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Preparation and Formulation Optimization of Hyaluronic Acid-methyl Collagen-terpolymer/Adriamycin
Compound Membranes-loaded Tomtalum Stent

LI Fei, LIANG Jia-bi, QI Zhen, GUO Xin—ming(The Fifth Affiliated Hospital of Sun Yat-sen University, Guang-
dong Zhuhai 519000, China)

ABSTRACT OBJECTIVE: To prepare Hyaluronic acid-methyl collagen-terpolymer (HEMA-MMA-MAA )/Doxorubicin com-
pound membranes-loaded tantalum stent, and to optimize the formulation. METHODS: Electrostatic self-assembly reaction was ad-
opted to prepare compound membranes using metal tantalum stent as carrier, hyaluronic acid, methyl collagen and terpolymer as ex-
cipients. With 1 and 30 d accumulative release rate as index, orthogonal test was used to optimize mass concentrations of hyaluron-
ic acid, methyl collagen and terpolymer, and validated. The drug release behavior in vitro were investigated. RESULTS: The opti-
mal formulation was as hyaluronic acid 1 mg/ml, methyl collagen 4.5 mg/ml and terpolymer 100 mg/ml. 1 and 30 d accumulative
release rates of prepared tantalum stent were 7.57% (RSD=2.3% , n=3) and 84.14% (RSD=2.1% , n=3), respectively. 20 d
later, dissolution rate approximated to zero level rate of drug release. CONCLUSIONS: Hyaluronic acid-methyl collagen-terpoly-
mer/Doxorubicin compound membranes-loaded tantalum stent with sustained-release property is prepared successfully.

KEYWORDS Doxorubicin; Metal tantalum stent; Drug sustained-release system; Electrostatic self-assembly reaction; Orthogo-

nal design
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Fig1 Confocal scanning electron microgram
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*1 E&E5XF(mg/ml)
Tab 1 Factors and levels(mg/ml)

KFE A 5 C
1 1 15 30
2 2 3 50
3 4 45 100

F2 EXHBLEREMESN
Tab 2 Result of orthogonal experiments and range analysis
FHBIE, %

.
RIS A B C o 04
1 1 1 1 6.79 63.75
2 1 2 2 10.73 75.61
3 1 3 3 7.54 84.33
4 2 1 2 23.00 65.90
5 2 2 3 29.01 67.89
6 2 3 1 40.03 67.32
7 3 1 3 25.76 65.35
8 3 2 1 30.05 61.25
9 3 3 2 39.72 71.76
Ki(1d) 8.35 18.52 25.62
K(1d) 30.68 23.26 24.48
K:(1d) 31.84 29.10 20.77
R(14d) 23.49 10.58 4.85
K(304d) 74.56 65.00 64.12
K,(30d) 67.04 68.25 71.09
k(30 d) 66.12 74.47 72.52
R(30d) 8.44 9.47 8.40
K3 FEDWER
Tab 3 Analysis of variance
AR FERE BEFEHM OAME ¥y F J2
1 d BB A 1051.61 2 52581 19.81 <0.05
B 168.50 2 8425  3.18
C 38.64 2 1932 0.728
30 d BRI A 128.78 2 64.39 11.67
B 138.93 2 69.47 12.59
C 121.66 2 60.83  11.02

1 Fos(2,2)=19.00

Note: Foes(2,2)=19.00
o, LEE IR, AL T ABLCs, Bl B BT R 1 mg/ml, FP
L 4.5 mg/ml, — TR Y 100 mg/ml.
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Fig2 Release curve of Dox in compound membranes in vitro
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Optimization of Ultrasonic-assisted Extraction Technology of Total Flavonoids from Vaccinium uliginosum
CAO lJian-hua, LI Guang-hui,ZHANG Min(Qingdao Third People’s Hospital, Shandong Qingdao 266041, China)

ABSTRACT OBIJECTIVE: To optimize ultrasonic-assisted extraction technology of total flavonoids from FVaccinium uliginosum.
METHODS: Based on single factor test, the ultrasonic-assisted extraction technology of total flavonoids from V. uliginosum was op-
timized by orthogonal test, using the yield of total flavonoids as index, with ethanol volume fraction, solid-liquid ratio and ultrason-
ic power as factors. The optimized technology was validated and compared with traditional ethanol reflux method (reflux extracting
for 2 times, 2 h each time). RESULTS: The optimal extraction technology was as follows as the solid-liquid ration of 1:25, 70%
ethanol, ultrasonic power of 250 W (40 min for ultrasonic time). In validation test, the yield of total flavonoids from V. uliginosum
was 3.98% (RSD=0.41% , n=3), and the yield of total flavonoids was 2.25% by ethanol reflux method. CONCLUSIONS: The
ultrasonic-assisted extraction is obviously superior to ethanol reflux method on extraction time and effects, and it is suitable for in-
dustrialized production.

KEYWORDS  Vaccinium uliginosum; Total flavonoids; Yield; Extraction technology; Optimization; Ultrasonic-assisted extrac-

tion; Orthogonal test
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