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[(BE] a0 HEE48Y ERFERRE(LVFX/CMOMEFARMNEE XL GAZEHER B NMEE, Fdk: 684,
KromasilRKR100-5C18(250 mm X 4. 6 mm) . ¥ 30 48 : 7 fF-0. 1% = & 8 B 3 /K (20 : 80) . 4 .50°C , ¥ £ W K : 295 nm. & 4t
P K 495 nm, W # 1.0 ml/min . SD KR 60 R, HHL. 4K 2 4,4 5 MU LVEX/CMC MR (4 10mg ZE4 RV E)RE B LA
ADEEMNET NG RAAEEEN LVFX/CMC M AER D EAVFXOREEEARE AW . FW .4 W & i+ 254
REH#RAEZERN, R VEESE LVFX/CMC %24 5 h 5.4 1% & 4 H35(3.39440.197) 2 (1. 873 +0.216) mg, &
BT LVFX 4 # (0. 489+0. 123) #7(0. 07840. 002) mg (P<C0.01), 7 9 h B LVFX/CMC 2k 4 & i o 4 1 25 & 5 4 7] &
F| (1. 58040.234)F1 (0. 71340.073) mg, ¥ £ & T LVFX 41 4 (0. 105+0. 023) 2 (0. 054 4+0. 016) mg (P<C0.01), LVFX/
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Preparation and controlled release of colon-targeted carboxymethylchitosan microspheres containing levofloxa-

cin:an in vivo study

LI Yang', WANG Qiang'" , QIAN Fang’, SHEN Hong-liang' (1. Department of General Surgery, Changzheng Hospital, Sec-
ond Military Medical University, Shanghai 200003, China; 2. Department of Pharmacy, Changzheng Hospital, Second Military
Medical University)
[ABSTRACT] Objective: To prepare levofloxacin-carboxymethyl-chitosan (LVFX/CMC) microspheres and to study their co-
lon-targeted release in rats. Methods: KromasilRKR100-5C18(250 mm X 4. 6 mm)was used as the analytical column and the tem-
perature was maintained at 50°C. The mobile phase consisted of a mixture of acetonitrile: 0. 1% trifluoroacetic acid (20 : 80)
pumped at a flow rate of 1. 0 ml/min, with A, 295 nm and A., 495 nm. Sixty healthy male SD rats were randomized into 2
groups: to receive gastric lavage with normal LVFX (40 mg, control group) and LVFX/CMC microspheres (40 mg.treatment
group). HPLC was used to detect the concentrations of LVFX in the stomach, intestine, cecum, colon and blood in rats in both
groups. Results: LVFX was detectable 3 h after LVFX/CMC microsphere lavage. Five hours after lavage, the levels of LVFX in
cecum and colon were respectively (3.39440. 197) mg and (1. 87340. 216) mg in treatment group,and (0. 489=+0. 123) mg
and (0.078240.002) mg in control group (P<C0. 01) . Nine hours after lavage, the levels of LVFX in cecum and colon were
(1.580=%0. 234) mg and (0. 713+0.073) mg in treatment group,and (0. 105+0. 023) mg and (0. 05440. 016) mg in control
group(P<C0. 01) ,respectively. Serum level of LVFX peaked at 5 h in treatment group and at 1 h in control group. The concen-
trations of LVFX were obviously higher in cecum and colon than those in stomach and intestine. Conclusion: The prepared
LVEX/CMC microspheres have the property of colon-targeted release in rats.
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(LVFX/CMO) Bk, 36 8 K BRAE R 3l 52 56 X
23 3 DA SR 114 KRR 7E A ] A B SR BRCK R
B NGB W R X SRR AR R AT RO
R AR AR 45 SR M8 LVFX/CMC Rk 7E B
i RN 235 P v R A A% O L IR R AT AR S AT

