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Preparation and release characteristics of enrofloxacin

chitosan nanoparticles in vitro
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(State Collection Center of Aquatic Pathogen ShanghaiOcean University Shanghai 201306, China)

Abstract Enmofloxacin chitosan nanoparticles( ENR CSNPs) were prepared by using ionic gelation method
The preparing method was optin ized through orthogonal design Encapsulation efficiency was detem ined by the
way of ultracentrifuge at 4 ‘C and the content of enmfloxacin was detem ined by UV- The m icrostmucture of
nanoparticles was observed with transmission electron microscopy In vitro release degree was measured by
dialysis method The nanoparticles observed by TEM were spherical with a mean particle size of (131 1+
10. 2) nm- The encapsulation efficiency of ENR CSNPs was 51 26 £2 9. The dmg release degree of
ENR -CSNPs of about 6076 decreased in 1 hour canpared with ENR solution and the total drug release degree
in 24 hois 79 96 with the sustained releasing behavior Results showed that ionic gelation method is
applicable to the preparation of ENR CSNPs
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T2 W, M ENR SR FIR T A . (5 i T8 ) S G R A7 AE A ) S
253U B O et L BB P AR TR 250 S BQATT L R rh 24 30 B 1 K YT TR A K 4
TR ) T DR 1 P 20 % B K 7 i e A R, AR Bl o ke 28 259 08, DA ENR B9 1
ARA A . AR RERIVER . 5TRBEGIKHRL ( chitosan nanopartieles CSNPs )& — R Y ) 245 4 i) 751
Bk, B R NS Rl AR S R MRS E Y A e B M T
Peyer sBEZUC TR 254 AL AL U, ZE 2500 R BU A BF A RF & P B30 T 2 . Tk
FrpEt FE A FRFE AN F 295X SR AR R 0] B B A B AT H BNZ R 254 70 BUAE [ A S
flFITugE MRS E . A SCLLREYD B RS T8 (onic gelation)Hfi] 25 ENR €S-
NPs PP ELE R RO S HR bR I K B BORGRERE S a2 B AT T A e ) 521k,
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L1 A gs Al

H itachi H 60037 51 ¥ 7 B85 : UNICAN 583 M35 Eppendorf centrifge 5417R BB,

ENR, & 8= 990, I8 T ILZRHBC szl A PR AR . CS BLZBEE =900 ; =B BfRéh (TPP. 1k
S0 ) UK OPHTAE SRR I8 T 255 fl R AR A

BERRZETHE (PBS):FT 8 gNaCL 0 2 gKCLL 44 gNaHPO,F O 24 g K HPOL FIARIRKEAE 11,
L 2 ENR-CSNPsHEAL il 4
1L 21 ENRCSNPsi4l%&

FEHFRI & B ENRET 20 mL CSHY) DABERRIAWE. Lh NOH 7 pHE 5, 7EERE 1B
TZEEIMN TPPIAWE 8 mL 4E54EE 10 m iniLLE 2. /5 ENR CSNPSIREWR ., 7EHI &2, LU
N ENRAY ST [ FE 1545 CSNPSIR B
1L 22 ENRREMNZE

U ENRAIZE [ CSNPsid . A O 1 mol /LAYERMRIE R ik R AN BETHE 200~400 nm
AR PN S W6 B » SR MR ML B A =S 1 T4

HEBERIL 10 0 mgBisib L, D LRV IR DK A% 100 mLAs 8 20 . i B3
PPEBRE. DL AR 10 #g/mL, 20 #g/mL, 50 tginL, 100 gL, 150 #g/nL, 200 tg LA
VTEBBIEENN ENR AR BERERE LA IE HHI A BRI K ALY OB, FELLMEE (g nL) o RAHR,
PATROEFE AL bRl ENRBRifERIZE,

L. 23 ENR-CSNPsBIRINE

DA B .03k e B 2, B ENR-CSNPIR B L O mL AS 8 R B O HLE 4 C R
18 000 r/m infBf.L> 30 m in 43 85 HARZGHRAL, LR SOFFRREI . LL L 2 20706338 iR ENR
BBUE HHE DL I AR RHAE .

