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Study on Preparation of N-trimethyl Chitosan Coated Calcitonin Liposome and Adhesion Properties of It in
vivo and in vitro

HUANG Ai-wen', Takeuchi Hirofumi®, SONG Hong-tao' (1.Dept. of Pharmacy, Fuzhou General Hospital, Nan-
jing Military Command, Fuzhou 350025, China; 2.Laboratory of Parmaceutical Engineering, Gifu Pharmaceuti-
cal University, Gifu 502-8585, Japan)

ABSTRACT OBJECTIVE: To prepare N-trimethyl chitosan (TMC) coated calcitonin liposome, and to investigate the physico-
chemical properties and adhesion properties of it in vitro and in vivo. METHODS: 2-step reaction was adopted for the synthesis of
TMC; calcitonin liposome was prepared by thin-film hydration method, and the liposomes were coated with TMC; the particle
size, polydispersity index, Zeta potential, encapsulation efficiency and form were all investigated; the pig gastric mucosal protein
particles combination method was used to evaluate in vitro adhesion properties of TMC liposome with pH of 4.5 and 6.8; 12 wistar
rats were randomly divided into 4 groups, with 3 rats in each group; the adhesion behavior of TMC liposomes to duodenum, jeju-
num, ileum were investigated by C6 labeling. RESULTS: The degree of quaternization for synthesized TMC was 78.10% ; the pre-
pared uncoated calcitonin liposome showed strong negative charge, and charge reversal was achieved after coated with TMC; pre-
pared liposomes was round in appearance and coated obviously with particle size of 262.9 nm, polydispersity index of 0.172, Zeta
potential of (35.8 +1.2) mV and entrapment efficiency of (89.14 +3.1)% ; TMC liposomes adhered to mucin nanoparticles under
pH 4.5 and pH 6.8 conditions, and reduced the Zeta potential. In rats, at 2 h, most of TMC coated liposome adhered to upper part
of small intestinal, especially the duodenum, while less of it adhered to ileum; at 4 h, TMC liposome still adhered to each intesti-
nal segment, but the symptom relieved significantly compared to 2 h, and more adhesion was found in substrate side of the ileum.
CONCLUSIONS: TMC coated liposomes show good biological adhesion performance, and can be used as carrier of oral delivery
of peptide drugs to carry out further study.
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Fig 2 Particle size and Zeta potential of different mass frac-
tion of TMC liposomes
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Jr e/ IMREAR
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Tab 1 Particle size, polydispersity, Zeta potential, entrap-
ment efficiency of 3 liposomes samples

b Fife,nm  ZOHEEEL  ZetaHi A7, mV EE, %

Non-lips 171.9 0.129 -572+24 91.2+2.6
CS-lips 337.5 0.312 46.4+3.7 88.73+1.7
TMC-lips 262.9 0.172 358+1.2 89.14+3.1
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Fig3 Atomic force microscopy images of 3 liposomes
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Fig 4 Transmission electron microphotograms of 3 lipo-
somes (x100 000)
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ATHRE 3 3 o
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Fig 5 Changes of Zeta potential of mucin nanoparticles
with volumes of polymeric substance
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BRI HTAS A8 hity & KRl 12 H, BRI M4 40, 7540 3
H 2 B H 45 F 1 ml Non-C6-lips (25 pg/ml) LA K2 TMC-C6-
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Tab 2 Physico-chemical properties of 2 kinds of C6 labeled

TMC liposomes
FEdh HifE , nm Zeta U ,mV EZagiC24
Non-C6-lips 132.2 -61.3+t34 0.174
TMC-C6-lips 239.3 294+2.7 0.207

K BUHE B 45F Non-C6-lips F1 TMC-C6-lips Ji5 2.4 h (1457
BeO) R ot R A R I A WL 6.

11 6 7] L, 2 hil}, Non-C6-lips {72 [  B 1) b B A 1 4
JEEANAT B S5 2 5,56 % 5 T TMC-C6-lips 7645 1 B X 47 B 5 14
SO, I B AR A AR R TS 2 B, %
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Fig 6 CLSM microphotographs of rat intestinal tissues af-
ter intragastric administration of Coumarin-6 labeled lipo-
somes (*x20)

A. Non-C6-lips at 2 h; B. TMC-C6-lips at 2 h; C. Non-C6-lips at 4 h;
D. TMC-C6-lips at 4 h
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R AL B R Ak, DR AR AN RE R T . 25 3R 3R], 25
BEARJE R 78.10% 1) TMC W] LI R RS 2 i ik, tu i f5
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HFR K F) 89.14% ; AFM HI TEM B I8 F B Wb 2 7R T 40 38 i
JE B ARIAR JE AR ML s B I ORIL 45 R R TMC TEig
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Process Optimization of Levofloxacin Hydrochloride Eye Drops
MENG Li', CUI Su-hong’(1.Yancheng Institute of Health Science, Jiangsu Yancheng 224006, China;2.Yangtze
River Pharmaceutical Group, Jiangsu Taizhou 225300, China)

ABSTRACT OBJECTIVE: To screen influential factors of yield of Levofloxacin hydrochloride eye drops, and to optimize the
technology. METHODS: The yield and influential factors of 8 batches of Levofloxacin hydrochloride eye drops in Aug. 2011 were
analyzed statistically. The method of reason analysis was used to further analyze influential factors of the yield; using yield as in-
dex, Ly(3%) orthogonal experimental design was adopted to optimize the weight of empty bottles, extruder temperature, delay time
of sealing mould vacuum, at the same time variance analysis was conducted by Minitab statistical analysis software to select the
optimal inventory control point. RESULTS: The average yield of 8 batches of Levofloxacin hydrochloride eye drops was 71.10% ,
and influential factors to yield were loss during filling, leakage loss and loss of high volume, i.e. 11 items such as low extruder
temperature, low weight of empty bottles control. After optimizing the technology by orthogonal test, the weight of empty bottles
was 8.3 g/5 bottles, extruder temperature was 170 °C, delay time of sealing mould vacuum was 0.4 s, the optimal inventory con-
trol point was 5.20 ml, and the average yield was 82.45% . CONCLUSIONS: The optimized process is feasible and can improve
the yield of Levofloxacin hydrochloride eye drops.

KEY WORDS Levofloxacin hydrochloride; Eye drops; Yield; Preparation process; Optimization; Orthogonal test
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