FEPRZ5 29248 20184E9 H  2545%: 259  J Int Pharm Res, Vol.45, No.9, September, 2018 + 700 -

KEWMENAKIAFNFZRIBEEZMEZER
A 12 AR

[(ZE] BM FRREERESIKIEI AN, g i Rvet LR m A R, Ak WS pRL  m R e
FI B I K TR 25 TP il 45 15 8K B I i kR I 7L S . R AHERS S, DAZLRRAR . pHAEAR LA 25 9 & A S FR 15
HEEAR R R E R, SR 34l i Sh AOGIBUR R R <300 nm REE M A)  TE>1 pm L
Fo FURIFE SSCACIRIS PRAE 6 A H L IR EE 0 i T i 23 S 3 5 HoASUE M, ORI IR pH (ERE G, 4518 ARUFITR R
BIFARBE R SR T 4 M B TRRBCES A T8 SO BUK Bt & 2 90K i ol 05 L0 A9 7l Ak FR kA 7=

[R@R]  RKAEHE; LA H & R et b

[FEHES] R [CEkFREAD] A

DOI: 10.13220/j.cnki.jipr.2018.09.010

[XEHS] 1674-0440(2018)09-0709-05

Preparation of the Active Ingredient nanoemulsion and factors influencing the stability
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[Abstract]
factors influencing the stability. Methods

Objective  To investigate the intravenous lipid emulsion of Active Ingredient, stability of the emulsion and
The Active Ingredient 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 different 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 1pwm 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 affected 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-containing lipid nanoemulsion of Active Ingredient for intravenous injection.
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Fig.1 The chemical structure of Active Ingredient
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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 Baw N RS o i
W 9 94 2.0 Wiy WK E AN

2.2 RSB T A

2.2.1 IEACSEES  SEERE T EREEIIALTE] ik
FE 1 BB BAE R B 5N R AR R e 34
K- (R 2) i 2 2K 36 BEHRIEAC R 1o(3Y)
PEATSE . $2 2. VA D7 IE Le il AR R 2L J5 B 4 1E
R MBS0 I il & 9ok FLA (3R 3) , IF LU
il 28 1 2L 700 28 8 MR e S 56 S A AR R R
N T TR Gk = e - N T & A SR RPN = 0 B
JEEsgm >, TR 28 bR B2 SEE, HOR LR
A HBE T S AR R A TR S o PRSI - DASEE 3
A 290 nm Rl , 5 e R AR B/ IME 197 nm A 1047,
T KAE 317 nm Ky 043, iR L A2, Grade (Goy) =
10— (PD (= PD tuin )/(PD (= PD (i) ) 15 5C 55 3 $7 42
290 nm FIFXF 7 (44055 k 9.2 5 [R1 B, e s o Kl /M
1.6%1% 4 10 53 , Fie KAH 8.4%1% 4 043, Grade (Gy.) =

®2 EREAZKTER

Tab.2 Factors and levels

A FUARRTRICA, min)  FLALJETT(B,psi)  EFIRE(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

R E ST PRI ATREME X 20 20 TAR e Y SR A AT
13 A E AR SN LASAIE , I DL S ] A Y
GUKFLIMIL RARAE AL pH AR 1 S 2% 246 b
(F25). FLHREVREN Mk T ZEEMMR, 7l
A TR TP A A PR T2

x5 IZEEURIELER
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
LRI A5 I PRAFERE o BRI 3 YK, B
SEIAE, DA 2 SRR B il 28 T 20808 s 5 FL A
P IR IR G, FLI R AR 1L, B A AR
BIFRARAE R, I LA HERFE S Z [ 22 52, LU
IS A i R AR

IEAE S EE R I 220y W R (R 3, % 4) , &
52 PR 26 LR I A B I R/ IMRI R B>C > A,
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 Active Ingredient (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,7=6)
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U8 IR (A 5 3 o A A A Aok, R W L
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Wk TR H T X6 i Pk S L0 2 Ak i 25 O
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B KRR E M 4 T, KR EEFLE
EAEBARIREE SCCARAT, HEAb M o JE A 28 1k, 1l
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