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L EAEE B 9K EL A 77 Uik B TR AIHI 57 XS H 43 BT 9 RV RN

TR, BERE, BEE, REE, RraEE, 1 ok, BERT
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Transcutol HP) Fi& by 12.9 1 405 © 46.6; JE MM FLTIYY—IEW, #ZER (6.931+0.04) mg/mL, FLALEF[EY (22.334+0.33)
s, “FHkifEN (14.25+£0.65) nm. HPMC. PEG 4000 fg4ER; AG-SNEDDS il #Um i i, HAFHACR SHER
1EASE; PVP k30 IR LR [ 1Ik AG-SNEDDS [z 73 Hitja WL A, . i BERT T e R A . 3 Fhirie 4 il 771 it
VERURLRLAZ IR /N Z818 DUTEMR 7 B8 4 57 220032 N B8 B AN K FLPE N L i v 20 B s v, 5o e M ) 8 0 R DO 40
AR A 2 AN E
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Formulation optimization of andrographolide self-nanoemulsifying drug delivery
system and effect of precipitation inhibitor on its phase behavior
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Key Laboratory of Modern Preparation of TCM, Ministry of Education, Jiangxi University of TCM, Nanchang 330004, China

Abstract: Objective To investigate the effect of HPMC, PVP k30 and PEG 4000 on the phase behavior of andrographolide
self-nanoemulsifying drug delivery system (AG-SNEDDS) dispersed in Fasted-state simulated intestinal fluid (FaSSIF). Methods
The preparation technology of andrographolide AG-SNEDDS was optimized by central composite design. The effect of three types
of precipitation inhibitors (PVP-k30, HPMC, PEG 4000) on the supersaturation behavior of AG-SNEDDS dispersed in FaSSIF was
investigated with the degree of supersaturation as an evaluation index. The precipitated phase was evaluated by polarized light
microscopy (PLM). Results The results showed that the best prescription of AG-SNEDDS was Capryol 90-Cremophor
EL:Tween-20 (1 . 1)-Transcutol HP (12.9 : 40.5 : 46.6). The self-microemulsion was uniform, the drug loading was (6.93 +0.04)
mg/g. The emulsification time was (22.33 £0.33) s, the average particle size was (14.25 £0.65) nm. HPMC and PEG 4000 can
maintain the supersaturation of AG-SNEDDS after being dispersed in FaSSIF, and the effect was positively correlated with their
concentration. As for PVP k30, it reduced the degree of supersaturation at a low concentration, but can maintain supersaturation at
medium and high concentration. Using any of the three precipitation inhibitors can reduce the particle size of the precipitated
particles. Conclusion Precipitation inhibitors can maintain the supersaturation of AG when disperse AG-SNEDDS in FaSSIF. The
ability to maintain supersaturation varies with the types and concentration of precipitation inhibitor.

Key words: andrographolide; central composite design; self-nanoemulsifying drug delivery system; supersaturation; precipitation
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HYPKFLZWi81% 24 (self-nanoemulsifying
drug delivery system, SNEDDS) J& Hii#H . FLAL 7).
BhFL AR R & Rl R, HAA 22 A8 e TR A ik
KM, 7E B g R s v ol B R RN T 100
nm ] O/W FUfFL - 30 HHF 5¢ % B SNEDDS 7 5 I
T AT T B MR, I R VA T AT B
Ji7 T8 N IR B AT e 3 s e, BN R B AT
T2 T S P A A I 25 A R R B R 28, R
SNEDDS 1 A—Ffml ik v fhil 7], 75 5 Wia e 5=
AEPUBE R I A e A DA, S T YR B B iE
i B I MRIRES , 25505 TAEE XV 200
VEINHI ) Cprecipitation inhibitors, PP1) [RiI{F
FBEAT THESE, KB PPI Al REEIL T 25 W- R &)
SUEEDSL BKAH BRSO, 1 i v A i oA
VE R 4ERR 250 1 A

