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Effect of HLB Value on Physicochemical Properties of Curcuma Zedoaria Oil-loaded Submicron Emulsion

YING Xiaoyingl , XU Hui’ , YOU Jian' , XU Lexingl (1. School of Pharmaceutical Science, Zhejiang University, Hangzhou
310058, China ; 2. Department of Biochemical Engineering, Zhejjiang University of Science and Technology, Hangzhou 310012, China)

ABSTRACT :OBJECTIVE To prepare curcuma zedoaria oil-loaded submicron emulsion and investigate the effect of HLB on its
physicochemical properties. METHODS The high pressure homogenization method was employed to prepare curcuma zedoaria oil-
loaded submicron emulsion. The particle distribution and zeta-potential were determined by using zetasizer. The stability of the
submicron emulsion was investigated by centrifugalization. The solubilities of zedoaria oil in aqueous phase with various HLB value were
determined. The dialysis method was established for determination of drug release behavior of curcuma zedoaria oil in the submicron
emulsion. RESULTS Curcuma zedoaria oil-loaded submicron emulsion was charged negative and with the mean particle size between
123 nm and 154 nm. Solubilizations were observated obviously with emulsifiers of various HLB value, and solubilization multiples were
between 5.5 and 8. 2. In vitro drug release experiments indicated the drug release from submicron emulsion was lasted to 48 hours, and
the release behavior was consistent with Higuchi equation. CONCLUSION The curcuma zedoaria oil-loaded submicron emulsions
with various HLB value of emulsifier were prepared. Their physicochemical properties such as particle distribution and stability were
different accompany with various HLB value of emulsifiers. Moreover, as HLB value of emulsifiers increased, more solubilizations were
observated, and accelerated releases were observated when released in vitro, and was represented a sustained release.

KEY WORDS:HLB value; submicron emulsion; curcuma zedoaria oil; stability; drug release

AR ZRAE Y IR AR S U PE AR
SR ORI HA TR A AR T LA 250
AL SRR S RE T R I RE . AR [E N AN 2
BRI A DA SO T BEE M A T 1
P2 BT BRI 2R DR A 2 G T
Wit 25 390 R0 14 F 2, A 6 AR T 6 790 0 5 5 7
e TR BARR R R S5 R A N PRV FH ARE
MBI Z

LI JETAF R FE] P9 &b o 2 50 A R 2R 2
—, HeH AR AE 100 ~ 1000 nm ) FLFIFRE3CEL, AT
VEI SRR VRO R 250 4 200K, RE4R = 25 W iR E
MR PR R, BRARAS BB 5 T g ] {245 )

PEE® AT NIMETE, 4, ik, SR il

Tel; (0571)88208433

op E BRI 2424 2R 7 2009 4F 3 128 26 4555 3 1

R e, T 2G5, R G BAT R 1, O RLAF Y
WA R o WAL B2 2R IR K I
Wi, AR LA A4 P HLB (B 32 00 I 7L P4
PR R . A0TSR F AR HLB (7L A
R 2 AN AT , 55 FLAL TR B9 HLB X I f3k
FLBAG PSR S0, & 7 0 28 45 ) HLB feL, il
FAFEPRAR DA AR I BA SRR AR
AL o
1 FE5%4m
L1 {4

1o R AN K 2 A (M-110 L S ) 5 5
DIy HELAC L (F 25, 116 o & 5 i M I AR A 3 22

E-mail ; yingxiaoying@ zju. edu. cn

Chin JMAP,2009 March, Vol. 26 No.3 - 227 -



F) ) 5 KL EE B R T LA /3 AT A ( Nano-s90 , ¢ [5] 1
IR0 3 AN L EE T (TU-1810, b 534738 F Y
A ED) s EOAL(64 R, 52 [E BECKMAN) 5 H A
EVRAR % K (DKZ-2, i AS 22 L 0 i & A BR 2
) 5 SEIGUIE IR I #ARE J) i Pl ( DF-101 S, I, Xl
PR TR ) o
1.2 ZhE,

A CHTH R 25), 5 01080203050)
F AL EEE-80 UM G WAL TA PR ] 5 Rk Il AY
P BT TR 1 (TN 35 WA AL A BRZA W1 5 JEK 21
(SrHirdl, Bkt A BRA A s B i (h E R
A R bR A R A A s K (25, 1
M e R YR R A RRA ) B A4S (MW,
8000-12000, SE[E ) 5 H AN A 73 4t
2 RWEHE
2.1 FAR L A

SIAIFRELO. 4 g R INFLELNE-80 2. 3 g Rkl AY
BRI R TG , W 1B FE M HT 25 mL Z8 0K P KR
IIAE 60 C, 1E /KA FREGEEAR I 0. 4 g FIK &
T 3.6 g, KV INARE 55 7K AR M [RIHELEE , VE R A ; 76
G776 B R KR K A I I & W A S, 16 000
r - min ' E AR 30 s BIASHIFL W FLTRL 2 M
SHRAAK A X 15 000 psi FFFF 3 7k, RIAT 15338
TR

