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Preparation of Doxorubicin — loaded nanoparticles and optimization of the loading perform—

ance with response surface methodology
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Abstract: OBJECTIVE To prepare Doxorubicin — loaded nanoparticles( DNL) and optimize the loading performance with response
surface methodology. METHODS DNL were prepared by solvent removal method. DNL were characterized by HPLC - scanning elec—
tron microscopy ( SEM) for morphological properties and laser light scattering ( LLS) for size and size distribution. And response sur—
face methodology ( RSM) was used to optimize the loading performance of DNL. RESULTS Nanoparticles exhibited a spherical shape
and a narrow distribution. The Box — Behnken design was applied and the interactions of each factor on loading performance were also
investigated by Design — Expert 8. 0. The optimum conditions were emulsifier concentration of 2. 50% Doxorubicin inputs of 6.5 mg
and polyvinylpyrrolidone concentration of 10% . CONCLUSION  The encapsulation efficiency of DNL was 85. 11% +2.17% and
drug loading was 2. 89% +0.09% under the optimum conditions.
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min ™" ( 1) .

0 1 x 10* remin "' 1

2 Table 1 Effects of emulsifier concentration on DL and EE

ADM o No. Cl% DL/% EE/%

. Zeta 1 1.5 1.89 64.16

2 1.8 2.23 75.32

° 3 2 2.53 84.39

1.2.2 LiChrospher® 100 RP - 4 2.2 2.58 86.95
18e (250 mm x4 mm 5 pm) 3 25 261 87.37

—-0.01 mol*L™' - (70 . 1.2.7 ADM 2
30 1 0.4) 1.0 mLemin " 497 nm ADM

587 nm 25 C 20 pLo . ADM 5 mg
1.2.3 ADM 0.5 mg 2.18% 87.37%:

25 mL 20 pg- 7 mg 2.80%
mL™'"  ADM . ADM 0.04, 80.01%: 8 mg
0.1.0.2.0.4.0.6.1.2.3.4 mL 10 mLL 71.66% . PVP

“1.2.2” o ADM
s ADM
;Y =833. 16X +30.358(r=0.9999) 0.08 ~ : ADM
8 wgemL ™' ADM .
1.2.4 § o
» } ADM (W,) 5
Table 2 Effects of ADM inputs on DL and EE
“1.2.27 No. ADM/mg DL/% EE/%
ADM (DL) (EE) . 1 5 2.18 87.37
2 6 2.53 84.39
1.2.5 ADM 1A ADM 3 7 ) 80 %001
o . 4 8 2.87 71.66
40 ~70 nm
1.2.8 PVP PVP
( 1B) 3
o ADM Zeta ’
PVP
-7 +£0.34 mV.,
o ADM PVP
Size distribution/s
B
40 °
e < 3
p % 20 Table 3 Effects of PVP concentration on DL and EE
€ & 0 No. PVP/% DL/% EE/%
©C 1 8 2.66 70.96
50KV XB0,000 100nm 10 D_SO lt/)O 500 2 9 2.63 78.97
1ameter/nm
3 10 2.51 83.65

1 ( x8x10%) (A) (B) 4 11 2.30 84.21
Fig1 A SEM photo( A) and size distribution( B) of DNL 5 12 2.21 88.43
1.2.6 Span80 — 1.2.9 ADM
Tween80(4 : 1) ADM

ADM ADM
0 1.5%

2% ;
ADM

Box — Behnken
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4 s 5
( A) _ADM ( B) PVP ( C) Table 5 Analysis of variance of model equation
. 4 : 6 df F Prob > F
2.50% « ADM 6. 50 mg. PVP 109%, Ml ) 27290301663 0.0006
A- 0.21 1 0.21 11.45 0.0117
85.11% +2.17%
B - ADM 0.001 1 0.001 0.05 0. 8308
2.89% =0.09% << >> C -PVP 0. 004 1 0.004 0.22 0.6531
o Design Expert 8.0 AB 0.074 1 0.074  4.08  0.0831
:5=0.64 +0.16A +0.011B +0. 022C - AC 0.052 1 0.052  2.84 0.1358
0.14AB - 0. 11AC + 0. 19BC +0.43A% + 0. 13B* + BC 0.150 1 0.150  8.34  0.0234
0. 53C2 5. A? 0.780 1 0.780 42.79 0. 0003
B2 0.076 1 0.076  4.19  0.0798
P <0.001 c? 1. 190 1 1.198 65.75 <0.0001
- BC Residual 0.130 7 0.018 - -
A.C Lack of fit 0.080 3 0.027 2.28 0.2217
Rure error 0.047 4 0.012 - -
° Cor total 2.840 16 - - -
4 Box - Behnken
Table 4 Box — Behnken design and result , ADM
No. A/% B/mg C/% DL/% EE/% S S, S5
1 220 6.00 10.50 2.02 84.82 0 0.80 0.80 ADM ;
2 2.50 6.00 10.50 2.36 85.77 0.39 1.00 1.39 PVP
3 2,20 7.00 10.50 2.78 83.01 0.87 0.42 1.29 . 2.50% -
4 2.50 7.00 10.50 2.80 83.12 0.90 0.44 1.34 ADP 6. 50 mg\PVP 10% .
5 2.20 6.50 10.00 2.54 84.39 0.60 0.71 1.31
6 2.50 6.50 10.00 2.89 85.11 1.00 0.86 1.86 85. 11% +2.17% 2.89% +
7 220 6.50 11.00 2.64 85.11 0.71 0.86 1.57 0.09% o
8 2.50 6.50 11.00 2.69 85.31 0.77 0.90 1.67
9 2.35 6.00 10.00 2.77 84.37 0.86 0.71 1.57
10 2.35 7.00 10.00 2.89 81.01 1.00 O 1.00
11 2.35 6.00 11.00 2.34 85.11 0.37 0.86 1.23 °
12 2.35 7.00 11.00 2.68 84.25 0.76 0.68 1.44
13 2.35 6.50 10.50 2.20 83.31 0.21 0.48 0.69
142,35 6.5010.50 2.21 83.23 0.22 0.47 0.6 1 Liibbe AS Alexion C  Bergemann C. Clinical application of mag—
15 2.35 6.50 10.50 2.26 83.22 0.28 0.46 0.74 . .
16 2.35 6.50 10.50 2.21 83.00 0.22 0.42 0.64 netic drug targeting J . Surg Res 2001 95(2) :200 —206.
17 2.35 6.50 10.50 2.02 83.19 0 0.46 0.46 2 Zeta
J. 2012 27(3) :301 —303.
S;=8; +8;; 8 =(DL; - DL,;,) /( DL, = DLyi,) 5 S, = ( EE; -
EE ) /(EE,. - EE.) 3 Coppi C Tannuccelli V. Leo E et al. Protein immobilization in
) crosslinked alginate microparticles J .J Microencapsul 2002 19
(1):37 —44.
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