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Optimization of the Preparation Technology of Docetaxel Microemulsion Injection by Box-Behnken Design
and Response Surface Method
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ABSTRACT OBIECTIVE: To optimize the preparation technology of microemulsion, and to prepare Docetaxel microemulsion in-
jection. METHODS: Docetaxel microemulsion was prepared using high pressure homogenization. The preparation technology of
Docetaxel microemulsion was optimized by Box-Behnken design and response surface method with preparation temperature, homog-
enization pressure and homogenization times as factors using particle size distribution, polydispersity index and entrapment efficien-
cy as index. The distribution of particle size, polydispersion index and Zeta potential were determined by Mastersizer particle ana-
lyzer; the morphology of Docetaxel microemulsion was observed under TEM. RESULTS: Optimized preparation technology was as
follows: preparation temperature of 61 °C, homogenization pressure of 860x10° Pa, homogenization times of 7. The microemul-
sions were characterized with particle size of (221.6 +13.4) nm, polydispersion index of (0.092 +0.003), Zeta potential of —30.3
mV, encapsulation efficiency of (93.4 + 2.1)% . The microemulsions were found to be homogeneous and spherical under TEM.
CONCLUSIONS: It is effective and practical that Box-Behnken design and response method optimizes the preparation technology
of Docetaxel microemulsion.

KEY WORDS Docetaxel microemulsion injection; Preparation; High pressure homogenization; Box-Behnken design and re-
sponse method
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Tab 3 Experimental design and effect value
Fe X X X Fif% PDI EE, %
| 10 1000 6 2158 0.105 937
2 60 800 6 287 0.106 926
3 60 1000 4 319 0215 8.9
4 60 1000 8 259 0.110 938
5 60 800 6 2547 0.126 953
6 10 800 4 3489 0235 874
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2.4 EEHNE

AR PR R 3 00 PR P 5 25 W e s L i EBE, 7k
W

251 DRI E R % I VO AP FL T R 1 ml, &
F-50 ml S, A T L TR AT, M, 0.22 um TR LIS B
3 SR , Fi 2.1 N i A S 25 e

TR R 24 2 (R I A < B2 PG A 0 AL 1 T 4 ml,
E AR R O AL A L 50 000 r/min B0 1.5 h, THRJE 4 °C I
TR W 0.5 ml, B T 25 ml G, DL A B E 2,
0.22 pm fRALUEME LTI, BUSL IR, #4562, 17 WU T (A5 4510
KM e AR

EE=(1—Ax-2"

)x100%

Ci

o, 4 LA T TR KA T & E A ;5 el SR K AR H 22 P 4
FERY IR s c N Z PO MR BRI vk .
25 I ESHIIE

China Pharmacy 2013 Vol. 24 No.29 - 2743 -



1000

W RS (X.), <107 Pa
BIUEL(X)

5 5 60 65 10 50 55 60 65 70
il R EE (X)), °C IR (X)), C

8

o)t/ (00

ol

4 . - —
600 680 760 840 920 1000
YR 71 (X.) , x10° Pa

Bl BETEXSETSHE(Y)HNESL
Fig1 Contour of independent variable X and the dependent
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Fig 2 Contour of independent variable X and the dependent
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Tab 4 Results of verification test of preparation process of

Docetaxel microemulsion injection (n=3)
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Fig 4 Particle size distribution and Zeta potential of
Docetaxel microemulsion injection
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Tab 5 Stability study results of Docetaxel microemulsion in-

jection(¥ +s,n=3)
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