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Formulation and characteristics of self-microemulsifying drug delivery system for breviscapine
CHEN Ying', DU Rong', LIU Ping’, LIU Hong', XIN Huawen
(1. Department of Pharmacy , Wuhan General Hospital of Guangzhou Command, Wuhan 430070, China;
2. School of Traditional Chinese Medicine, Nanfang Medical University , Guangzhou 510000, China )

Abdgract : Objective To study formulation and characteristics of self-microemul sfying drug delivery
system for breviscapine (BRV-SMEDDS). Methods The optimum formulations of BRV-SMEDDS were
screened by solubility tests, formula compatibility , and pseudo-ternary phase diagrams. And the physico-
chemical characters, dissolution invitroand insitu rat’ sintestine absorption of BRV-SM EDDS were al 0
observed. Results The optimum formulation of SMEDDS was composed of Maisne 35 1-Cremophor
RH40-PEGA00-TEA =25 40 35 7. The particle diameter was 88 6 nm. The percent of accumulated
dissolution of BRV in SMEDDS in vitro was up to 97. 8% at 1h, which was 8 0 times as much as that of
BRV powder , and 5 1 timesasBRYV tablets. Inthetestsof insitu rat’ sintestine absorption, the permea
bility coefficient of BRV-SM EDD S was increased by 3 4 times as much as BRV powder , and 3 3 times as
BRYV tablets. Conclusion The dissolution and absorption of BRV isimproved by formulation of SM EDDS.
It could provide reference for the new dosage form of BRV.

Key wor ds: breviscapine (BRV) ; self-microemul sfying drug delivery system (SMEDDS) ; formulation
design; evaluation on characteristics
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Table1 Solubilities of BRV in various solvents

/g mL-b)
Maisine35-1 75.2
<0.2
0.61
E <0.2
<0.2
<0.2
IPM 0.72
GTCC 5.1
Labrac CC 9.8
<0.2
<0.2
Cremophor EL 660. 1
Cremophor RH40 2120.3
Tweerr80 330.3
L abrasol 540.8
Transcutol P 2110.6
1412.0
PEG400 10872.7
5693. 1
1829. 4
3710.2
51.6
2.2
3451.2
1 (50pL) 20 mL ,
’ [7] 1
A- (<1 min) , :B-
(<1 mn), A , e,
(<2 min) , :D- ,
, (>2min) ;E
( 2
:GTCC>Labrac CC>Maidne 351,
Maisne 351 GTCC 15
; Cremophor
RH40 Cremophor EL L abra
0l ,Cremophor RH40 Cremophor
EL ; ,PEG 400 >
Maisne 351 ,Cremo-
phor RH40 ,PEG 400
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Table 2 Compatibility of various oilsand surfactants

(PEGA00) ( )
Maisne 351 Cremophor EL C D
Maisne 351 Cremophor RH40 B D
Maisne 351 Labrasol D E
Labrac CC  Cremophor EL B D
Labrac CC  Cremophor RH40 A C
Labrac CC  Labrasol C D
GTCC Cremophor EL A C
GTCC Cremophor RH40 A C
GTCC L abrasol B D
24 .  SEDDY
SMEDDS
10% 80 %; 5% 80%;
0% 60% ,
, 23 , A B
, 1 Maisne 351
20% 40%, Cremophor RH40 30% 75 %,
PEG400 0% 50 %, A B
, Maisine
351 Cremophor RH40 PEG400 25 40
35, (83 6+16 8) nm
Cremophor RH40
ll/\m()
10/ \90
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00 sl i pE s g s it \\ 0
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Region of self-microemul sfication represented by solid line
and region of eva uated compostions represented by filled circles
1
Fig.1 Pseudoternary phase diagram of SMEDDS

25

11 mg/ mL 20 mg/

05
10g 20 40mg, 1 2
20 40mg 24
Maisne 35-1 Cremophor RH40 PEG400
25 40 35 6 mg/ mL ,
05 10g 20 mg ,
( )
(512 6 g/ mL) ,
(p Ka=3 29) , pH=6 8( )

Maisne 35-1 Cremophor RH40 PEGA00
25 40 35 17.5

. ( 3
TEA
Maisne 351 Cremophor RH40 PEG400
25 40 35 , TEA PEX400
( 4 , TEA
, PE&400 TEA
51 2 A
A ) B
26
24 , 2
3
Table 3 HEfects of different co surfactant
mixtures on solubilities of BRV
lpg-mL-1
<15
<10
N- <5
TEA > 40
<10
<10
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4 TEA PE®00

Table 4 HEfects d ratio between TEA and PEGA00
on solubilities of BRV in SMEDDS

/

PE G400 TEA (mg- g %)
1 1 125.0 B
2 1 112.8 A~
3 1 87.0 A
4 1 70.2 A
5 1 56.6 A
6 1 48.8 A
Cremophor RH40
0,100
1000 10 20 30 40 50 60 70 80 90 108
PEG400+TEA Maisine 35-1

Region of sdf-microemul sfication represent by solid line and region
of evaluated compositions represented by filled circles
2
Fig.2 Psudoternary phase diagram of BR\VWSMEDDS
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3B 7
27 :Maisne
351 Cremophor RH40 PEG400 TEA 25 40
3B 7 , 500 mg,
20 mg, 37 20 min,
37 4 h,
28
281 :
1 ( 50 mg) 10 mL ,
(25 ) (88 624 7)
nm , (-185+15 mVv
282
( 50 mg) 10 mL , 1
min, , 1% ,

’ 3 ’ ’

3 (A)
(B

Fig.3 Optical microscope scan of blank SMEDDS ( A)
and BRV-SM EDDS ( B)
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Fig.4 Cumulative dissolution profile
of BRVWSMEDDS invitro
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5 30 min
Table5 Sability tex o BRVWSMEDDS 85 % , 1h 97. 8%,
1h (12 2%) 80 , (19 5%)
/nm /I mVv ! %
/ ! % 51 :
0 88.6+24.7 -18.5+1.5100.45+1.02 A 97.8+1.3 BRV ,
1 86.7+22.5 -21.2+1.2 100.98+1.56 A 96.2+2.1
2 85.4+19.6 -20.8+1.1 99.98+1.34 A 98.6%x2.4 '
3 92.7+22.5 -17.7+0.9 99.82+1.68 A 95.4%1.9
( ) ip 15 % (5 mL/ ’ ’
kg) : : 37 ’
, 1lcm 15 cm
37 , L L L
50 mL ( ' ’
100 g/ mL Na2 SOz Lock’ s HPLC ,
1 0mL/min 2h
), LomL/ : - - (40 60 0Q5)
: , \\ - (16 81 2 1)
[8] 1 1
(Ke, ) - (1 -900) (20 80) ,
Ke 7.8 min, )
(4 574+839) (1368+581) (1345+514) cm’/h,
Ke 33 .,
34
3
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