PR LB EEER-80 F1 2% 7K 1L Y [ B3 2 6 1Y
BEANAR | B A B R A FLAR R G HLB
43514 5.9,8.0,10.2,11.8,13. 9, [] |34 £ 45
| — RGP AT AT o
2.2 CRIARFNEALIN E

il £ A5 2 AR A I RPN 2% 1 /K B B 100 4%
Jii s KL BE S 3% T HE AN 3 B ASCI e O A2 T 3k
LR,
2.3 FoEtEsLys

B A 7L & 5,4 000 v+ min ™' B0 10
min , WERFLFE 402, IF LB O A SLA A 4
R F (D) TR R E H A (Ke) o

FE W (Ke) =1/1, (1)

Hop Lo 2l e B LoV O 2 IS
TIEME

HURA 0 WA 7L 5, 100 Cin#A 30 min, 4K
INFAFTERAR ARG B, i — 2 R AR R e
2.4 FEAR M M 2
2.4.1 FRAERRZHIME R FREFEAR M 25 mg,
LBV AR 25 mL, HU RN pH 7. 4

-+ 228 - Chin JMAP,2009 March, Vol. 26 No.3

IR ZE vk (PBS) LBEA WK (602 40) 43 HIFR BRI 2,
3,4,6,8 g - mL™' RS BUAS [ B 1 254 PBS
CBEEWE 1 mL E 10 mL b, I S mt BRI K
(A EE 0.2 g, NI 1 mL {H¥ A%, PV A4
FRVE MR (152)100 mL, ¥25], B ) 2215, #:5), 78
20 ~25 CJicE 1 h, ¥ HAE 200 ~ 700 nm K 78 [
WHFATI R . AR AR WTE 520 nm A f
KIS, H28 s A TC R, il 520 nm Sy i
EWAK
2.4.2  FEARMAEAM ARG FRIGEEAR
M2y 1.6 g, 4L 6 4y, 43 5lhn 2 100 mL &, Z0%ihn
7K & AR HLB B (5.9,8,10.2,11.8,13.9) 314k
R AKA I BOTE R R ZIE, KEifiE T 25 CE
R 2, 60 r - min ' PR35 48 h J5, 26 000
remin' 4 CE.L 1 h,0.22 wm 8 BRI % R A %
BREEUEW 0.5 mL, N B B S 25 mL, #°2.4. 17
THUT 000 A ) 5 2
2.5 RSN g

ZMESCHRSY, L)L pH 7. 4 WER 2% whih 2 BV
(60: 40) AR BT, K2 HFL 1 mL(H2Y
T2 12 mg) , B H e KPR 24 h 1935
B4 (BB AR 70504 8 000 ~ 12 000) Hr, -8 T
30 mL BT B AT 3 0, (37 £0.5) CoKif, Bj
W%k 60t - min T, AR F0.5,1,2,4,6,8,12,
24 F1 48 h W A ERAY BT, I AR [A] 5 5 A
JOT 452, 4. 17 TG I AN [R]85 i 25 P

B[] 22 19 3R AR 17K 0 FBOHR ] i R AR A A %of
HE, LA EE AT A 25 1 i BELH AV o
3 XBER
3.1 KA

AR SIZ 038 2o 7R AV D 4 K A A S 5 A5 2 1Y
WALFLRARFE 123 ~ 154 nm Z 6] Ry il . FL
fE50 %) HLB (X LR AR — g 5, R 1 AT
DVE B HLB {E 3% K, Rifa Sepdl/ 5 3 K, 2
HLB ffi7¥ 10. 2 ~ 11. 8 Z [H] B, WA FLRL A2 fe /N, A
(123 £1.8)nm, FLALFIP HLB (X A0FL % HL A7
WA —Emzm, K 1 87x, 4 HLB {525 10. 2 B,
L7 2 WA K, 2 (30.9 £8.8)mV
3.2 fREMt

MR 420 3 g B, AN W) HLB B FL Ak 57 il
AR RN FEANME G, Ke A, A [R] HLB A 1Y
FLAL 15 21 19 7 s 7L e 15 B 43 ) o 10.2 > 8 >
5.9>11.8 >13.9, Bl HLB {f} 10.2 A, W FL %%
Faxg ,HLB {0 13. 9 B, WARFLEATRAE

v [ BN 22 2 2009 4F 3 126 26 45 3 0]




200 70
160
1 1 -10
=] =
£ 120 N
Gl &
2 12 3
® B 1=
& 80 i
2
-30
40
0 -40
5.9 8 10.2  11.8 13.9
HLB {&

B 1 5L oy HLB 234 35 A s T 7L B9 643 A v L B % o
1= PRI 52 ~ KA
Fig 1 The effects of HLB value of emulsifier on mean diameter
and Zeta potential of curcuma zedoaria oil-loaded submicron
emulsion
1 — Mean diameter; 2 — Zeta potential
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Fig 2  In vitro release curve of curcuma zedoaria oil-loaded

submicron emulsion with various HLB value of emulsifier
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