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Preperation of Jiao-E Liposome and Establishment of its Quality Standerds*
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ABSTRACT Objective: Select liposome as the optimized formulations, choose the best preparation technology and establish its
quality standerds. Methods: Ultrasonic film was used to prepare the liposome, optimize the prescription and technology by orthogonal
experiment, using HPLC, GC to establish its quality standerds. Results: The best prescription is lecithin:cholesterol 7:1, lecithin:oils 3.5:1.
The determination method of Curcuma oil is established by HPLC. And the determination method of Zanthoxylum seeds oil is established
by GC as described before. The shape of obtained liposome is uniform, the encapsulation efficiency is about 75%. Conclusion: These
methods established in this experiments are simple, stable, and reasonable.
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Table 1 The factor-level table of preparation of Jiao-E liposome

Factors Levelslecithin:cholesterol g/g Lecithin:oils (ml/g) Volum of ether (ml) Ultrasonic time (min)
A B C D
1 6:1 3:1 40 30
2 7:1 3.5:1 50 45
3 8:1 4:1 60 60
2
Table 2 The programs and results of Jiao-E liposome
No. A B c b Encapsulation efficiency
(%)
1 1 1 1 1 69.1
2 1 2 2 2 67.4
3 1 3 3 3 54.5
4 2 1 2 3 56.7
5 2 2 3 1 70.4
6 2 3 1 2 77.6
7 3 1 3 2 30.6
8 3 2 1 3 50.3
9 3 3 2 1 48.4
K1 180 146.4 187 175.6
K2 304.7 188.1 162.5 185.6
K3 129.3 170.5 155.5 161.5
R 75.4 41.7 31.6 24.1
2 :A2B2C1D2 R
7:1 1:3.5 45min 1.0ml  25ml
40ml, N
2.2
2.2.1
4.03mg  25ml
C18 (4.6% 250 mm 5pm) - 1.2.3.4.5.6ml  10ml
3 216nm Iml/min 216nm Sl
Spl 5000,
4
3 Table 4 The Linear relationship of germacrone
Table 3 The gradient of mobile phase Concentration (pLg/ml) Peak area
Time (min) Acetonitrile:water 16.12 244638
0-30 60:40 32.24 505681
3045 955 48.36 755653
64.48 991810
80.60 1210075

4.03mg  25ml 96.72 1465698
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Fig. 1 The standared curve of germacrone 10 ml 12 000 rpm 40 min
2.2 °
=W -W
2.51lmg  10ml )/ W x 100% =W W /W x 100%,
20-25C 1 W W
Spl 5 390215.386050.391373 W 5
390477.399756 391574.2 RSD  1.28%, 7
5
Table 5 The stability of curcuma oil
Injection time h
Average RSD%
0 2 4 6 8 12 24
Peak area 361861 368729 341036 354673 331142 344638 340471 345507 1.4
6
Table 6 The sample recovery test of curcuma oil
) Contened germacrone Added germacrone Determination of Recovery RSD
Curcuma oil mg Average %
mg mg ermacrone mg % %
2.86 0.2219 0.1569 0.3744318 97.18
4.58 0.3554 0.1569 0.5055742 95.68
5.04 0.3906 0.1569 0.5400721 95.24 95.96 0.85
5.39 0.4178 0.1569 0.5674528 95.35
6.11 0.4730 0.1569 0.6242356 96.36
7
Table 7 Encapsulation efficiency of Jiao-E liposome
Encapsulation
No. Average (%)
efficiency (%)
1 76.3
2 75.0 75.3
3 74.5

2.4

2 x 12000

Figur 2 Picture of transmission electron microscopy * 12000
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7:1
1:3.5 45min 40ml,
y=14958x+16795
(r=0.9996) 95.96% RSD  0.85%,
75.3% o
(References)
[1] . [J]. ,2010,

16(3): 447-450
Cao Li-juan, Liu Hua-gang et al. Research Survey of Zedoary Oil the
Past Five Years [J]. Medical Recapitulate, 2010, 16(3): 447-450
[2] .82 [J1.
,2010,7 5 :306-308
Yu Xiu-liu Zeng Cong-yan Mei Quan-xi. Literature Analysis of 82
Adverse Drug Reaction Reports of Zedoray turmeric oil Injection [J].
Chinese Journal of Pharmacovigilance, 2010,7 5 : 306-308
(3]
[J1. .2007,38(12): 1913-1915
Wang Wen-ze, Zhao Yan-yan, Li Xian, Zhao Yu-qing. Advances in

studies on chemical constituents in seeds of Zanthoxylum bungeanum

and their bioactivities

2007, 38(12): 1913-1915

[J]. Chinese Traditional and Herbal Drugs.

