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Tl 2 RS E BV S T JE S~ S Gl o DL LA E W (KD Aeks, HIE
AEBEVIE 1 JE S TR S WA FL I AR 7 I L, e 5 () zeta AL RifR . pHAEFIAHAR
. JIT A A S EARFL A R FL B, A i LG o BHERE R IKAB 470 3.4, 3.6
3.4; zetatIAL4r 7 A-33.2. =33.0. -35.8 mV; “FEJRARIMIN153. 154 | 150 nm; pHAE )7
h7.24. 7.19, 7.23; FHARIELE A83 C. & T 2AT, AR E MR, pHIEAT &
I IRTE ST R
DRSBTS Je M, I L2, AL

:R9%4 TA

JEFEHY (nimodipine) /25 AU ZMENESES B AR, BAT IR AMEREICIZ . (2R Tk
SIFER, PR T 3B R RS B IS (el 2E . TR R, s E g7, 3
R SRR DI AE AR AR, MR ZE R EOR . JE ST i A, SR A TR
0 20% A L1 SREAE T B, TSI S A R R, I R I ST e g U FE R LA
ROEW R (Ko Jdabs, IEACBEVHRHIEE B eSS I Gl A 5 AT 2, Bl R 1
TS Je PG, SR JE SEH P AR, BRAREE I AN R B

1

LDZ5-2 fi# H 2 P47 2 0o bL (LB 0HL D, DF-101S AR TR AV J B k2% i
FIULS AT AR, LS230 WOk AL (e[ Vs & A 7)), COULTER DELSA440 SXzet a Hi
LI EAC (G DIse s A w]D, DDS-11C &AL (LigEmiAGE) ), AH-100D & LB FL (
ATS TNV RGA R A T]D, WFZ800-D2 54h—r] Wor et B vh CAERUE 6] D, SZ-96 HE)
gk (LI ERAEMNEY) D, DT-100A PR QLA RIS ER AR , FA2104
TRV (LRSS R A D, FI-200 s o BA Tl CLdhR ARRL) ),

JESCHPIEORL S (Grm AR A2 ) AR AR, A Ok 99.6%) » SRR G G
PRI AE 2RI AT R AR REARIDTRR H e OKARZIRE 812, LTRG24 Fh A R A FDD,
KEWEN (SPC, RN RATD, G H QIR E ) 5 Pluronic F-68 (poloxamer 188,
85 BASF), R R TAHBRARD, HALRH (e, difs.
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2.1

JE S YA K S P IR RE<2.4 goL”', FEKARSINE 812 HHIHRE>9.9 gL', RAIK M
KA HIEE 812 Sl 1:4 (IR A il FHECN 100 gL, RS P& N 0.2 goL', KEif#
Jli 55 Pluronic F-68 MRS HALH. WIEWIFE], KG#HENRS Pluronic F-68 Bkt HU7E 3:1~1:1, &
B I B B TR ECN 0.9%~1.5%,  FeUE 71 A B 5 20 207 0.1%~0.3%:2 1) i 4 4]
LA LF <

VIFLI A e Sk T K SRR, JRAILEA R B 7F 70 C FHEHHA IR T R SRR 41
W 812 MR A MR VE AR,  53HX Pluronic F-68. HM 70 “C Ry A 138 Sk S /K, A5 /KA.
LEREIBERE . 70 C A KARR I A A, 22 000 rmin™ B AEE 10 min, BIF.

UK #E/IE 5 Pluronic F-68 it (). FLAAIMHE (B, R HE (O NHEEKE,
LK. RPFNRRR, 82 & NZo0 IR e e, LIREm At iy, IEASRIBa WA 1. 1% “2.4.17 %05
EGE KA SR IEE 2

Table 1 Factor-level table of orthogonal test for formulation optimization

Factor
A B C
Level
m(soybean phospholipids): w(emulsifier)/% w(oleic acid)/%
m(Pluronic F-68)
13:1 0.9 0.1
22:1 1.2 0.2
31:1 1.5 0.3

X 2 IEACRES 45 RAATZE 00T, #5ma R ZERE FLAI Ko SR/ NA B>C>A, SefEhb s
N A1B,Cy, BVKEWENR Y Pluronic F-68 HBTERLL Y 3:1, EAFALHIH A E IR EON 1.2%,
TR I TR 20 0.2%.

