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Preparation and in vitro release of enrofloxacin-polymeric micelles
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Abstract; To optimize the preparation method of the enrofloxacin-polymeric micelles by comparing with three differ-
ent proportionality of D, [~lactide and mPEG,and investigate its properties and release behavior in vitro. The enro-
floxacin-polymeric micelles were prepared by modified spontaneous emulsification solvent diffusion method. The
method by examining the single factor was used to optimize the preparation procedure. The drug loading and encap-
sulation were determined by HPLC. The mean diameter and distribution of the particle size were also assayed. The
formulation of drug loading micelles was confirmed by IR. The results showed that the micelles were prepared with
the polymer with the proportion of PLA16000-mPEG2000 as carrier,acetone as organic solvent, which had the better
drug loading. The mean diameter was (117. 2+8. 2) nm,and drug loading as well as the encapsulation efficiency
were(3.31+0.17) % and(32.3+1. 7) %, respectively. Enrofloxacin was found to be encapsulated in the micelles. In
vitro ,enrofloxacin could be released sustainably from the micelles.

Key words: enrofloxacin; PLA-mPEG; polymer micelles;in vitro release

* Corresponding author , E-mail :zhaoyx@zzu. edu. cn

b Y Y b ~
i 1 . s o
EAN . ( PLA) s
Y ~ A b
(3 , (1
(PEG) N
:2011-01-14 ’ o PEG
PLA
19775, .

S

, E-mail: zhaoyx@zzu. edu. cn



2012 3 32 3 Chin | Vet Sci  Mar. 2012 Vol.32 No. 3 433
R 200 pL 71,7 000
3 r/min 10 min, , o
, s 1.3
100 pL 5 mL :
o (EE %) (DL %)
(EE %)= W /W X100
1 (DL Y%= W /W X100
L1 ( w . (mg),W
)s MPEG2000-PLA3000. MPEG2000-PLA16000. (me). W (mg) .
MPEG2000-PLLA30000 ( 1.6 1
)5 (0.5 mL,YM-50) (  MILLE  ™F ’ 12 h PBS
PORE  ); MD44 (8000-14000) ( (pPH=7.0) ; o0 ml.
). PBS (pH=7.0) ,37°C , 100
1.2 88-1 ( r/min f
) s Nano-ZS90 0.1 mL, PBS (pH
( ): TDL-80-2B =7.0), 1.4.1
( ); RE-52AA ’
[8-10]
( )3 AR1140 ( °
- )3 2. 5Plus ( 2
Labconco )5 Aglient=1200 R
U410-86 Premium ( New Brun- R
suick Scientific )3 Thermo MPEG PLA
(ThermoFisher ) ) o
1.3 MPEG-PLA 2.1 MPEG PLA
3 mL s
15 mL , 2.1.1 L PDI
30 min, , , 3 C D,
45~50°C, s 0. 45 ,  MPEG , PLA
pm . —80C . PDI .
24 h, 48 h,
o 1301 m= i ——PDI 10.45
1.4 HPLC 125 150
1.4.1 . Agilent-1200 C18 gifg 102
(4 6 mm X150 mm,5 pm) ; : - £ 110 0. 208
(¢ 0.025 mol/L pH 105 g ig
350,13 ¢ 87);  :1.0 mL/min; . 278 gl , , e
MPEG2000-  MPEG2000-  MPEG2000-
nm; :10 pl; o PLA30000  PLA16000 PLA3000
1.4.2
(500 mg/L.) 10,20,50,100,200,400 L 5 mL 1 .PDI
s , 1,2,5,10,
20,40 mg/L ’ o 2.1.2 A=
(A) . 66.318¢—49. 442(n=6), r=0.999 5,
L5 13 1. 00~40. 00 mg/L :

. 0.5 mg/L,



434 2012 3 32 3 Chin J Vet Sci Mar. 2012 Vol.32 No.3
b 3 b 1?20 b
C 2), , MPEG , .
’ ’ PLA 1 MPEG2000-PLLA30000
' / PDI /%
o1 (g L < D) " )
60} 25 1:5 - -
3-5 50 15 1:5 124.3 0.092 65.52
# 40
g a0l 2 MPEG2000-PLA16000
20 e
10 /
0 1 ] - /nm PDI /%
MPEG2000- MPEG2000— MPEG2000- (gL H ( : )
PLA30000 PLA16000 PLA3000 20 15 - -
30 1:5 110. 0 0.175 60. 66
2
2.3
PDI,
, MPEG2000-PLA30000 MPEG2000- s 2
PLLA16000 , o MPEG2000-PLA16000,
s s s MPEG2000-PLLA16000 N
2.2 2.3.1 s
MPEG2000- (117.174+8. 2)nm,
PLA30000 MPEG2000-PLA16000 ( 3.
Size Distribution by Intensity
30"”“““_""'7 """""""""" A P i
: : s : :
§ 1 B e I | 3 AII .............................
4o '
m I|
10 deeeeeioit o e : ............. .
0 . } - + i
0.1 1 10 100 1 000 10 000
#&/om
3
2.3.2 N 5,
4, , b ,1628cm™! CcC=C
R ,1 496 ecm™! ,1 287 ecm ™!
, . C-F tl c 3
2.4 MPEG-PLA . b.c ,d
MPEG-PLA. . MPEG-PLA ,



