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Table 1 Basic components of organic phase
and delivery system prepared by emulsification

solvent evaporation method
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Fig.1 Schematic diagram of the process of O/W and

W/O/W emulsion solvent evaporation method
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Table 2 Solvents commonly used in emulsification solvent evaporation method

3 5 FE (20 °C)/ ra A R AR K] ICH #5269 5% 8
mPa-s (20 °C)/kPa g L R & 4/x107°
AT 39.8 0.43 46.5 20(20 C) 600
YV B2 By 54.7 0.40 25.6 105(20 C) 5 000
ZATHR 61.2 0.56 21.2 8(20 C) 60
IE TR 69 0.33 17 0.14(15.5 C) 290
[9):- 3% 77.2 0.45 10.1 90(20 C) 5 000

s E B A 24 5 M R D3 JH 25 (The International Council for Harmonisation of Technical Requirements for Pharmaceuticals for Human

Use,ICH),
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(VA TR LE T Ot R A K P 285 2 1) 5 71
il A5 i TR A AL 28T (AN 5 3 50 1 7K
WAL, FATSFER M M AR EMmam e
it/ R/ — A 7S B (IR B 20 1) 4 SR TR B 1 791 1l
2 H BRI A W ORI | TR A T R AR e
UK 1 28 24 B A 3B Ry RE AR BN, AN S
HEH P M, RS ERHSWESY
IR AR SRR 24 1 3R s 0T A 4G, H R R R 1) R i
g

TR B e S e R L, RO
7RI % BA X feft FH L Ak ) 28 vk A 3 AR 1 S B
N ZESCEZE, Han FGAF IR 45 R &, &
ot A A KR 3R 0 v PR A IR B3 23 5%
M) fc 26 PNP H @ e 3k B /2 (90x107°~643x
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Fig.2 Schematic diagram of the active substance

loaded polymeric micro—/nanoparticle®"
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FEH I R, AE pH>6 17 i A B P R
T (B KB 89% ) , Bk Hh T 1k B A9 B A 45
F 4N Hixson crowel BEAEAY . Lee SR £ 1)
M B2 R PMMA fUCBEFE 58 (42 °CL,28 d) ) , Wit
FARER ANy 829 i = TR B 2R (18% ), El-
Messery 5 P20 i & T 2 MO it 42 B (| & £
) PCL 04, JF4 L0 TR 4 v, 2 BAE
FECE TR (4 °C, 14 d) v, SRS 28 1 Jin AR R 5 19 pH
1B (TR B LA K 20 1 S5 i AN 1) Sk L ol 2 4% Y JOSE
TR EEFNEE T R T L0 2 1 S o i R, 8
T REER I G
3.2 XK EE

Y3 TR 2 — Tl e 20 HECTE AR v LA R
5 Bl A 0 K BORE 2 AR 2, B RAFR AT 2
T PRG35 W B2 g 2 AR M A 0 T 1 )
BRGNS BURRT DLSGE AR e k| KR A
PRI BE ) LAY 7 28 & 102 FH T il g ok 4y
BRI BT R Z — TR 5 5 KIS PR ) T 4 oK
Sy R T AR B Tz R AR

Leong %K F O/W 3L v 77 28 & 1 1 45 i
Py S B 0 K 3 R, ASEFE IRF ] (1~20 min) (330
A (1 .000~9 000 r/min) FIH 5 E S (0.1~80
MPa) by [ 28 &, DA & 0 2 SOk 42 PDILAE )
S e B SRy IO AR R X T SR AT AL, 5
W, BOREIS ] B R DL R B R MR
15.25 min, 7 000 r/min 11 42.41 MPa B} i 75 (1) 43 %
W d AR, HoRL A2 PDI ORI AR 9§55 B Uk 2 51 ok
52.21 nm,0.3390 mg/L 1 335.6 mg/L, Liu %5I[E] F£
FIH O/W FLI M 28 Rk #8 T B B-FLEREE
FoE B R 7 2R 9K S HOAR R HEN IR E R 5 B-
FLIREE 150 L H A LT W B 45 44 1 35 Kk 1k
LA MBUKERNEGY, ZEEGY A HE
BN TR ELAR A ST 43 F X e e 25 Sl s | MR
R EMIBAALT B-FLERE A i B-FT &I L
MIARAR ZE R N S, B 2R 43 Bl 7K 1k 2 R 5%
Fetu [l RV B KA BAE R g FFIF S R S B-A
BREASAREN EEER T,

el Bk A5 SRS 1 75 1) RE L R 40 K 43 AR i — 20
Y VR T R4S B BB IR 9 K URLR T8y, X9l K
R BE SRR LU TG TE A AEAE M RS ik AR
AN ORI 25 R R, RE SR 98 KUK AE

PO W . B YRR 25 8 K e A i A e I 4 )
JERE SRR IFRY 1Y 13.48,11.79 1 23.99 1% ; 7E #5481
B WAV R R S L RE SR TR OB i
T 1472 F174.35 A, 2 W RE SRR A K JURL 2l T
RESR R WK I, A T 48 e BE SRR 1 2E W R
JE o ZARLAY , AEL W S SO 8 1) R R R 40 K TR A
KR R L ROR R Rk AR T S AR A
Yi SEPTLKE A5 i B AR BT (B AR R BN ELE 4
B/ R G EEN)RER B-HE N FEAKsy
BOARYS FRTH 25 R BoR  B-11 8 N Z Yk ik iy
BRI IR e 1R B B BRI BR AR T AR T Y
B-1E N E WS RN R B R
BLAERAL B WD LT AR -T2 N eI
I Al B N R S A R, B LS A
AR 4y B A UM L (RS S W b 3y
fif B-EHE DR R, B RN S
Tk - &R,
3.3 Rk

BIUMAR N Tl s i TR 483, HA
5 40 AR A Il R XUZ 250, AR A b i,
SE KM R K 1 ) R Y BRAR R A0 ] W0/
W LR 79 28 R 12 7 T 4% e 7K VS 1 ) o 3 1Y
BSR4 T 26 B R A ik S 7en

Michelon ZEHeIi FH s it 42 3 — 2L il A% 1T W/0/
W LW, RV I 28 R G 13 30 648 g % N RV HR
FA 9 R AR U R R B N O
FEAE T N AKAR AR AEBE AR 7 v o i 4 A5
i i Box—Behnken Wi b7 [T, DAL 30256 ki Jif
A, KT FLARTE 78 & 1 A5 22 A Z WA AR Y
Fic D5 AT Ak, &5 5 B, DAk By il 4 14 g o 1k
KN —(15.37 um) , 0.3 5 (81.24%) , Fa e Mk
RAFIRYT 2 BB IRIR AR T4 2 H . Ka-
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The Application of Emulsification Solvent Evaporation Method in Delivery System

Wei Yajie, Gao Yanxiang”
(College of Food Science and Nutritional Engineering, China Agricultural University, Beijing 100083)

Abstract A delivery system can enhance the solubility, stability and bioavailability of bioactive substances by encapsu-
lating them and thus make it convenient application in the food, medicine, cosmetics and other fields. Emulsification
solvent evaporation is a common method to prepare delivery carriers of active substances, its characteristics including use
of mild conditions, ease of use and scale—up, lower residual solvent and so on. After introduction of emulsification sol-
vent evaporation method, this paper summarizes the influence of material selection and preparation process on the deliv-
ery carriers, as well as the research progress on the application of this method in the delivery system, in order to pro-
mote further research and practical application of emulsification solvent evaporation method.

Keywords emulsification solvent evaporation method; bioactive substance; delivery system; material selection; prepara-

tion process