1 #MFAE

L1 #H& KA FNE AR ERES S,
021003, % # 100. 1% VL5 B 1L OBURS i1 25 24 m] G 3%)
7 % YT o R v T 2 R i Bt L Al RE 99, 096, I
b s FBE B N o i e, s 80U A G5 A, B it
LC-10AT & & JE 4%, RE-551 %1 2¢ J6 46 1 2% 5 {5 3%
H : KromasilRKR100-5C18(250 mm X 4. 6 mm),
1.2 LVFEX/CMC #3k 694 &5 Bl & 0 ik
A5 Tween-80 LA 250 r/min ¥ # IR 4] % —E kb
BN & R B 35T M (40, 0 g/L) A A4 BRER K %
W, AE 30°C F[E B2 20 min, ff 2 BN 4 E 19 3L
AR R AL AR B (26.6 g/ L), A1,
A S 0 3G R AT A BR AR, OB 58 U 284l
U8 A TH RV A L TN B K | TR B AR 2 ek . R
ik 0. 1 g WFES . 8 75 $2 U in AR s v A R AR K
FEAET 250 ml A HEIR D L i U8 S DL SR AR G B I
293 nm AL E R EEE . PSR 25 21 %,
SERIAR R 64 pm AR SN2 A W] A 2 BEAE
1.3 Z#£%k  IEH SD MM KR, AR E 216+
12) g4t 60 L BEHLA B 10 41,84 6 K, 75 4l
N LVFEX/CMC R4, LI LVFX/CMC Bk 4% &
40 mg ZEEHE VY B RERE (190 m) #EH F 5 A
L LVEX 4 LA A TP B 40 mg /KI5 HE S 5
ARG A R BRI AR T, o A B R KR,
LVFX/CMC #BRHA M LVFX 445 5 500 T 45 2
1.3.5.7 F1'9 h J5 BR R BOPR A . o0 A 04 1l B T
JFZ AL B LA T L IR 2A),3 000 r/min B0 20 min, K
FEBEZME 0.5 ml BT 5 ml B0 NN,
[F 53 VIO S N B W A5 IS BN A
YRGS BRI S DA AR PR R K R B BAR BTN 10
ml, il AT 3 R TR ) JE B 0.5 ml TR E R B T 20
BN, —60°CUKERPRAERF DN . DA e 5508 AH €2 33 32 U
JE R R B L A BON A Y 2 AR
RN B,

1.4 BHRERMEZLENTLARYELS

4.1 &5 WahH. 00, 1% = FUES R %
W (20 : 80) , FEW . 50°C , B & Ui K . 295 nm, & G I

£ .495 nm,HH# . 1. 0 ml/min,

1.4.2 FEROTAEEMNE M. 50 pl Mk
A 100 pl WEEHTRE S /5, 3 000 r/min £ 0 20
min, B ETEW 20 pl HERE, THALENEY . WikE
P A AR A R B 2D 2% 5 L IR E 1 min. 3 000 1/
min #5020 min; B 50 pl A 100 0 HY BT R 2R
F LR E L . BULVETR 20 pl SEFE,

L.4.3 #EEADEREH LR T EFEE
KE 2 FREL 9. 8 mg brif . FH /D ik B BV VRO A\ 25 i
LA R SR BN 392 peg/ml, K
W S, B B LR B R 12, 8 pg/ml AT 1. 28 pg/ml 1Y
1103 S 5 11 = o i = 11 = S L7 - )
640.,320,160,80,40,20,10,5 ng/ml [ Fx #E Il FF
bR UEMAEHE 1. 4.1 €% 5 4 JFFEAT WOH 3 o
By« DAV BE T W i AR AT DA AR R 5 R, T H
M AR AR (1. 0.,0.5 A0, 1 pg/mD 3 A
TR Y 2 D AR E VWS 5 L TR H BEAT AR
D L LA 88 T7 VA I H RS % B 5 R AR S 5 d N
HEATAE BN 5 , %5 5% H RG22, TR B o 530 T A i
TET L5 R X i K R 9 AR 06 e R Y L R P AR
R

1.5 sitFam HEFERMEH x+s BAARR,
ffi 1 SPSS 8. 0 #4758 1T B, PR BB L 38R
F ¢ K55 PIAL SR LEBCR T 5" K5

2 # R

2.1 AR Eiewg  LIEREE ) X (o)
PEAT T AR B )7 . y=0. 726 24+0. 001 065 x(r=
0.999 8) .~ HPLC & # i i iy 22 FOR TP B B AT
RAF 2t