2012 3 32 3 Chin | Vet Sci Mar. 2012 Vol.32 No.3

or mmtHE o RHE J& 2.3
60| 13.5
£ 50
%40_ C 6, . PLA30000
@ gl . 4 h 60. 73%
20 s PLA16000
10F y 4 h
: 73 00%, ; PLA3000
® 100 {a
W
£ 50
.
0 1
= b
5 5 W
—‘R L) o
® oo St g
® 100 [c B T e A ke
.ﬁt 50 WW
) 2l e
-50 §3 8
= - -
ff*? d
£ 50 = W
£ o = 88 ]
0 © 258 %
3 000 2 000 1 000
4 000 T
5 a. MPEG-PLA ;b ic. MPEG-PLA id.
100 ,
90 [
80 - ™~ 9 . CMC
;f 70 [12-15]
% ’ g ’
) 60 ,PLA
g 50 —a— MP EG2000-PLA30000
A 40 , /2,
4 30 —a— MPEG2000-PLA16000
CMC ,
20 —— MPEG2000-PLA3000
10 F o
. 1 1 1 1 L 1 L 1 1 1 L 1 L ] -
0% 2 4 6 81012 14 16 1820 22 24 26 28 MPEG-PLA
t/h 37.9 C,
6
[16] R
(CMOC) , 45~50°C ,




436 2012 3 32 3 Chin ] Vet Sci Mar. 2012 Vol. 32 No. 3
3 LI
, ,2006,33(8) :769-774.

MPEG2000-PLA16000 . 9] ’ : / -

L. ,

’ 2008.17(3) ;219227
° [10] Fontana G, Pitarresi G, Tomarchio V,et al. Prepara-
tion,characterization and in vitro antimicrobial activi-
ty of ampicillin-loaded polyethy lcyanoacrylate nano-

[1] Vancutsem P M,Babishh ] G,Schwark W S. The fluo- particles[ ] 7. Biomaterials, 1998, 19 (11/12) ; 1009-
roquinologne antimicrobials: structure, antimicrobial 1017,
activity, pharmacokinetics, clinical use in domestic ani- 1] ) .
mals and toxicity[ J]. Cornell Vet, 1990,80(2);:173- 7. .1999.33(2) . 29-31.

183. [12] Nguyen C A, Allémann E, Schwach G, et al. Cell in-

[2] Bauditz R. Results of clinical studies with Batril in teraction studies of PLA-MePEG nanoparticles[ 1.
poultry [J]. Vet Med Rev,1987,30(2) :130-136. Int ] Pharm.2003.254(2): 69-72.

[3] [M].2 [13] Yang D,Zhang X H, Yuan L, et al. PEG-g-poly (as-

12002237 partamamide-co-N, N-dimethylenediamino aspar-

[4] Salaam L E.Dean D.Bray T L. In vitro degradation be- tamide) : Synthesis, characterization and its applica-
havior of biodegradable 4-star micelles[ J]. Polymer, tion as a drug delivery system[]]. Prog Nat Sci.
2006,47(1):310-318. 2009,19,1305-1310.

(5] Liu M X.Dong J.Yang Y J.et al. Characterization and [14] XKabanov A V,Nazarova I R, Astafieva I V,et al. Mi-
release of triptolide-loaded poly - (D, L-lactic acid) celle formation and solubilization of fluorescent
nanoparticles[ ] ]. Eur Polym J.2005.41(2) :375-382. probes in poly (oxyethylene-b-oxypropylene-b-oxy-

[6] ’ i ’ ethylene) solution[ J ]. Macromolecules, 1995, 28 (7) ;

[Jl. ,2004,35(2) ; 2303-2314.
17-121. 157 PEG-PLA

[7] DuY Z,Wang L, Yuan H,et al. Preparation and char- Dl .2008.
acteristics of linoleic acid-grafted chitosan oligosaccha- [16] ) .
ride micelles as a carrier for doxorubicin [ J]. Colloid . ,2009,17(2); 85
Surface B,2009.69(2) :257-263. 39.

[8]

PEG-PE

’ ’ ’



