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0.0159(r=0.99 9), :1~20 Pg/mL. , U7 (7% [5-8
2. 1.3 Sk ERRB 0.1 mL

10 mL . 08, 1.0, Tab. 1 Factors and levels of the uniform design
1.2 mlL, 0.5 mL Level X, X, X X, X5
10 mL HPLC 13 4 4 15 2

’ ’ ’ 2 13 4.5 5 15 2
s v 3 3 15 5 6 20 2.5
(98 23 £2)%, RS 1% 4 15 6 7 20 2.5
(n=3) 5 17 7 8 25 3
" . 6 17 8 9 25 3
2.1.4 FTEEBEMER
0.1mL 5 mL , . (w/
0.2 ml, 10 ml., , , ws %),  Xi: ; X2: Poloxamer 188; X3; HP-
1 , , B- ; X4: PVP; X5: Cremophor RH. 1
A o
. 23 KR EMRILE RN HF
_L 23.1 &%k 6 .
01 2 34 56 78 9101 12131415 ’ X
t/min ’ ’
- 6 ng/ kgv ) 12 h
2.3.2 ey RE 2
mL 6 57 109

01 2 3 4 5 6 7 8 9 1011 1213 14 15
t/min

Fig. 1 HPLC of (A)blank emulsion; (B)silybin enulsion
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30945 H]jn, 19 1. 59 2, 374’59 678 h H
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10 mLL , s
.40 C . 1 mL
. 100 L, » 4 000 1/ min
10 min, HPLC
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AR E S 0. 1 mL,
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0.08, 0. 134, 0. 256, 0. 465, 0. 640, 0. 876, 1. 024, 2. 56 Tkt Byt .
Pg/mL.  “2.3.37 ) , . “2.3.3

. : 0.08 . 2
~2.5 Pg/mL ) , 40 ng/mL.
c=30 820 4+50784(r = 0.999 0). EDIL & o A5 E KR
> 0.5 mL,
g 3 25
A o o= 3
< S S x ® % ’ ~ ~
2 : o\g A « 9
= a2 . “2.3.3 : :
0 5 10 15 20 ‘
t/min 85%. RSD 3.49% (n=6),
o
5 @ 3.18 %0, 4.23% (n=6).
@an 3 " ..
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s 3
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Fig.2 HPLC of (A)blank plasma; (B)silybiy (C)plasma sample 2.
Tab. 2 Solubilities of silybin(SB), SB-phospholi pid blend and SB-phospholipid complex in diff erent medium (mg/ mL.)
Water Medium-chain triglycerides
Group Soybean oil Cottonseed oil Castor oil Kow
(pH 6.4) MCT)

SB Q0 018 0. 188 0. 121 Q0 256 0. 169 2.6
SB- phospholipid blend 0 @2 0. 240 0. 198 Q0 49 0.297 33.1
SB- phospholipid complex 0 056 9.12 4,39 16 35 6.69 338

, Ko/w Tab. 3  Result of the uniform design
22,6, , , K, Zeta potential  Size Centrifugal (4 000 .r/ min, 15 min)
Group o Oil and water
. %) (mV) (nm) Precipitation
’ separate
,  Kow 33. 1; Rl 203 224 0 4 Yes Yes
, , Ko/w R2 221 —24 3 4.7 Yes No
R3 177 —231 12. 9 No Yes
332 8, Kow M7 . R 254 —235 246 Yes No
RS 219 —266 7.3 Yes No
, , R 104 —269 212 No No
b b .
, ’ :
Lo, K.=5 38X,0 8X,—8 6X5—3 X+ 26 92X5(R*=0 90 6)
MCT , Cremophor RH
, MCT . ; PVP

3.2 KRKEEMARILGK T ITEF LR
3.2 1, KTKE Feh RIL G &b F KL
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MCT 13 g, Poloxamer 188 9.5 g, 8 g, PVP 10 g,
Cremophor RH 1. 5 g, 100 g, (Cremophr RH . Poloxamer

3)9 ’ o o ’

24
2.0
1.6
1.2
0.8

0.4
Fig. 3 Transmisson ekctron micrograph of silybin emulson(><'15 000) 0

3.3 KKE K MR TR t/h
3.3.1 BB Zeta BAZG N & — A—Silybin nanoanulsion; — ®—Silyhin N-methylglucamine solution

Fig. 4 Mean serum concentratiortime curves of silybin N-methyl-glu-

c/(ug + mL™)

camine solution and silybin nanoemulsion after intramuscailar adminigration

21. 2 nm, Zeta —26.9mV. . )
in rabbits( n= 6)
Tab. 4 Phamacokinetic parameters of silybin N-methylglucamine solution
’ and silybin nanoemulsion after intranuscular administration in rabbits
o ZLeta (n=6
e Paraneter Silybin nanoemulsion Silybin N-methyl-
, Zeta 25mV glucanine solution
[12-14 ty,(h) 2.335£0.25 0 4670 168
330 EO ik /\ ) , e 12K, 0.007£0. 000 5 0 1530 087 7
.. 05 iR R A K- e MR IR R I 5 R AUC, (mg/ L*h) 2739096 157140 393
KE R e B E 58 HILRE R AUMC, .. 8 121+3 98 L 2640 362
, _ MRT,..(h) 2.772£0. 62 0 864=£0 066
£ (D 0.167 0 250
3 (ML) 0.787+0.21 1 5340 133
’ ’ o K, 0.316£0. 04 1 670 624
R K, 90.480+7. 12 6 1103 56
6 ,

3.4.2 b F oA BEh FE Ay KE

o

3.4 KRKEEMAAILE RN H3HF

’ W:L
3.4 1 R RARN 0 REZHHE
«C 4 ,
s UL ) ) o . _L_ | i
0 026)25}1h 0. 167 fRTQ et A
' ’ ) ’ 174.3%, (MRT)

s MRTo--- (2. 772 +0.62) h,
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Preparation of Silybin Nanoemulsion and Its Pharmacokinetics
in Rabbits

SONG Yun-Mei, PING Qi-Neng, WU Zheng-Hong
(Department of Pharmaceutics, China Pharmaceutical University, Nanjing 210009 , China)

[ABSTRACT]Y AIM: To prepare stable silybin nanoemulsion for intramuscular injection and to study the invivo dis-
position behaviors. METHODS: Silybin-phospholipid complex was prepared to enhance silybin/s solubility in the oil;
The formulation of the silybin nanoemulsion was optimized by the uniform design; Following administration of the na-
noemulsion to rabbits, the i vivo disposition of silybin was evaluated. RESULTS: The silybin nanoemulsion with opti-
mized formulation was stable with the average paritcle size being 21. 2 nm and Zeta potential being —26. 9 mV. And
the release pwfile in rabbits showed a sustained-release manner. CONCLUSION: Silybin nanoemulsion for intramuscu-
lar injection culd increase silybin MRT in vivo. In comparison to silybin aqueous injection, the intramuscularly inject-
ed nanoemulsion could sustain the in vivo release of silybin with improved bioavailability .

[KEY WORDS] Silybin nanoemulsion; Fomula optimization; Uniform design; Intramuscular injection; Phamacoki-

netics



