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Feasibility Study on the Preparation of Micelles Using f-CD-PAA-PMMA-PVP Polymer as Carrier

DIAN Shao-na', LI Tao', YU Cai-ping’, HUANG Shu-ling®, YANG Fan®(1.Guangdong Provincial People’s Hospi-
tal/Guangdong Academy of Medical Sciences, Guangzhou 510080, China;2.Guangdong Pharmaceutical Universi-
ty, Guangzhou 510006, China)

ABSTRACT OBIJECTIVE: To study the feasibility of the preparation of micelles using amphiphilic polymer p-cyclodextrin
PAA-PMMA-PVP (B-CD-PPP) as carrier. METHODS: The vinpocetine micelles were prepared by solvent evaporation method us-
ing vinpocetine (VP) as model material and f-CD-PPP as carrier. The distribution of particle size, the concentration of critical mi-
celle, IR characterization, morphological character and release rate in vitro of micelles in medium with different pH were all investi-
gated. RESULTS: Drug-loading amount of prepared micelles was (21.41 + 0.43)% , and entrapment efficiency was (54.50 +
1.38) % ; average particle size was 86.2 nm, and the particle was distributed dispersively; the concentration of critical micelle was
2.66x107° g/L, and most of drugs were coated with micelle and micelle ion was round in shape; accumulative release rates of mi-
celle were 99% (96 h), 96% (216 h), 81% (216 h) and 76% (216 h) in medium with pH 1.0, 4.2, 6.8 and 7, respectively. CON-
CLUSIONS: p-CD-PPP with low concentration of critical micelle and high drug-loading amount can releases drug slowly in pH de-
pendant manner and can be considered as drug delivery carrier.

KEYWORDS f-cyclodextrin; PAA; PMMA; Micelles; PVP; Polymer; Vinpocetine; Drug carrier
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Tab 1 Factors and levels of orthogonal test

K LE :
A,mg B C,r/min D,C
1 10.0 1:1 1 300 30
2 20.0 2:1 1 800 40
3 30.0 3:1 2 300 50

®2 EXRITERRBREDN

Tab 2 Orthogonal design and visual analysis

. [SES N
P A,mg B C,r/min D,C B, %

1 10.0 1:1 1300 30 6.67
2 10.0 2:1 1 800 40 13.24
3 10.0 3:1 2300 50 9.97
4 20.0 1:1 1 800 50 6.57
5 20.0 2:1 2 300 30 9.31
6 20.0 3:1 1300 40 16.44
7 30.0 1:1 2300 40 6.09
8 30.0 2:1 1300 50 2.04
9 30.0 3:1 1 800 30 13.92
K 9.960 6.443 8.383 9.967

K, 10.773 8.197 11.243 11.923
K, 7350  13.443 8.457 6.193
W2z 3.423 7.000 2.860 5.730
3 EXREITERMAEST

Tab 3 Variance analysis of orthogonal test

RN 245 A A F P
A 19.193 2 1.448
B 79.602 2 24.907 <0.05
D 50.899 2 10.184
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Fig 1 Particle size distribution of VP micelles
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Fig2 Infrared spectrum
a. VP powder; b. f-CD-PPP blank micelles freeze dried powder; c. VP
micelles freeze dried powder
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Fig4 Drug release of VP micelles in vitro
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Preparation of Docetaxel-loaded Folate-conjugated Chitosan Nanoparticles

WANG Xiao-le', JIAN Xiao-shun', PANG Ting-yuan', CHENG Guo-hua’ (1.The Affiliated Tumor Hospital of
Guangzhou Medical University, Guangzhou 510095, China; 2.College of Pharmacy, Jinan University, Guang-
zhou 510632, China)

ABSTRACT OBJECTIVE: To explore the preparation method of Docetaxel (DTX)-loaded folate-conjugated chitosan nanoparti-
cles. METHODS: Folate-conjugated chitosan (FA-CTS) was prepared through amino reaction of folic acid active ester and chitosan
molecules; FA-CTS/DTX nanoparticles were prepared with ion cross-linking technique using DTX as model material. Using
drug-loading amount, entrapment efficiency, particle size and span as index, central composite design-response surface methodolo-
gy was used to optimize stir speed, adding amount of DTX, mass ratio of chitosan-sodium tripolyphosphate (CTS-STPP). The vali-
dation test was repeated. The particle size and size distribution were determined by laser scattering particle analyzer. FA-CTS/DTX
nanoparticles release in phosphate buffer in vitro was determined. RESULTS: The optimal formulation (formulation amount of 2.5
mg) was as follows: stir speed at 1 300 r/min, 0.58 pg DTX, mass ratio of CTS-STPP was 5.55. Mean particle size of FA-CTS/
DTX nanoparticles was (232.8 + 0.43) nm, entrapment efficiency was (86.74 + 0.60)% , drug-loading amount was (25.29 +
3.21)% and span was 0.039 + 1.02. 40.22% of nanoparticles were released within 30 min and then released slowly; accumulative
release rate was 80.25% within 24 h. CONCLUSIONS: FA-CTS/DTX nanoparticles with the sustained release effect could be pre-
pared successfully with the method.

KEYWORDS Folate; Chitosan; Docetaxel; Nanoparticles; Preparation
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