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Preparation of the vinorelbine nanoemulsion and factors influencing the stability
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[Abstract ] Objective To investigate the intravenous lipid emulsion of vinorelbine, stability of the emulsion and factors influ-
encing the stability. Methods The vinorelbine intravenous lipid emulsion injection was prepared by the processing process including
the colostrum preparation, high pressure homogenization, filling and sealing, and rotary hot pressing sterilization. The effect of differ-
ent temperatures on the stability of the emulsion was investigated by the orthogonal design using the emulsion particle size, pH and
drug content as indicators. Results The three batches of pilot products were characterized by the emulsion particles with the average
particle size <300 nm, uniform particle size distribution and no more than 1pm particles, as detected by the dynamic light scattering
method. The emulsion showed an excellent stability at 5°C within 6 months, but a gradual increase of the temperature significantly af-
fected the stability of the emulsion, which caused the increase of particle size and decrease of pH. Conclusion The key parameters,
processing conditions and engineering supports from the present study might be helpful for the industrial production of the drug-con-
taining lipid nanoemulsion of vinorelbine for intravenous injection.
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Fig.1 The chemical structure of vinorelbine
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Tab.1

emulsions made by the dry emulsion and wet emulsion

Appearance and physical properties of two raw

methods
il & itz o e ENWNEY/ ST
ik (pm) (%) (MPa-s) (2506%g,5 min)
T 4 98 22 B2y NI RS o i T
W 9 94 2.0 Wiy WK E AN

2.2 FEPIEEHIS T A

2.2.1 IEACSEES  SEER T e IR ik
FE 1 BB B R B 5N R AR R e 34
K- (R 2) Ml Z 2K 36 BEHRIEAC R 1.(3Y)
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il 28 1 2L 700 28 8 M e S 56 R A AR R R
it FLIRRLAE A e , BRI 3 PR 2% FL A
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A HBE X S AR R A TS o PRS- LSS 3
A2 290 nm Rl , 5 R AR B/ IME 197 nm A 1047,
T KAE 317 nm K 043, iRPE LT AL, Grade (Goy) =
10— (PD (0= PD (i )/(PD (= PD (i) ) 15 5C 565 3 H7 42
290 nm FIFXF 7 (4 4055k 9.2 5 [1 B, e s o K/ IV
1.6%1% 4 10 53 , Fie KAH 8.4%1% 4 043, Grade (Gy.)=
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Tab.2 Factors and levels

A FURRIE (A, min) - FLALETI(B,psi)  TEFRIER(C)

1 5 10 000 1
2 10 15 000 3
3 15 20 000 5
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Tab.3 Experimental design and results for the orthogonal design

e FLALHT ] BIeE 7 PRI PR ZEI FoUE WAL i AL kAR U
(A) (B) (€) (D) (K., %) (%) (PD,nm)

1 1 1 1 1 5.1 82 317 4.3
2 1 2 2 2 6.3 84 292 7.4
3 1 3 3 3 2.5 81 290 8.6
4 2 1 2 3 1.6 70 239 6.6
5 2 2 3 1 32 84 236 8.9
6 2 3 1 2 5.6 80 267 7.0
7 3 1 3 2 8.4 80 197 5.7
8 3 2 1 3 42 79 244 7.3
9 3 3 2 1 2.5 84 242 9.4
K 6.8 5.5 6.2 7.5

K 7.5 7.9 7.8 6.7

K 7.5 8.3 77 7.5

R 0.7 2.8 1.6 0.8

10_(Ke(x)_Ke(min))/(Ke(max)_Ke(min)) ;ﬁ%ﬁ%jﬁ{584%
H 10 43, e /IME 70% 4 0 43, Grade (G.) =10-(C (-
Cuin (Clnr = Cuin) o F B EARVRBUE R PE ST HR 5
ARG (K3 E4),

R4 EXIHHENTE

Tab.4 Variance analysis of the orthogonal design
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Tab.5 Repeatability test results

T wzEFIM AmEWN)  F{E PIH
A 1.089 2 0.8182  <0.1
B 13.46 2 10.07
C 4.99 2 3.733

BB A i 1 7L 700 P 1 P K B 500 4% L 38 Y
PR TG B 2 29 300, = IR 3 A6 EUE 75 (DLS
)M E RLAR , TF 4R I %E 2 Time history f 6T H
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AT B e AN Ty T 22415 0 BaALCo B £ 5 e 45
FEERAE I e A 45110 7 20 000 psi, 4L ECH 3
U, FLALATE] 10 min.
2.2.2 ffERlE T 2R 2P I0uE T it

SH G AL Hifz (nm) pH{E
1 ANHERE JCIhAE 268+6 7.5+0.2
2 ANHERE JChAE 275+9 7.3+0.2
3 ANHERE  JCIhAE 2665 7.1£0.3

2.3 AR AR
2.3.1 BURFL S EINE R G AE ik
Inersil Cis# (4.6 mmx250 mm, 5 pm) ; 7 shAH 2 NG -0
P — ZH (40:60) s Kz E 4 267 nm; ik 1.0 ml/min;
FEIR 30°C; AR 20 . @i LI 2,

B i il % A 3 BUELSR) 0.5 ml DL 2N BT
ERZE 10 ml, i 0.22 wm AL IEIEAE R AR

D7 S B UEZE R R W RS S 0 e T
P, KB ERIEAE 100~500 me/L SR C R R
I, A=12.236C+64.645,r=0.9995, [ 4 K525 |
oA PR R RR G R A R N £ 99.5% ~ 100.8%
0.42% ~1.18% ,0.92% F10.62% , 5545 E BR
2.3.2 PIpRAR ZrERBCR AL K
BSHELF 0.1 ml, N7k 100 ml 57 B, FEPALRE 2043
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Fig.2 HPLC chromatograms for the active pharmaceuti-
cal ingredient vinorelbine (A) , drug-loaded emulsion (B)

and blank excipient (C)
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Fig.3 Effect of the temperature on the particle size of

drug-loaded emulsion
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Fig.4 Effect of the temperature on the pH of drug-loaded

emulsion (x+s,1n=6)
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