2.2

RO AL 7 HEAT T 200 o 28 TR0 1 o A1) 5L IR ) 2 L CED  ATFL I 2 I PRI I 18] ()
EEBIRE ) (G) W LZEHERNEE, BRIRECH 6 k. UL K FIFLAPERAE D VR Fabs, %42
H R FER LT RN . EASRIR BT A RN 3, 4.
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Table 2 Results of orthogonal test for formulation optimization

Factor
No. K./%
A B c

1 1 1 1 42.1
2 1 2 2 312
3 1 3 3 40.9
4 2 1 2 353
5 2 2 3 42.5
6 2 3 1 53.4
7 3 1 3 34.4
8 3 2 1 47.6
9 3 3 2 52.6

K, 38.1 37.3 47.7

K, 43.7 40.4 39.7

K; 44.9 49.0 39.3

R 6.80 11.70 8.43

Table 3 Factors and levels of orthogonal test for preparation process optimization

Factor
Level E F G
o/ t/min p/MPa
160 5 80
270 10 100

380 15 120
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Table 4 Results of orthogonal test for preparation process optimization

Factor
No. KJ/% d(particle)/nm
E F G

1 1 1 1 26.1 172
2 1 2 2 11.1 165
3 1 3 3 20.2 177
4 2 1 2 15.7 167
5 2 2 3 6.3 171
6 2 3 1 16.8 167
7 3 1 3 21.3 175
8 3 2 1 13.6 170
9 3 3 2 17.9 164

K, 19.1 21.0 18.8

K, 12.9 10.3 14.9
K. B

K; 17.6 18.3 15.9

R 6.20 10.70 3.93

K, 171.3 171.3 169.7

K, 168.3 168.7 165.3
d(particle)/nm _

K,  169.7 169.3 174.3

R 3.00 2.67 9.00

2.3

F 2% 4 BEAS RIS &5 AT = 00T, SR 0 K, 15¢
B R ESX R I KN GEE>F, AR50 ExFaGyy RIS FLIHEREIR S 70
FEIFE] 4 10 min, = 33U )24 100 MPa.

AT IR 5

W K/NKN F>E>G, tEd &0 EFoGos
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Table 5 Formulation of nimodipine submicro emulsion for iv injection

Ingredient m/g

Nimodipine 0.02

Soybean oil 2.00

Miglyol 812 8.00

Soybean phospholipids 0.90

Pluronic F-68 0.30

Glycerin 2.25

Vitamine E 0.05

Oleic acid 0.20

Water for injection added to 100 mL

BOGERAE. K4 )7 RS, KSR R4 3 B 4E 70 C R TR S R
KA BB 812 (YR A i A St A s 53 BUAL J5 & Pluronic F-68. i 70 C R ¥ T-3& S 4 F K,
Ve KMo AR BEFE . 70 C B KA AT, 22 000 r-min™ B HEFE 10 min, HIIEL,
1 0.1 mol -L™" 2L AT pH A A 7.5, FESTAIKRR & R A4 Ty &, B A m kB, =ik
ZAFT, LA 100 MPa R Jy33)5t 6 (¢ 1 0.8 pm yEJEL, ke, A, 100 CUMALTKE 45 min, R,
2.4
241 K,
FHCH HRIFL 3 mL B0, 4000 rmin” B0 15 min, HURJEW 0.05 mL, JHZEMEKRRE
& 50mL, EHK 500nm AEBOEE (1), BRI 005 m L FAIENEIOLE (4,) P
K=|A=Ao|/Ax100%. FZIEAALIIAL 7RI T 25546 3 HEWRCEL, MG H) KA 9h 3.40 3.6. 3.4. K,
BN, R I FL AR E
2.42 Zeta
W5 3 AL zeta A7 5051 4-33.2. -33.0, -35.8 mV,
2.43
W3 E RN, RS A MR, 0 FORARRORLEE 73 A1 o 3 LA I P- Bk AR 23 3k
(153+38.  (154+35) . 150+22) nm. Fif2idllE s LK 1.
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Fig. 1 Mean particle size(d) of three batches of nimodipine submicron emulsion for i v injection
2.4.4 pH
WSE 3 HEVALFLIY) pH E 23 A4 7.24. 7.19. 7.23, FFEEIKESEK .
2.4.5
W JR]— b JE SCH P W AELAE A& &, & 50 CokurrP ORI, RRRE IR BETE T I, A KA IR
90 °C, R HLFACHIEL LV BONAFIRE S, A2 I TR SRR il PR BE AT L o DU i L
£ (0) i Abhy, HLFHRQR) NHPMFR R SRR L, SR WK 2.

