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Optimization of Docetaxel Loaded Exosomes Preparation by Response Surface Methodology

GUO Mimi, WANG Ying, LIANG Dajun, LIN Dingmei, WANG Yusang, YANG Jiamin, WANG Yan(Guangdong
Pharmaceutical University, Guangzhou 510006 Guangdong, China)

Abstract: Objective To construct an exosome delivery system of docetaxel. Methods FExosomes of A549 tumor
cells were extracted by ultracentrifugation, the DTX-EXO were prepared by electroporation. The encapsulation
efficiency was used as an evaluation index, the preparation process was investigated by response surface
methodology, and in vitro release behavior of DTX-EXO was analyzed by dynamic dialysis. In vitro cell uptake assay
and in vivo mouse imaging assay were chosen to evaluate the targeting of exosomes. Results Optimal preparation
process for DTX-EXO were: concentration of DTX was 120 wg-mL ™', voltage was 0.75 V, number of electric
shocks was 5. Transmission electron microscope (TEM) observation showed that DTX—EXO had a typical cup—shaped
structure, Nanoparticle Tracking Analysis indicated the mean diameter was 151 nm. The cumulative release of DTX~-
EXO in 24 hours was 40.5% and 56.9% in normal environment and in tumor environment, respectively. In the cell
uptake experiment, the fluorescence intensity of cells in the C6-EXO group was higher than that in the C6 group. In
the in vivo imaging experiment of mouse, the normal saline group showed no fluorescence in the tumor site, while
the fluorescence in the Cy5.5-DTX-EXO group was the strongest, followed by the Cy5.5-EXO group and the Cy5.5-
DTX group. Conclusion Exosomes can be used to delivery DTX and have good slow-release property and targeting.
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Figure 1 The results of specificity tests
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Table 1 The results of the sample recovery

ikl P ttng DA e FCRG YRR RSDI%

IR 20 16 35.3 98.11 99.07 127
2 16 36.18 100.50
2 16 35.50 98.61

ik 4 20 20 4056 101.40 101.23 1.58
2 20 41.09 10273
2 20 39.82 99.55

Rk 2 2% 4435 100.80 10240 1.60
2 2% 4579 104.07
2 2% 45.03 10234
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Table 2 Factors and levels of response surface design

2 7K

-1 0 1
2iHrue s (A)/(ug-mL™) 80 120 160
L (B)/V 0.5 0.75 1
A (C)AR 3 5 7

R3 MBEHATZIRRHARER

Table 3 Experiment arrangements and results

i % /%
i A B C
1 -1.000 0.000 —-1.000 8.68
2 0.000 -1.000 —-1.000 7.68
3 -1.000 0.000 1.000 6.57
4 0.000 0.000 0.000 17.69
5 0.000 -1.000 1.000 4.64
6 0.000 0.000 0.000 17.46
7 1.000 0.000 1.000 7.47
8 -1.000 1.000 0.000 9.75
9 1.000 -1.000 0.000 10.28
10 0.000 0.000 0.000 17.75
11 1.000 1.000 0.000 5.77
12 0.000 1.000 -1.000 3.54
13 -1.000 -1.000 0.000 14.46
14 0.000 0.000 0.000 17.58
15 0.000 1.000 1.000 7.76
16 0.000 0.000 0.000 17.63
17 1.000 0.000 -1.000 5.48

Figure 2 Two—dimensional contour and three—dimensional effect surface of concentration(A )and voltage(B)
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Figure 3 Two—dimensional contour and three—dimensional effect surface of concentration(A )and clicks(C)
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Figure 4 Two—dimensional contour and three—dimensional effect surface of and voltage (B)and clicks(C)
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Figure 5 TEM of DTX-EXO
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Figure 6  Mean particle size of DTX-EXO
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Figure 8 Cell uptake of C6 and C6-EXO at different time points
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Figure 10 In vivo imaging analysis
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Figure 9 Fluorescence quantitative analysis of cell uptake at

different time points(n=3)
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