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Preparation and evaluation of self-microemulsifying drug delivery systems
with tanshinone 1 ,

XU Yue-hong, CHEN Ke-qi, YANG Lei
(School of Pharmaceutical Sciences, Sun Yat-sen University, Guangzhou 510080, China)

Abstract: Objective

1 , was prepared in order to develop its new dosage forms. Methods

The self-microemulsifying drug delivery system (SMEDDS) with tanshinone

Pseudo ternary phase diagrams were

used to evaluate the self-microemulsification existence area under emulsifier, coemulsifer, and oil phase.
The HPLC analysis in vitro was set up. Solubility in various vehicles was determined. The self-microemul-
sification efficiency was assessed, such as stability, particle size, and Zeta potential. Results The solubi-
lity of tanshinone I ,in SMEDDS was about 2.5 mg/g, droplet size was within 20 nm, and the absolute
value of Zeta potential was over 60 mV. The stability of SMEDDS with tanshinone I 4 was better in cen-

trifugal condition with high temperature but not good enough to the light. Conclusion

The SMEDDS can

make tanshinone 1,solublized in water, and is an optimum vehicle in new dosage forms of tanshinone I ,.
Key words: tanshinone I ,; self-microemulsifying drug delivery system (SMEDDS); microemulsion
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2 HES%R

2.1 PBE8W I EEFHBENPERESLE &
SWMIBETESFRENPERSIRABER, B
CEFTF I CABRERTRESEIR . REHE
LEET 3000 r/min HBCHLF L 20 min, B
ZELHER.ZEFHR, F270mm THMELS R
B, RN P KBEBRNERERE -2
R EIEFTRN, R AR T RAEXEER
SR SE L, BB E WK R transcutol P>
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W 5¢EE 80>PEG 400> Z B, N it 41 5 £ # labra-
sol,Cremophor EL 324t 7] ,transcutol P,labrasol
HBEALH .

®1 TRABATASEL WRAE

Table 1 Absorbance of tanshinone I , in various solvents

% Ml % ¢ #E Bl %t
K Fed | labrafil 0.3197
Cremophor EL 0.401 2 KL% A 80 0.272 7
labrasol 0.402 9 PEG 400 0.218 3
transcutol P 0.674 5 .. 0.194 5
labrafac 0.470 3

2.2 th=CHE LN 5 5 #F labrasol, Cre-
mophor EL R4t #] ,transcutol P.labrasol B3,
AT 7T AR B O 32 o 2 R ELAL R S B EL AL R R
BHAK1:2.1:1.2: 1 RAE  SHAARMBIAL
MEEAY SRR 9: 1.8: 2,71 3,
6:4.5:5.4:6.3:7.,2:8.1: 9AFRRE,. U
FEERESREYHHEMAKNE, BRRE, AP TH
JENEBHAEMASE, AGRESERE A3, H
TR RE E 42 W th = oA B, # SCEk R E kTR
MRHAEEERILE 2,

MEMEL 6.1l SAFRET—-SHLEFIRK
LR, Kehy=nxHERLHE 1,

%2 A [E4F SMEDDS Mt &
Table 2 Comparison of SMEDDS in different kinds of priscriptions

ALK 58
"S FLAER Bﬁﬁﬂﬁﬂl SR o HHBR
1 labrasol transcutol P 1:2 labrafii =~ 2. KAG,%EH8RAE,FESRC2 min)
2 labrasol transcutol P 1:1 labrafil B KA, B HRMW, A AE®RC2 min)
3 labrasol transcutol P 211 labrafil BE.KAE, 8 F BRI, H A E % (2 min)
4 Cremophor EL labrasol 1:2 labrafil REAKL] min), HAEHF BHAE
5 Cremophor EL labrasol 1:1 labrafil AL RR (<2 min) , EXABHREEK
6 Cremophor EL labrasol 211 labrafil HEHA (L] min), BFEUMZE
7 Cremophor EL labrasol 1:1 E XM AEERETRBRBHFE
8 Cremophor EL labrasol 1:1 X | Bl KA, SHRRMR, LB C2 min)
9 Cremophor EL labrasol 11 e BRLCREE, MR, AL B (>2 min)
10 Cremophor EL labrasol 11 R 2l KA B H MR, AAKS (2 min)
11 Cremophor EL transcutol P 2:1 labrafil REAA(L] min), BHXMMZE
' 1abrafil Iabrafil 2: L, MHEEAENBEEYRELBI NI T2

100

0.00
0.00 0.250.500.75100
FLAL B

1 6811 8@ HHB=TEE
Fig. 1 Pseudo-ternary phase diagrams of prescription
6 (A) and 11 (B)

2.3 SMEDDS 4t F w3

2.3.1 AR LBEIMASTSE LA BWEEE
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labrafil fEMAH, KA AR SRR E LH A
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8 FTTE R 19 SMEDDS ##4& , MR 8.

