT RS M BB A FE A R | K B ] 2
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FIE RS, T o B 2 v 18 Rk k15 Rt
HB R YR B, R B AR RN Y I 25 VR E | i B
T EERIVE A B LA A B 2 I Ak X A B . 4
KMRBELRY BT EREESEEMBE—F
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EPEL, ZEVIEMAT R A E R AR PR
BRrEat R R A R B,
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