400

300

a0 55 60 65 70 75 80 85 S0

Fig. 2 Conductivity-temperature curve of nimodipine(NMD) submicron emulsion
JESH AL L 70 C (WIARILE) Jo, MRS T E, 83 CIEEATN M4k
KA, R SEH PP FL A AR 0 83 °C o AHARIRLFE Ry, R IR P
3
a. JE M AERAR IR 812 F (AR BE RN T FLAE R G o AR AR o (HSEIR R, il 42
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PR ST 812 I, HIAFIIFLAISNI A B, AN BEK S RENS S5 FLARI AU, WGz HI K
KM HIEE 812 iR LA 1:4 4 TR A AR .

b. WZARNIFLH BT 2RI AN IR EAGE , PR RN FUARE ) o i FLAL A AR
E 45 J8 S Y MU ACPLIN A A2 A5 LA AU A I FLAL 28R o Pluronic F-68 Hh 74 1 H di47 el
REAE K S L W T B R B RESR I, 39 1 S (S, LAV A REE . Sileh, EFLL
FR AR T, ARG FUA IS KA R FLAL RE ) BLAE LA AR E -

c. WA AR FIMAE R Y IS G A BRI, SR FUA SR s 1 e LA T
zeta WIATAIRH : SBNFLAL. (MM R AW MR, HEAGRZE.

(VR Rl SRR 717 P NISRT Py dé St s =1 o b il s M TR AL g TR U
JRTERRME 21 T AR, AFIFFLAII . Dk, SE86 e e B AT 0.1 mol-L™ NaOH #4,
A pH 2 7.5, AbJr A RERIYEA 3% E WA RT3 I RRUE «

e. —MIEOLT, AARUL M, EUARBARRE . BRI EOBOLH, AR R
B A AR, WIEETHELI,  FLA A SR B LTI O, IO A HURL A
AR T m R ITE Bk 70 C (RIASIRE) Ja, AR TR N, SRR T A AR
TS, TRIFR R R L s o A AR OB BRIV RR . RAAASIR I, AR I L R
AR AT JE S IANAZHR O 83 C, o esE TE AT

4

I Y Bkl & TR st msl, AMCAFL A, MariEaFlt. 3 fUFEM I KA A
3.4, 3.6 3.4; zeta AT H-33.2. —33.0. —35.8mV; RIS HIN 153 154 . 150 nm; pH {E 735
H 724, 719, 7.23; MABIRE R 83 C. %I T AT, HIFBIRE RS, pH (AT G ikt 5
IESK
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Formulation optimization and characterization of nimodipine
submicron emulsion for intravenous injection

CHEN Ji-ping', RONG Rong', LI Jian-wen®, NING Ting', FENG Hai-jun', HE Zhong-gui'
( 1. School of Pharmacy, Shenyang Pharmaceutical University, Shenyang 110016, China; 2. Sino-Swed
Pharmaceutical Corp. Ltd, Wuxi 214092, China)

Abstract: Objective To prepare st able nimodipine (N MD) sub micron em ulsion for i. v. injection by
optimizing fo rmulation a nd pre paration proc ess an d det ermining the p hysical co nstants. Methods
Submicron emulsion was prepared using high pressure homogenization method. Taking centrifugal stability
constant K. as an index, ort hogonal design was em ployed to optimize the f ormulation and preparati on
method of nimodipine submicron emulsion for i v. injection. Physical parameters such as K., zeta potential,
particle size, pH value and phase transition temperature were determined. Results The appearance of t he
submicron emulsion prepared was ivory with a little bluish opalescence. The K. values of t hree batches
were 3.4, 3.6 and 3.4, zeta potential —=33.2, =33.0 and —35.8 mV, mean particle size 153nm, 154 nm
and 150 nm, and the pH values were 7.24, 7.19 and 7.23, respectively. The phase transition temperature
was 83 ‘C. Conclusions The preparation process is feasible to prepare submicron emulsion with go od
physical stability. The pH value met the requirement of iv injection.

Key words: pharmaceutics; subm icron em ulsion; orthogona 1 te st; nim odipine; prepar ation process;

physical constant
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