B = (L—Li P ENR B AR BRI ENR BBE ) XX 100%

1. 2 4 ENR CSNPs&|&ITZ ML

SMSCEK [8— 9] LA CSTRIEE . TPPIF IR BEAT ENRFTEY SN R f R R i 34>
KOPHERT Lo (3)IE SR BRh Ea  e & T2, EXCRE #ACPRLE L L9504 ENRCS-
NPsEE R NI SHL,

L 3 ENR-CSNPsH R &I
L 3.1 ENRCSNPsfIAMNE
HUE B ENR -CSNPIREWM I THM 1. 1 20 BRSEaN 7 gL, LA ST H8E (TEM MEEHIEE,
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* 1 AEKFEF
Tab 1 The factorsand levels

JKF- CSYKJE (mg/mL) TPPYR % (mg/mL) ENRAIA & (mg)
1 15 L2 4
2 2 L5 8
3 2.5 138 12

L. 3.2 ENRCSNpstIRiR 5hiE 5%

TEH T B A T R 22, A o R A R B I R AR UKL B 7 A I & /Y ENR -CSNps A
BokF 50041
L 4 ENR-CSNPsRINERCEE

FEEFLEL ENR CSNPsEW 4 mL MINSH A KR 2 ik 5 A R ) B A4, P 32 5, N %

LB PRSI LASESMIMEICEET I E AR S ENR & & SEATINE 39K 6% i ek .
BHE = GBNT/NEZT ENRAE NPSIEE ENRMEE ) X 1002,

2 4

2.1 ENR-CSNPstyfil g L H % &
2.1.1 ENR-CSNPsi9#l&
PL L 2 17715 ENR -CSNPsIR &M Ay 5 H OFLCH IR ToHARATTERZ
2 1.2 ENRFIZTSH CSNPsiIHLiE
ENR /M EEmE L ENRECRKTRIH KA 274 nmm iy, Z2SH CSNPsE/MIHOLIER 2
CSNPSTE 274 nm WG EEAR /N, X ENR U A& T4 .
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E L2t 2] 1.2}
B 0.8} 2 0.8}

0.4t

%00 25._)0 3(.)0 350 4.00 %00 25._)0 300 3.50 4.00
B /om B /om
B 1 ENRZESMFHDGHE 2 7¥H CSNPsZE/MARMOGIE
Fig 1 Ultaviolet spectnm of ENR Fig 2 Ultraviolet spectm of blank CSNPs

2 1.3 ENRFRERLZ

PL 274 o ARSI WROERE A{E SAE IR B
CHE—TCZMEmA (B 3). ENRES IR EEAE 10~200
Mo /mLIEHE NS5 ALPESE R R, HlaH )7
23 A=0. 015 1¢+0. 059 4, =0. 997 5,
2 1.4 ENRCSNPsHIE&TZHM®ML

ENR CSNPsHil & 5151 Lo (3 )IE 3R B0 i+
Wk 2, mIREDMT (R 3)EERAT I . TPPRYIK B X T T
i ER PR K, CSUREIR 2. ENR ] & m Wk / (u g/mL)
= VIR ERER NS E SRR RS SPRTE 2 552 u i B 3 ENR AR 2
ENRO-CS NPt AL &Rl CSHE 2 mg/ml Fig 3 Standard curve of ENR soltion
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TPPYKJE 1 5mg/mL ENRFIE W Smg DA HHI4H0 ENR CSNPsi 2% 51 240 &
2 9%
R2 L(EXRBER
Tab 2 ResultsofL, (3°) orthogonal test

. 5
FHA CSWKREE TPPYK & ENR I & fus® 06)
1 1 1 1 20. 2
2 1 2 2 42.1
3 1 3 3 25.7
4 2 1 2 29. 9
5 2 2 3 46. 6
6 2 3 1 33.7
7 3 1 3 218
8 3 2 1 34. 3
9 3 3 2 36. 1
K1 29. 33 23. 97 29. 40
K 36. 73 41. 00 36. 03
K; 30. 73 31 83 31 37
®Z (R) 7. 40 17. 03 433
X3 AESN
Tab- 3 Analysis of variance
07 2R -5 H e B ¥or F{H
CSHk 92. 72 2 46. 36 0. 47
TPPIK 436. 05 2 218 03 219
ENR Fi & 69. 65 2 34. 83 0.35
R 598. 41 2 299. 21

