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Preparation and Stability of Tanshinone Freeze-dried Emulsion
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[ Abstract | Objective; Comparative study on stability of tanshinone emulsion and tanshinone freeze-dried
emulsion. Method: Appearance of tanshinone emulsion and tanshinone freeze-dried emulsion and the content of
tanshinone and reconstitution of freeze-dried emulsion were investigated by influential factors test and long-term
sample test. Result; System stability of tanshinone emulsion had significantly reduced in 25 °C long-term sample
test and thermal cycling test; The content of tanshinonell, was reduced to varying degrees in 4, 25 C long-term
sample test and high temperature and light test. System stability of tanshinone freeze-dried emulsion showed good
in long-term sample test and influential factors test; The content of tanshinonell, was reduced to varying degrees in
25 C long-term sample test and high temperature and light test, but reduced degree was lower than that of
tanshinone emulsion in tha same conditions. Conclusion: Tanshinone freeze-dried emulsion showed significantly
better than tanshinone emulsion in improving stability of emulsion system and tanshinonell, .
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FLA , ARG G o A 32, 3 i s G o) 8 O R T 3L
LIS I HCAS R 1, O b A8 G 3% 3 L 500 A0 R 1 3L 5 Y
FasE Mk, —E R B AR T A PR 2 R T FL R
B
1

FHZ A T, % B CHE 2 B T, ob B 2 0 AR
Yy 5 K E BT, S 110766-200416) , 11 3 il 2 Bt
WA PSR 1T, & & 53.5% ), V50 HH il
(WL iz & H ), bk s b iR B (MCT, 3% &
Gattefosse SAS /v a] ) , {391 AR G Wi G (L R4FEZ
WA R 2 7], PEG 6000 (B X2 w ), H # B
(ROQUETTE, France) , 2 2 H% ( [ 25 4 1k~ 1 57
AR D) HAb R 25 S 43 Ml

Flex-C5 # 5 & 3L A HL (fn & X AVESTIN ),
FA25 B150 8 2L A6 AL (b 0 9A 08 A & B 5 A R 2
Al ), ZS90 AU Ot kL AR M s X (& [E Malvern )
MODUL YOD-230 %I ¥ 5+ M ML ( 3% MR i 24 7] )
Varian series ProStar & % ¥ #H 4 3% 1 ( 3¢ & ),
BP211D B K- (% [F Sartorius) , R-114 FIfE4%
7% &AL ( Fi + Biichi Rotavapor), D40-2F %Y Hi, 5y 4i
FEIL(BLIN AR B HLT ) , Caryl100 2 5 5h 73 58 't B
IF(I %), Beckman X-22R Y i 3 & 7K &5 .0 #L
(NS NT])
2 AEEER
2.1 MZEFLA BT SER TR B R
SR 4 ¢, FF SRS 90 mg fiN 2 10 mL g
iz s PEG 6000 1 g, H il 2.25 g % T 55 K
90 mL 1,1 HiH pH 5,F 80 CIR & )5 37 Bl 43 HL
FLAL B3 BFLAL (8 000 remin™") 60 s, FEZ 5 7L
S T W, BEAR P S I EL N o KPS B FL R DL
2 mL Y50 4532 T P MO b, RO A H B B 125
mg , A 2P 125 meg WIS T -45 CHAR 3 h, 8 T
O T RAL & PSR T L0 . A S R
(o
2.2 PEZER I, R E
2.2.1 o3& & shim-pack vp-ODS C,, o i £
(4.6 mm x 150 mm,5 pm), ¥i zh tH 7K-2 HE (80
20) , %% 1.0 mL-min ", #E i 30 C, K% K 272
nm, & 20 L, WA 1,
2.2.2 bRuEMTZRAYE S RS ERRILE P, O, IR T
24 h (9 PHSE 1L, 0 I8 GG G, B 10 mL fR
L IR S AR A O R B FE A, IR S
B L0, BRI D 1.22 g L A XF R A B U )
AR 5 IO A i 49 0.1,0.2,0.5,1,1.5,2,5

