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Preparation of Lomustine-iohexol Compound Liposomes and Determination of the Entrapment Efficiency
YANG Shuo-ye', WANG Xing-lin°, YANG Zhi-qiang’(1.College of Bioengineering, Henan University of Technol-
ogy, Zhengzhou 475001, China;Z2.Tianjin Institute of Pharmaceutical Research, Tianjin 300193, China)

ABSTRACT OBJECTIVE: To prepare Lomustine-iohexol compound liposomes, and to evaluate the properties and determine the
entrapment efficiency. METHODS: Compound liposomes were prepared by reverse evaporation method; orthogonal design was
used to optimize the formulation with the types of phospholipid (A), the proportion of phospholipid to cholesterol (B) and the con-
tent of lipid (C) as factors using the entrapment efficiency of two main components as index. The entrapment efficiency of two
main components, particle size and Zeta-potential of Compound lipidsomes were determined to validate the formulation. RE-
SULTS: The optimal formulation was as follows: A was soybean phospholipid 80; B was 2:1; C was 33 mg/ml. The entrapment
efficiency of lomustine was 75.7% and that of iohexol was 65.7% ; the particle size of compound liposomes was 236.5 nm, and Ze-
ta potentials of them were —42.2 mV. CONCLUSIONS: The formulation and preparation technology can be used to prepare Lomus-

tine-iohexol compound liposomes with high entrapment efficiency successfully, and the quality of them is up to the standard.
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Tab 1 Factors and levels

Ko i3

& ABERERNZS) BB SMNRERFRE L) CORFR A, mg/ml)
1 SRR SRS 95 9:1 90

2 EHAKEREE 80 5:1 67

3 Al 2:1 33
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Tab 2 Design and results of orthogonal experiment
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1 1 1 1 1 42.6 2273 325
2 1 2 2 2 38.7 184 28.6
3 1 3 3 3 66.9 37.6 523
4 2 1 2 3 58.4 42.6 50.5
5 2 2 3 1 713 423 56.8
6 2 3 1 2 442 43.1 437
7 3 1 3 2 395 40.8 40.2
8 3 2 1 3 62.3 49.7 56.0
9 3 3 2 1 422 50.2 46.2
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Tab 3 Range analysis of orthogonal experiment
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K, 4747 47.40 49.77 52.93
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Tab 4 Variance analysis of orthogonal experiment
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Fig 1 The curve of time-temperature freeze-drying
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Tab 5 Determination results of entrapment efficiency, par-
ticle size and Zeta-potential of 3 batches of compound lipo-
somes
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2 75.4 773 65.4 61.7 216.4 —44.1
3 72.9 68.5 62.9 63.1 2557 -43.9
Elzﬂjﬁ 75.7 73.7 65.7 62.4 236.5 -42.2
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Fig 2 Effect of the amount of protamine on the separation
of liposome

3.2 MBEREHENE

F 3.1 0T Jr kA B 100 ul, BT 25 ml il
oA GBI 2, R ATHERE TR 2 i (W) 5 )
R I 7 RR TR 100 pl, & T 10 mi S, in FH s i o
FEZY,PRA] R EU100 pl, BT 10 ml B, g sh Al
LSRR Y SR (W) o R ER =1 — (W
W) x1.25]x100% , T3 MU A () o 238 0 53100 g I AR R
TR S AT TR R 25 B
33 ERERRAENERERITEHERNMN

100 pl &5 B8 JF M, A 100 pl £20Rs 25 11 5, 34
“3TIUR I oy B AR AR S U B 25, I T A R AU
AR T 5 1 B W) 7T A B 3t o3 CF DG B vl VT T P )
35 A4 7 P BORH €  2Fr SR AR E 55 SORR™) o W3, 43
JE 1.2.3.4.5.6 5 F B (R 82 1 2430 0 0.5.,0.25,
0.125.,0.063,0.031,0.016 mg) 435 i J 1A AIr 45 3% 52 w] VT B
B GR LA 3,

100
80
WAA\“//*—_—_‘ﬂ
10

20

AT B, %

00 0.2 0‘.4 0.6 0.8 1.0 1.2

RS U mg
E3 afEaRAEgEaAITEENZm
Fig 3 Effect of the amount of protamine on the entrapment
efficiency of lomustine
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Fig 4 Effect of the amount of protamine on the entrapment
efficiency of iohexol
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Preparation Technology of Sodium Hyaluronate-loaded Microspheres

LI Dan', CHU Yang’(1.Dept. of Pharmacy, Fengtian Hospital of Shenyang Medical College, Shenyang 110024,
China; 2.Dept. of Pharmacy, The First Affiliated Hospital of China Medical University, Shenyang 110024,
China)

ABSTRACT OBJECTIVE: To prepare Sodium hyaluronate-loaded microspheres, and to provide reference for sustained-release
preparation. METHODS: Sodium hyaluronate-loaded microspheres were prepared by emulsion-cross linking method. The single fac-
tor test was performed for prescription factor and technology factor. The preparation technology of microspheres was optimized by
orthogonal test with encapsulation efficiency (EE) as index using the concentration of sodium alginate (A), ratio of sodium hyal-
uronate to sodium alginate (B), crosslinking time (C) and dispersion speed (D) as factors. The investigating particle size and EE
of microspheres verification test was carried out by particle size and EE of microspheres. RESULTS: The optimal technology was
as follows: A of 2%, B of 1:3, C of 90 min and D of 200 r/min. The EE of the microspheres was (58.92 + 3.06) % with mean di-
ameter of (107.8 £5.51) um. CONCLUSIONS: The emulsion-cross linking method is simple, feasible and lays the foundation for
the preparation of Sodium hyaluronate-loaded sustained-release preparation.

KEYWORDS Sodium hyaluronate; Microspheres; Preparation technology; Orthogonal test
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