(4] . 1.
2007, 38(6): 461-464.
Kong Wei-jun, Guo Wei-ying. Progress of Novel Liposomes [J].
Chinese Journal of Medical Technologies 2007, 38(6): 461-464

(5] 1.

,2010, 41(4): 564-568
Li Zhi-hao, Li Peng, Zhu Xue-song, Zheng Fang. Research on
preparation technology of ligustilide liposomes [J]. Chinese Traditio-
nal and Herbal Drugs, 2010, 41(4): 564-568
[6] .GC a- [J].

,2003,2 (10): 17-18

Wang Jie-pin, Li Xiao-ye, Xu Zi-chao, Wang Si-wang. Determination
of a-linolenic acid in the Zanthoxylum bungeanum Maxim. seeds oil
by GC [J]. Chinese Journal of New Medicals, 2003,2 (10): 17-18

[J]. ,2010,14 (4): 404-406
Cheng Na-na, Lu Tu-lin, Chen Jun, Xue Jin, Mao Chun-qin. Determi-
nation of drugs in liposomes containing zedoary turmeric oil and
application of the method [J]. Anhui Medical and Pharmaceutical
Journal,2010,14 (4): 404-406

[8]

1. , 2010, 26 (3):
219-222
Yi Mao-quan, Yuan Ming-qing, He Na, He Qin. Preparation of
Glucosylated Liposomes With High Encapsulation Efficiency of
Insulin [J]. Pharmaceutical Journal of Chinese People’ s Liberation
Army, 2010, 26(3): 219-222

747

[12] Xia W, Mullin RJ, Keith BR, et al. Anti-tumor activity of GW572016
: a dual tyrosine kinase inhibitor blocks EGF activation of EGFR/erb-
B2 and downstream Erk1/2 and AKT pathways [J]. Oncogene, 2002,
21(41): 6255-63

[13] Zhou H,Kim YS,Peletier A, et al.Effects of the EGFR/HER2 kinase
inhibitor GW572016 on EGFR- and HER2-overexpressing breast
cancer cell line proliferation, radiosensitization, and resistance[J].Int J
Radiat Oncol Biol Phys,2004,58(2):344-52

[14] Chu L,Blackwell K,Chen S, et al.The dual ErbB1/ErbB2 inhibitor,
lapatinib (GW572016), cooperates with tamoxifen to inhibit both cell
proliferation-and estrogen-dependent gene expression in antiestrogen-
resistant breast cancer[J]. Cancer Res, 2005, 65(1): 18-25

[15] 2007 N

2008,29 6 277-280

Pei-qi MA, The antitumor,antiinfection and antiviral new drugs was
aprroved by The United States in 2007. Shanghai Medical and Pha-
rmaceutical Journal, 2008, 29(6): 277-280

[16] Liang K,Ang KK, Milas L, et al. The epidermal growth factor recep-
tor mediates radioresistance [J]. Int J Radiat Oncol Biol Phys, 2003,
57(1): 246-254

[17] Kondo N, Tsukuda M, Ishiguro Y, et al. Antitumor effects of
lapatinib (GW572016), a dual inhibitor of EGFR and HER-2, in com-

bination with cisplatin or paclitaxel on head and neck squamous cell

carcinoma[J].Oncol Rep,2010,23(4):957-963

[18] Sundvall M,Karrila A,Nordberg J, et al. EGFR targeting drugs in the
treatment of head and neck squamous cell carcinoma[J].Expert Opin
Emerg Drugs,2010,15(2):185-201

[19] Rusnak DW,Lackey K,Affleck K, et al.The effects of the novel,
reversible epidermal growth factor receptor/ErbB-2 tyrosine kinase

GW2016, on
tumor-derived cell lines in vitro and in vivo [J].Mol Cancer Ther,
2001,1(2):85-94

[20] Giannopoulou E,Antonacopoulou A,Floratou K, et al.Dual targeting
of EGFR and HER-2 in colon cancer cell lines [J].Cancer Chemother
Pharmacol,2009,63(6):973-981

[21] Havaleshko DM,Smith SC,Cho H, et al. Comparison of global versus

inhibitor, the growth of human normal and

epidermal growth factor receptor pathway profiling for prediction of
lapatinib sensitivity in bladder cancer [J].Neoplasia,2009,11 (11):
1185-1193

[22] Kimball KJ,Numnum TM,Kirby TO, et al.A phase I study of lapatinib
in combination with carboplatin in women with platinum sensitive
recurrent ovarian carcinoma[J].Gynecol Oncol,2008,111(1):95-101

[23] Greil R,Borstnar S,Petrakova K, et al. Combination Therapy of Lapat-
inib and Capecitabine forErbB2-Positive Metastatic or Locally Adva-
nced BreastCancer: Results from the Lapatinib Expanded Access Pro-
gram (LEAP) in Central and Eastern Europe [J].Onkologie,2011,34
(5):233-238