t/min

AT 5B B 5 C.o2s FUE I L FEBEI,

1 ASMAETFAN HPLC
mL, 2 # B E A 2 10 mL g @& 5, 6l
12.20, 24.40, 61.00, 122.00, 183.00, 244.00,
610. 00 mg-L~"fity it B8 B 8 0. o A 0 B e 1 A
00T 45 1 3 ) I s 0 T AR, LA 06 T AR R G T 5 1
S 1L, AT AR AR mIH AR Y =5.0 x
10 X + 1.9 x 10* (r =0.999 8), J} = @i 11, 7¢
12.20 ~610.00 mg-L "M X R BT,
2.2.3 HWAHIE BRI S FL R B 1 EL RS
ORI EPRE A 8 A5 O IR, FLR U 2 i
WA, Wos L B2 . B FLS W 0. 45 um fif
FLUEREUE i J5 , 43 B A Sy Al 3 RN = 1 L )
W o
2.2.4  [ICRIRES  4% BRAL J7 RS % AR BUR 2 4R
B R VR 1 ZU R0 SEORE 43 0 A B B X R
W 12.20, 122.00, 610.00 mg - L™' & 5 {3, 4%
2.2, 3 J5yA R m] s R S U, B 2.2.1 £
A UERE HPLC W52 , 2P A . o 3 Ak
WOk OEE R A L m AR [l R 4y i o 98.21%
99.33% ,100. 87% , 6P 1% 77 vk B A 0 (1 el 4
2.2.5 fEH B MEE UK. L (12.20,
122.00,610. 00 mg-L~")3 FiftJ 17t v J&F (1) i FE o5t 5 VR
AE [A]— AN [R] s Ja) 0 5 5 W, 322 5 do TR
R Y H VRS 9% BE 4 i Ry 3.59% ,2.68% ,1.23%
H [RS8 B 40 K 4. 77% ,2.61% ,1.52% ,RSD ¥ <
5% ,BLWI H PN H DR 85 R 8 5
2.2.6 HEMRE  HUE PSR R FL R
6 1, e b3 HE 3 8 R ) A O TR AR B 4y Sl
B 32 5 5 W20 oL i A5 U 2, i ik 04 T R &
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F1 BESEETFIFMERKZERRE

HfEa AR WS el i ARkl RSD
/mg /mg /mg /% /% /%
0. 047 0.061 0. 105 97.22 98.21 3.20

0. 048 0.061 0.113 103. 67
0. 049 0.061 0. 108 99. 18
0.051 0.061 0. 107 95.54
0.052 0.061 0. 109 96. 46
0. 969 1.220 2.208 100. 87 99.33 1.02
0.953 1.220 2.163 99. 54
0.971 1.220 2.179 99. 45
0. 966 1.220 2.152 98. 44
0.959 1.220 2.143 98. 35
4.823 3.050 7.981 101. 37 100. 87 1. 01

4.818 3.050 7.802 99. 16

4.827 3.050 7.997 101. 52

4.831 3.050 7.938 100. 72

4.813 3.050 7.987 101. 58

PEZA 1, TR AR RSD 1.97% , KW HE R4,

2.2.7 REMERE BRSO, =R T RCE
0,4,8,12,16,24 h, 48 MWL HL 20 WL JE R, i 5% 0 T
H o S5 PFSE 1L, WEm AR RSD 1. 69% , 3 W] {it
IR B I 24 h R EME R,

2.3 FLAIM RS O, FaE 500 P2
FLAAPE S 00 7R T 20500, PF 2 00 T 20000 A s 44
FRUCER T K IR 425 52 0 A 1 2 0 2L 391, J80H 1 a
FFZERZLH 0. 1 mL A 0. 8 mL ZJiF , k4% , ZL
PR SR 21007 W WA, B L N o L S T TR
0.45 pm fFLUEREUE 2L, 37 L e 10 T IR, 2208
R B 202 7 T O R A G 24 L) TR 9k Ak PR
zs AR ABRE #2607 BT 2 W 2L A S
P LR R P2 10, B

2.4 PR AR E T

2.4.1 KWL FHS 2L APE 26 R LR T
4,25 CFE 6 A, 400 F 0,3,6 J BURE 47 4b
WL R AL B A, LR 2,

2.4.2  EEIRE 40 B0 RE A Y P SR FL R A
P2 ok 2L, R R A T, R R E
60 C & 10 d, T 0,5,10 d BUFERI, L3 3,

®2 ASMARNRETFIAN(ERE) KBRERERKE

H WL P+ B/ mg
il R/ °C 1]/
FL i Rl FLA 3L
4 0 L H5) L 35 48.21 48.21
3 B s RAR AR 46.78 48.25
25 6 HERE IRIEFIRE S lisRAN R | 44.51 47.82
3 HEBE RIS RIS Rt 345 42.03 46.58
6 H 432 i g L@ 35 36. 77 45.01
3 ASMAFNRFFIAANZEER XK
A1 FFS S/ mg
KT H T ]
FL VT 3L LA 3L