2.3.2 FRBIALABENFFSE 1 BRENE
A : L Cremophor EL 2467, 4 %LL transcutol P
0 labrasol {E B 2LAL3 , labrafil JyvhAH, T 5B
FAFRELAN 2 LLMHERANBEEYER
WHH 2 8,4 & s 0 SMEDDS 5%y, #1155+
S 1A EHFHBEFEESFIN 2.51,0. 32 mg/g.
F B LA transcutol P EBh AL LRI T RAGBE K,
WHERRAL T . BEILFHSEE 1. SMEDDS Kl
BHEREN K Cremophor EL S5HIF 4L
transcutol P LA 2 : 1 RE KPR S HBEYS5H
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## labrafil BA 8 + 2 M & LR &8 =83 SMED-

DS. [i75 [ SMEDDS il Af 28 1, BEHFE

B S8 1, Us FIRARS T2 H SMEDDS #,
B R, 2. 5 mg/g FH&:8 1 , # SMEDDS.

2.3.3 FISE 1. R T P ERENEIE
RB BRI FITRIE HEIHASEILN
SMEDDS, kA HPLC #f7il & , &R AZMIA 1
FHERE R 540.17) mg/g. BEEEHZIS
B 1,SMEDDS WTZEHHREF.

2.4 F}&M 1, SMEDDS ik &5

2.4.1 AMRIRE:FSE 1, SMEDDS B &,
HEBAGERBE MKEEEY AL BEEN,
ERae, BESKEEL, ,

2.4.2 BIBK/D G Zeta BAPWE BER
F15 8 1 , SMEDDS, Fi7 87K 7 5% & 10.50.,100
& BRRELREH . H—HHIL. BBGEREN
L A BT X o, W P TR R K/ Zeta B,
GRAK I GRER FERAHHAANBYE /D
(<20nm), B FHAKMEE ; Zera B AW EXEK

23 AWM RMANKER Zeta BT (n=3)
Table 3 Particle size and Zeta potential of tanshinone

I , microemulsion (n=3)

BREX F 82 /om Zeta 841 /mV
10 17.9 —62.3
50 15.9 —78.6
100 17.8 —~76.2

 F 60 mV, H % SMEDDS A ILE B H % R

HEBRBE.

2.4.3 BEHSE.BUERSE1,SMEDDS B
B.LES, U 4 000 r/min &L 30 min, 4 2B
% XTS5 1 ,SMEDDS 2 mL X @& &R EH
HO,48FHBU 500 Ix)FMEEG COEGET
BRI, HF 5.10 d ERESMN, 3 0 & H XK IR,
GRNF 4 TREBEME R SMEDDS g #.4b
BEH L BRI, X R Zeta AL WA K R
% SMEDDS S8R E A28 1. MR BB EE, Tk
%t SMEDDS #/A8F 1, WBYWIEXKEE, B
M SMEDDS A RERE A28 1. R ER. A5
& 1 . SMEDDS 57 #6437

¥4 AH%I.SMEDDS et

Table 4 Stability of SMEDDS with tanshinone I

% & 5 W B (100 ) B 42 /nm Zeta B fif /mV BB R/Y%
0od ¥R BaO6BEER BREEEEN 17.8 —76.2 100
®iE BaAARBEEN ¥ 0,18 A 5 17.8 —76.2 100
5d %R BHEEH.BETR BRaREEA 17.4 —74.8 5,02
.1} BREN . FEaXHBEL BRaBREA 18.7 -71.3 96. 86
10d XxH B A, B TR BREGCEBHREN 16. 6 —79.5 2.66
LY:) REEH . HEXHBTL BEagEEY 17.8 —73.6 95. 66
3 itig AR EIA S8 1, SMEDDS B33

WFHEEBIMEFTHARFREE, WEYE
BEFHREEEN. B EREEERRMHERE R
BAREFHAAERNIR, UL EEK
BASE I AXKREEEN. B EEEERNR
MAHEREANFHERE AFESRELEARS
it 25 49y s 4 E 0 4 B R T U HE ) L B 3R T T R &
AR Rk B R AL BOR A B R R
BiRmEEEN RmAAE, Bk, 5% labra-
sol.Cremophor EL ¥4k 7 ,transcutol P,labrasol
F B FLAL A labrafil EERR M WML, BET 2 W
I 5 # SMEDDS #k % K R il 5k & - # FL 4L Cre-
mophor EL 5B ¥ 4L | transcutol P L 2 : 1
HIRA KR A WS A labrafil L 8+ 2 W H BB
A142 [ SMEDDS, MZALFMARSE LA K
KIEE BRI EASEE 124 2.5mg/g
#) SMEDDS,

EHE,TERBIA BB KD Zeta BB BR
WHAARNER N EEEE, BN BERE, RH
F+Z2 8 1,SMEDDS BT REASM 1. WER
B » X AT 358 o xR BE 9 %8 8 # , /2 SMEDDS R
BEASEI. RS B ERSHW I,
SMEDDS £ &l | FF % A9 il 7] B : 7 58 ) B (] £ .
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