2.2 FHwMKEBRMEFEALER WME1, HRE
B 75 3k TSR FIORS 9% B2 R A4F . HPLC a3 & 22 46
PR AR 5 B AE O R AT, oA B T4, W
K1,

1 HERPESRADENFTAOREREEE
Tab 1 The recovery and inter/intra-day

precision of LVFX

(n=6.xF5,%)

C(mcentratio]n Recovery Inter day Intra day
(op/pg » ml™ 1) RSD RSD
0.1 106.9+3.6 4. 37 6.69
0.5 102.1+4.1 2.45 3.32
1.0 98.2+2.7 1. 56 2.78
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Fig 1 The chromatogram of LVFX
1:Internal standard; 2. LVFX

2.3 M EEZR WFE2, LVFXHAPT 1.3 hH
P 545 i AR h 3 AR K 8] LVEX, LVEX/CMC
fEk4l 3 h BRI LVFX; LVFX & LVFX/
CMC Bk P AE 5 h B RG I 31 25 49 04 (8, B )
We B BB W R R (P<<0. 01 BBk 4H 5 h Hm gy & ik

(3.39440.197) mg. &5 25 & Jy (1. 873 +0. 216)
mg, L & T LVFX 41 % (0. 489 £ 0. 123) mg I
(0.0784+0.002) mg, 7E9 hiF k4 & o F4h 1 24
A5 53k 3 (1. 580 + 0. 234) mg Ml (0. 713 +
0.073) mg, W E T LVFX 4119 (0. 105+0. 023)
mg M1(0. 054+0.016) mg, Z7A B FHFE L (P<
0.01), LVFX 4175 H M M 25 s 1) 25 2 K38 43 15t 1]
B RALTESE M/NGN AW, AR R &
2y T ARE B Y 90 %6 DA L 5 i Bk 4L 7E A AN
S NAEY R ZiEAE 7.9 h B B T E RN
PN 25 &R 22 R 5t %A B EF B L (P<
0.01), HH TFE M /N3, L Ry 34 i 45 1
HIARZ5 245 KEHE B )5 o AAUAE /N I i A — 2 1 1Y
25 RE TR T ELYE W 45 W b 245 W B M 1) T A
P, RS G M2 E T 5 h 5 Ik B 5, ik
HRZH 1 h J5 B3k f ey I 24 W 52 06, ol ok 201 ol 245 9k 32
WY WY S S (8 2)

2 LVFXE LVFX/CMC K EEEBRERRNETY LVFXHWEE

Tab 2 Concentration of LVFX in gastrointestine tract after gastric cavage of LVFX/CMC and LVFX
(n=6,xr%s,m/mg)
Time Stomach Intestine Cecum Colon
(¢/h) LVFX LVFX/CMC LVFX LVFX/CMC LVFX LVFX/CMC LVFX LVFX/CMC
1 8.059+ 7.835+ 5.1824+ 7.407+ ND ND ND ND
0.895 0.470 0.496 0.619
3 10. 249+ 5.098+ 0.235+ 6.9724 ND 1.432+ ND 0.289+
1. 300 0.5514 0.096 0.73444 0.13844 0.00444
5 0.672+ 0.936+ 0.165+ 2,128+ 0.489+ 3.394+ 0.078+ 1.873+
0.122 0.0854 0.022 0.22944 0.123 0.1974LAA 0.002*~ 0.21644
7 0.9054 0.1004 0.177+ 0. 080+ 0.0694 2.8654 0.014 =+ 1.501+
0.166 0.01044 0.011 0.01644 0.003 0.227~1AA 0.002"* 0.1820L44
9 0.756+ 0.438+ 0.145+ 0.178+ 0.105+ 1.580+ 0.054+ 0.713+
0.089 0.0884 0.014 0.0274 0.023 0.234~0AA 0.016*~ 0.07344

** P<C0. 01 vs the LVFX concentration of stomach and intestine in LVFX group at the same point; 4 P<C0. 01 vs the LVFX concentration of

stomach and intestine in LVFX/CMC group at the same point; 44 P<C0. 01,4 P<C0. 05 vs LVFX group in the same position at the same point;

