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Preparation and evaluation of silymarin supersaturation self-emulsifying drug delivery system
PEN G Xuan, CHEN Ping-ping, BAO Qiang, WEI Ying-hui , L1 Farrzhu
(College of Pharmaceutical Sciences, Zhejiang Chinese Medical University, Hangzhou 310053, China)

Abstract : Objective  To prepare the supersaturation self-emul sifying drug delivery system (S SEDDS)
containing slymarin and to evaluate its basic properties Methods With the time of self-emulsifying, the
consequence of color visual examination and particle size as parameters, the optimum formulations of dly-
marin S SEDDS were screened by solubility test , compatibility tests and pseudo ternary phase diagrams
The slymarin concentration was determined by HPLC  The invitro dissolution characteristics of silymarin
S SEDDS were investigated with slymarin SEDDS as control. Results The optimum slymarin SSEDDS
was composed of medium chain triglycerides (MCT) 40 %, Cremophor RH40 (ethoxylated hydrogenated-
castor oil) 48 %, Labrasol 12% The time of self-emulsfying was less than 3 min, the average particle di-
ameter was 49. 6 nm, the adding amount of hydroxypropyl methylcellulose (HPMC) was50 mg/ g, and the
average content of slymarin was 39.3 mg/ g The invitro dissolution test of slymarin SSEDDS showed
that the presence of a small amount of cellulosic polymer effectively sustained a metastable supersaturated
state by retarding precipitation kinetics Conclusion The designed formulation of slymarin SSEDDS is
reasonable and provides a strong foundation for further development of new preparations
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Table 1 Solubility of silymarin in various vehicles
/(mg- mL"%) /(mg- mL"?) /(mg- mL-?)
MCT 0 89 Cremophor RH40 31 07 PE G400 81 75
Estol 071 Labrasol 61 42 1,2 499
Masine351 0. 53 L abrafil M 1944 0.23 Transcutol P 90. 41
22 : , P Labrasol
MCT Estol Masne351 , Cremophor (Kn)l 12 14 1 , 37
RH40 Labrasol , MCT 1 92 83 74 65
4 6 37 , 50 56 47 38 29 1 , 100 r/ min
37 0. 1 mol/L , 100 r/ min , 37 0 1 mol/L ,
, ( )
, 2 , Origin7.5 .
, MCT ,Cremophor RH40 e 12
, MCT Cremo- , Labrasol Transcutol P, Kn
phor RH40 2 14 1 , Km 4 1
2 - Km 2 1 , Labrasol
Table 2 Results of compatibility tests between various oils Transcutol P
and emulsifiers , L abrasol , K
/s /nm 4 1
MCT Cremophor RH40 <150 , 49. 70 24 . , MCT
Estol Cremophor RH40 <210 , 57. 21
Masne351 Cremophor RHA0 <240 7174 Cremophor RH40 L abrasol 3
MCT L abrasol <300 312 10 37 24 h),
23 :SSEDDS 37 1lh, 50

Transcutol

0. 1 mol/L , 100 r/ min
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Fig. 1 Pseudo-ternary phase diagram of S-SEDDS formu-
lation composed of Labrasol as cosurfactant
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Fig. 2 Pseudo-ternary phase diagram of S-SEDDS formu-

lation composed of Transcutol P as cosurfactant
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Table 3 Comparison of SSEDDS in different
proportion of formulations

MCT  Cremophor  Labrasol
| % RH40/ % I % /s
30 56 14 <150
40 48 12 <180
50 40 10 <240
60 32 8 <300
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Fig 3 Concentration-time prdfiles obtained
from invitro precipitation test
SSEDDS

MCT (40 %) Cremophor RHA40

(48 %) , Labrasol (12%) ,HPMC
50 mg/ g
26 HPLC
261 Hypersl BDS Cis (250
mmx4 6 mm 54 m) ; : - -0. 05 mol/L
(50 50 5, pH 4.0);
1288 nm; :1 mL/min; :30
; 200 L
262
10 47 mg, 50 mL ,
, 0 209 4 mg/ mL
263 : 29
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