TE: Fowoez gy =9 00

2.2 ENR-CSNPsfy R RPN
221 ENR CSNPSHIFAWE
MIE AAT%T: ENR CSNPsZEERFE B EERIE . NI AU SR HE . /3 BOVE R AT TR 4
222 ENR CSNPSHYRIZFFIE ST
D SAIEL: ENR-CS NP PR (131 1010 2) o R 53 717 Bl 27 507250 rm Z [
Hrft 100~150 39 8%, 150~200 pm 5 33 6%
45
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Bl 4 ENR-CSNPsBHHREER (<50 000) Kl 5 ENR-CSNPshLE T
Fig 4 TEM of ENR CSNPs Fig 5 Frequency of ENR -CSNPs
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2.3 ENR CSNPs{RIMEERCE
ENR CSNPsF1 ENR VAR 24 hif Hidli £k an
& 6, ENRIAWTE 1 hN5EeH, 52 AHE. ENR-

100

——ENR-CS-NPs  —=— ENR ¥ ¥

=R
CSNPSfE 1 huBEeR Yy 41 1%, Jfi 1 ¢4 6002 ﬁ
YIRORE . 2B A BB A R REE s HAE 2 hiN B R ¥
WeEHSE 5070, 4 hBEeESET 6000, 24 hWEHOR
o 0 3 2 . 2 L . :
Bl 806. {5 20/6ZE47 ENRAREH 00 4 8 12 16 20 24
3 itie e

B 6 ENR-CSNPsFI ENR AWK VN
3.1 ENR-CSNPs# W FHITE Fiz 6 Release profiles of ENR CS-NPs and

AT (Y 25 700 B AE A P S v A7 AE 2 L B ENR solution n vitro

FIE RIS 25 B RS RIRYE, DARENE & BT A ERAMAESEEY " 7, goRE i —r~
IR EA B R SRR A AE 0 U Y TR R 2 TR A= A U SR RE AR I 25 )
HMERIER .

FERPEH RN OB 7Y, B RAFH LEY) IR AR RN A= RE R4 BB SEK 259 A RIS Y
wrEget ) U G R AT T, tah SR TR, R ERNA TR
LR AR SRR IETIRE . DA R M R BRI 25 8 CSNPs ORI 32 B ELT T & E
TE R0 7 M 25 ) FE (S R P b L B S TR i e
3.2 ENR CSNPs@yHl gk

ENR CSNPs{ 4 A 60 R DUIE: AL BR 45k B FAC ek AR A e ok 4 ) A Se R
AT A Bk E B CSHITHE FRMAS TPPHYIA B T RSB = A g oKobr , 12 AR ERI . 2%
PR, P A —n] Y AE ] R AN I I S SR e T T REAEE R B AR KRR

AR L4 VIR L TPPS) AT Y ST AL U e f 1o R ) S DRI I A Ao 6 T A TR R Y
CSAT TPPIK FETE Bl N A, ASSCH, 24 CSHN TPPYK EE AR sl s it BT To i e BN KR, J5 & BESR
ST AR, RATE CSHRE L 0~5 O mg/L TPPIRE L 0~3 0 mg/LA}, AT MELH| B B4 260
AR PRI B UERH CSHFN TPPYK B2 M AR RITE R S HR E R N R, 1EEEIXIEE N LA
AL AR 25 ENR CSNPsFE TEM MLEE SR 1 G B R 3 A e B /N, ToRE I % P4k %
131 1 om, EHEEZK 51 2%,

3.3 ENR CSNPsHRINRE R &

CS NP RSN — M ISR § B =B,  ENR CSNPSTER AV A AE BH .09 58
BRI, XA E 2 B P AT B ENR BB/ ZE QA K by 2% 1 W B sk B8 ik 9 ENRGE AL, /5 ENR €S-
NP B FE EE DB E A B E R B3 52, B 5], R RIS, ERIME
2RI A 20051 ENR B AT TR (B IRAE 251, ZEVE LB N £ Fhlg S B BEVEF 1, 90K
L] e R R 25

P RESSE IR BV TR SR A A A R SN 2R I A 3 0L 2% ) LR AR R i
AL HiR N AR R A2 E B R Bt e, R RIFA RSN IR NARSCHE, it
ENR -CS-NPSTER SN 25 v R 30 HH S BRI AE 1 XhiZ7n) BUAE 11 AREA 25 b R BB e e ) L Dk /b 45 25 771
BEMF KA FEE IR 225 E L,
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