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Preparation of Polyethylene Glycol-Montmorillonite/Capecitabine Compound and Optimization of Process
Technology

KONG Ling-yu', CHEN Ling-zhi’, YANG Ping', WANG Qian' (1.Tianjin Institute of Pharmaceutical Sciences,
Tianjin 300020, China;2.College of Pharmacy, Tianjin University of TCM, Tianjin 300193, China)

ABSTRACT OBJECTIVE: To prepare Polyethylene glycol-montmorillonite/capecitabine (PEG-MMT/CAP) compound, and to
screen its optimal technology. METHODS: PEG-MMT compound was prepared firstly, and loaded with CAP to form PEG- MMT/
CAP intercalated compound. The process technology was optimized by single factor test and orthogonal experiment design with
drug-loading ratio of CAP in compound as index, using the initial concentration of CAP, stirring time, response temperature, the
pH of reaction solution as factors. The validation test was conducted and release rate of preparation was investigated in vitro. RE-
SULTS: The preparation formulation was as follows as the initial concentration of CAP was 10.0 g/500 ml; stirring time was 6 h;
the reaction temperature was 90 °C; the pH of reaction solution was 6. The drug-loading ratio of CAP was (22.79 + 0.43)% , and
the release rate in phosphate buffer (pH 7.4) was 52% within 7 h. CONCLUSIONS: PEG-MMT/CAP compound is prepared suc-
cessfully, and it provides theoretic basis for the development of capecitabine preparation.
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A. MMT raw material; B. PEG-MMT compound
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Kromasil Cys(250 mmx4.6 mm, 5 um) ; i sl AH 4 0.1 % VKBS R -
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Tab 1 Factors and levels of orthogonal test

K x -
A, mg/ml B,h C,C D
1 10 2 50 5
2 15 4 70 6
3 20 6 90 7

F1% 2 FIEE 3 45 2R T 1, S0 CAP 2024 it ) IR 2R R/ MU

hEHE 20155 e BETH
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Tab 2 Results of orthogonal test and range analysis

RIS A, mg/ml B,h Cc,C D wlhiw, %
1 10 2 50 5 243
2 10 4 70 6 10.45
3 10 6 90 7 17.59
4 15 2 70 7 8.68
5 15 4 90 5 15.28
6 15 6 50 6 10.83
7 20 2 90 6 14.36
8 20 4 50 7 8.48
9 20 6 70 5 16.16

K 10.157 8.490 7.247 11.290
K 11.597 11.403 11.763 11.880
K; 13.000 14.860 15.743 11.583
R 2.843 6.370 8.496 0.590
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Tab 3 Results of orthogonal test and variance analysis

JrEkIR fit72F-Ji A A F P
A 16.184 2 157.126  <0.05
B 96.712 2 938951  <0.05
C 173277 2 1682301 <0.05
D 0.103 2 1.000

T Foos(2,2)=19.00, Fy,(2,2)=99.00

Note: Fos(2,2)=19.00, F0(2,2)=99.00
S C>B>A>D, B R e R A s B &6, LU S
At (1) T CAP ) U ot &, B ¥ VR A pHL S AN K, e
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HERE A 20 mg/ml, #E FIPEFEIF A 6 h, SO IRLE R 90 °C,
T pH 6.
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HCAP B FI 3 25184 (22.79+0.43) % .
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Preparation and in vitro Properties Study of Brain-targeting Doxorubicin Micelles

NIU Jiang-xiu', LI Kun®, L1 Wei-wei', SHI Jian-jun', CHENG Zi-yang' (1.Dept. of Pharmaceutical Engineering,
School of Chemistry and Chemical Engineering, Huangshan University, Anhui Huangshan 245041, China; 2.
Huanghe Science and Technology College, Zhengzhou 450063, China)

ABSTRACT OBIJECTIVE: To prepare the brain-targeting doxorubicin micelles and evaluate its physical and chemical properties
in vitro. METHODS: The glucose-mediated poloxamer P105 derivatives (glucose-poloxamer P105) was synthesized, its 'H-NMR
was investigated and coupling rate was calculated. Glucose-poloxamer P105 brain-targeting doxorubicin micelles were prepared by
dialysis. The effect of doxorubicin dosage and the proportion of DMSO and water phase on micelles encapsulation efficiency and
drug loading amount was investigated with single factor. The diameter, the Zeta potential and appearance of micelles were investi-
gated. Astrocytes and mice brain microvascular endothelial cells (BMVECs) were used to construct blood-brain barrier (BBB) in vi-
tro to compare the transport ratio of doxorubicin solution, doxorubicin ordinary micelles and doxorubicin micelles through BBB.
RESULTS: The glucose coupling rate of synthesis glucose-poloxamer P105 was 88.7%. As the drug feed and DMSO organic phase
ratio increased, the entrapment rate and drug-loading amount were increased first and then decreased, especially best in the volume
ratio of DMSO and water phase was 0.10:1 and 7 mg doxorubicin. The micelles had a mean diameter of (26.7 +5.4) nm, and Zeta
potential was ( —6.48 + 0.64) mV. TEM images showed spherical micelles doxorubicin. The drug release kinetics in vitro of mi-
celles met the Weibull equation. In the BBB model, drugs transport ratio of glucose-mediated doxorubicin micelles was significantly
higher than ordinary ones. CONCLUSIONS: The brain-targeting doxorubicin micelle is obtained successfully.

KEYWORDS Brain-targeting; Poloxamer P105; Glucose; Doxorubicin; Micelles
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