ND: Not detected
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Fig 2 Blood concentration-time profile
of LVFX after gastric lavage of
LVFX/CMC microspheres and LVFX
n=6,r*ts

B b 5- A S K A R 14 I B2 T A v T IR R A
T I B

AL AT B W R AN 25 ) RE LR 5 R R 22 5
SRR T R AROBR 1 70 )5 B e S D B R
XA [e) s Be R BRUTH A 45 B N AW 25 1) 1 AT 0y
Br. BT BEXIRAL 3 h W E s N w8 4
ARG I 2 259, 8 R 43 I T) B o #0045 i 0 2
WL A>T A B /N g N R i AR B N
P2 1) 24 o T AL E SRR 90 %0 A B R B O AR
YAz ZAE L IH Al I W R A OF S BEAT RLE I8 4
AL X T 45 B Ja 8 A B3R T VR BN . i AR
WA BOERALAE B /N g b B2 5/, 25 W) B3k Jn 7
H T MG T P9 2 1 2 e A Bl A (9 I B I 8K
B AN N 2 R v TR 2 SR R D A AL A
WA &, H AT 245 1 E R AL
i 58 MO T BT B 2 ) = R AR T R
P, A a2 18 1 b ER R MR R W AR T, B0k
Ll I 7 ROBE X 45 R T A AR W 0 R A 2 R
il A 50 g BT, DT % 5 it S BT 25 W . I BBk AE
44 g R 25 I TR B, /N I IR AT BE AR 45 M R
2 R B 19 25 W) e L T RE S LN B 2 B AL T AT

x.

R A i 3 0 o — B R AT 22 3 d AR
PUAR R 0259 2245 B R/ R W WSO IR IfL 7 2R
HH AR A A 2 AR A% K M R T ot 46 T 8 Y L P ) 44
BR o TN 45 M TN 2 0 I 45 T 28 90 4 40 T L A
FHEA. anLASS I B0 1) 2R Gbs b A 3R I B PEAE 45
HRORE L IR ) 2 £ SR P v ) 25 W T A AR
R0 245 i I TR R i A I RCR, . TR T B G M Ak
13 B FCAth 4% ol B G 2 1) 403 6% T AT A R T 5
A8 205 J 0 1 0 A 3R o s RE B 4 ) K B AR
AHY A, AR SRR 45 M 48 1) 24 ) 1) A il Al 25
PRV, B BT — U IR 24 0] A B B4 i 3l K
B A T B 245 i L 1) 22 R 590 8000 D T 445 M St A T R )
WAL 2 25 W R R oM A R B — P At

7.
[Z % 3 K]

[1] Chourasia MK, Jain SK. Polysaccharides for colon targeted
drug delivery[ J]. Drug Deliv,2004,11.:129-148.

[2] Lorenzo-Lamosa ML, Remunan-Lopez LC, Vila-Jato JL, et al.
Design of microencapsulated chitosan microspheres for colonic
drug delivery [J]. ] Control Rel,1998,52:109-118.

[3] ks, £ B J7. 5% ZE AR RLR T k50 B 2% R
BRA 5 R ARSI BT 22 ) ], 5% — 75 B K2 2 4l , 2004, 25
482-484.

[4] Shimono N, Takatori T, Ueda M, et al. Multiparticulate chi-
tosan-dispersed system for drug delivery [J]. Chem Pharm Bull
(Tokyo) . 2003,51:620-624.

(5] ZEM4E. URelie ., 00 S b, 5. 45 o B ok & B 5-%4 36K 4 1R 5%
TR B R AR B 5 A A LD ] R — T E KRR,
2003,23:431-434.

[6] Zhang H, Alsarra IA,Neau SH. An in vitro evaluation of a chi-
tosan-containing multiparticulate system for macromolecule de-
livery to the colon[]]. Int J Pharm,2002,239:197-205.

[7] Tozaki H,Odoriba T,Okada N,et al. Chitosan capsules for co-
lon-specific drug delivery: enhanced localization of 5-aminosali-
cylic acid in the large intestine accelerates healing of TNBS-in-
duced colitis in rats[J]. ] Control Rel,2002,82:51-61.

[KfmBEH] 2005-09-14 [(feEB#] 2005-11-29

[AxHmE\E] T+ %