0x RELr (8 3% R fa 345 48.21 48.21
[=3A 5K L1 3% B 35 45.38 47.05
10 R LT 8 3% et 345 42. 41 46.13
=5 1 5K R 15 o 35 48.13 48.29
10 % iERARCRe L) Bara 2 48. 40 48.23
Ot 5K fig 4168 3% ke s 345 44.39 45.58
10 K RN ol (AN e 40. 04 42.27
AG A 1k SRR B 5 47.51 47.89
2K HEBE  PRITW I ) iR | 47.03 48.02
3% HBE R E 5 et s 46.01 47.61
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2.4.3  ERIREe o0 i R ke A Y P 2 R FL R A
FPHER R FL A, B R A b, e IR 25
C AHXIR S 90% , 7 & 10 d, T4 0,5,10 d HUAEK
WL 3,

2.4.4  SROGRHRE 40 BOEL A 1Y PR 2 L
FVFNPEZ W R 3L, st e IR A e N
BB (4 500 £500) 1x, i & 10 d, T4 0,5,10 d X

FEARGIN, W2 3.
2.4.5 fEEFKE 0 HOELR 4 9 P S R LR A

FFEZER T2, L - 10 C & F R ¥ %R 48 h,40 C
AR T HCE 48 h Sy 1 AR JLAE IR 3 K, B 58 A 1
NG HBCRER I, L3R 3,

FasE PR I 45 SR 3 2,3 s, Kl 45 SR b iy
S, Yo A 100 mL FLA R PR S I, S,
ANIR 2% T T2 0 2L 500 A0 E 2 0 o 2L R TR —
HEVKFE &, B 100 mL ZL5) oy S 10, Bk RN
48.21 mg, ZEH IR, X TP EFLA , w5
s SR S S I, ARG HELR M R S
Faoe MR 2Z 5 5 R K 50 X P S 1, R
I ) 7R Ge R PR 34 T W 5 P PR G 56 6 S 1T,
A R R HFLR R GRS E MR AL, XS
THZSEHTFLA, & B R AR m 2L 50 R 55
Yok =B SN | D R N e SR o I | BNl 2 (3
(ENSE A R Y M R R TEZ i
3 itig

K e e PR 00 45 S R B, PF S LR 7E K
e )E  ALR M R R e S S 1L, T
B, H 25 C&MU TR 4 CAUETEMAR; T2
i T FLA 0 AR H R L fE 4,25 CRIF T YRS R
SEVELE, PES N I, &R AR, S5 R R
FE2ER 1, 356 WA T RARR B, @ AE 4 C K48
WRFE

PSR 1, Xt R CH R AR R e, HE AT
TRem R, W R DR
1B RGN B, AR SR HEAT T M S5 K
2 E FDA T 1998 4F 6 H & 3R M fa & P48 T e ) 2
2 B2 T R A2 i 5 00 S R b onT R il 3 Y T
MG, 5 LA 2 R e

PR, X B GRS IR AR E , BT
LT A Y B 5, (E P 2 B R T LR Y I A
W BE/N T PSS EFL R, BA SO B A P2 R 2L
A 00 3 R R TR 2 A0 U B 2 R T LR
I DS AT , AU R TR R RRE  ,
A B T A B O o H R e I 6 DR A P AR
dRIE G, AN T e W N A Y TR
M 5 568 ' 0 52 0 ) ., i 705 77 i IO LAt 0 L i '
1 BT AT 48 AR 3 AR 2 70 5 & rh B R AT o

B 7 2 B 7L 500 3 — 2 1 2 WP S R T FLA
AR TP i R GRS, TR AT B T 4 5 24
(RS E T, 8 T il A7 Az o H i e [ 2L R Y
WFFCIRAR A AR A5 R ok FL ) 70 8 23 A2 h B2 24
JS7 P AU TR AR A
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