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The pilot study of preparation and quality evaluation of muti — oil fat emulsion injection
LIU Furong WANG Yin YANG Yajing MAO Shengjun JIN Hui"

( Key Laboratory of Drug Targeting and Drug Delivery System Ministry of Education West China School of Pharmacy Sichuan University
Chengdu Sichuan 610041 P. R. China)

Abstract: OBJECTIVE To study the preparation of muti — oil fat emulsion injection and evaluate it preliminarily. METHODS
Referring to the original prescription of SMOFlipid® two — step method was adopted to prepare the lipid emulsion. The appearance
characters particle size pH value content and related substances were taken as the indexes to select and determine the optimal prepara—
tion technology of muti — oil fat emulsion injection and the influencing factors including the emulsifying temperature the way adding
lecithin the shearing speed and time the homogenizing pressure and the sterilization temperature were investigated. Then hemolysis
and vascular stimulation tests in vivo were used to investigate the security and long — term trials were used to investigate its stability.
RESULTS The optimized preparation process was were emulsifying under 60 °C and shearing 10 mins with 1.9 x 10* remin™" to
prepare the initial emulsion homogenizing at the pressure of 8000 psi sterilizating at 121°C in 8 min. The average diameter of the self —
made lipid emulsion was 306.9 nm with a Zeta potential of —30 mV. It could stay stable at 25 °C and without hemolysis and vascular
stimulation. CONCLUSION It should be strictly controlled for the time and emulsifying temperature as well as the pressure of homog—
enizing and the sterilization temperature have greater impacts on the quality of the final emulsion. The quality of self — made lipid emul-
sion meets the requirements of the original agent.
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Figure 1 Surface tension of phospholipid suspension at the different

temperatures

1
Table 1 Effects of phospholipid dispersed in water or oil phase on

the stability of prepared emulsion

pH 8.58 8.64

/nm 308.4 369.9

Table 2 Factors and levels of Orthogonal experiment design

/ / / /
C(A) x10*remin "'( B)  min( C) psi( D)
1 50 1.6 5 8000
60 1.9 10 10000
70 2.1 15 12000
3
Table 3  Experimental arrangements and results of Orthogonal
experiment
No. A/C B/ remin ! C/min D/psi
1 1 1 1 1 75.0
2 1 2 2 2 71.0
3 1 3 3 3 66.0
4 2 1 2 3 74.5
5 2 2 1 1 85.0
6 2 3 3 2 81.0
7 3 1 3 2 77.5
8 3 2 1 3 76.5
9 3 3 2 1 79.5
k1 70.7 75.7 75.0 79.8
k2 80.2 77.5 78.8 76.5
k3 77.8 75.5 74.8 72.3
R 9.5 2.0 4.0 7.5
40
A>C>B(D
) o
> > >
Aszcle
60 °C 1.9 x 10* r ¢ min"'
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10 min 8000 psi. 8 min pH .
( 5. 121 C.
pH 8 min,
° 4
o Table 4 Overall rating and variance analysis
121 C 8.12. SS F F P
15 min H A 160. 056 2 17.675 0.078
° P X B 42.722 2 4.718 0.175
1 ( LPC) c 106.889 2 11.804 0.054
o : 121 C D 9.056 2 - _
5
Table S Screening the sterilization conditions
/mi !
mn pH /nm /% pH /nm 1%
8 8.67 288. 4 0.29 8.34 305.5 0.41
12 8.67 288.4 0.29 8.06 333.7 0.39
15 8.67 288.4 0.29 7.73 357.9 0.49
1.2.3 (150 mm x4.6 mm 5 pm)
. 80% - - (5:80:20) 0.7 mL*min""'
60 °C 7 Dl-a- 206 nm 25 C 20 pL
60 °C LPC 2 x10° LPC
; (R>1.5), 3
1.9 x10* remin "' 10 min ; LPC 03
8000 LPC 0.29.0.33.0.32 mgemL ™"
psi 3 ; (<1.4 mge
(121 °C .8 min) mL™") .
° 6 (x%s n=3)
1.2.4 ( << Table 6 Results of the fatty acids content(x s n =3)
»2015 ) JaoL! PSR
\ \ N N 30.3+1.8 26 -48
49.4 +1.4 46 -70
DB - WAX (30 m x 41.3£1.2 28 -50
0.25 mm) 50 °C EPA 3.1£0.5 2-7
1.2min 5 °Cemin""' 170 C 1.5Cc. A 49203 277
min "~ 220 C 28 min. 1 mLe 1.2.6 2013
min "' I pLe 5 § N
2 ( ) ) 0.9%
x10° N . N .
EPA DHA (R>1. o 10 mL
5) 6 3 0.9%
: N . N « EPA 0.9%
DHA ( 2% o 2%
6) . J0.9% N
1.2.5 ( LPC) 37 °C +0.5 C
6-7 3 h. 15 min
LPC Utimate Ult5Si415
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Figure 2  Pathological examination charts of control group ( A)

and the experimental group of muti — oil fat emulsion
injection( B)
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