70 N lE (andrographolide, AG) & MiE
W2 O PR B — A iR E Y, BA LD
M BIR - PUE RBRA . PUIERE. TR . PUE.
P WIS . AG JB T BCS I 282454, /K
2, O ORI IR T 2 O S E 9K LA T T
TE B G K FLAL 77 e % Y2 25 38 v L VA AR P RNV H
6], KIALIK, 2y RARYI 2 PRT] SNEDDS J iz
R —ANEEE RN, R, AR E S EAA
TICERARE ARG FE A fRIE AG ¥ SNEDDS 4t
J7, DU R H s, BEE HWEA PPL X
AG-SNEDDS il 43 BUHAT A 5 .

1 {XEEFR
1.1 4=5

Agilent 1260 2= RCAH 4%, 3% Agilent
Al s Malvern Na-S 2 40 K B0l ki B A, 35
Malvern A #]; SIGMAS3-18K HigtA4 2 Oofl, 1
Sigma A#]; ZRS-8G R REIA AL, REERAK
REHCAMR AT 85-2A XUBUR AT IR /14t PE 2%,
SARTIRAB B A8 T PHS-2F-pH i, Eifg
CHRRFFAX R A IR A ] BI5E Mshot MS60 fhi
POCEEE, TR CHEEARARA A,

12 R

ZFIDFENEE, LS CXLNZ20181230, ffifEs
#98%, ML RFAEMFEARAR: ZFOENE
XHE G, fik5 5508-58-7, Jii & 434 98%, ARARIR L
AR AR AR LA 20 (Tween 200, %
1L A4E 80 (Tween 80). W &R NEE (IPM),
Wt MR AR AR BEA LM E KM

(Cremophor EL), MR EARAR; KL R
400 (PEG 400), f#[H Sigma A#l; ZFE, PHEEFR
L ERA T 1,2-8 B, REETH KRR
AT A=, PEBEZ GERD LR
Ay JMER A (EO), YLV s A IRA
"l SN, PUBRRIFAEVRTAE R AR RO
g kel k30 (PVP k30). “FAHEREN. X9 Up
HE. SokMR, b ZEEREAERAT; BHEH
HA4EE (HPMC), PR IEZ HAEHGIR A Fl
% 2, 4000 (PEG 4000), 7§ i AdEvks
FRAHE] A EEHREIRES (Capryol 90). JHRE 4
—EEH MBS (Labrafil M 1944 CS). BAEyhER H
fig (Maisine 35-1) Y N ZEEIEE 5 o8 w5 WG
2 REEHR
21 AG BEMNERE
211 @i ikt~ Hypersil ODS2 (150
mmXx4.6 mm, 5 um); FshHH N HEE-K (54 46);
PRFA RN 1.0 mL/min; &K 225 nm; BEFE S
10 uL; A3 37 C.
2.1.2  WWEECH] RS RRECEE O A RN HE A 7.42
mg T 10 mL &4, N FEE 2 %, BCil 742 pg/mL
ROt BB i 2 K T A B VR R 10 £, 15 74.2
pg/mL 5 R S VA

HU AG-SNEDDS 0.5 g & T 100 mL &=+, fn
ANPEDESR, s

Y ELZS 1 SNEDDS, 42433 i v v B 1) 77 vl

2 B0 BV T
213 LREVERS ke B E . ke v

W BT BRI VR R = O A3, e ik
FEEHER], 255 LK 1, AG ZEAR AR HE
IR I B — 8 RS P AR X AG B
B E TC .

214 HMKFRFEL 4rH0.1. 0.2, 04, 0.6,
0.8, 1.0 mL X} & ffifs -9, 60% H EER R E A 2 10
mL, $£51, 1SRN 7.42. 14.84. 29.68. 44.52,
59.36. 74.20 ug/mL KRR . 1% “2.1.17 TR
RS EERE I, DU EIR B AR AR (X0, 1§
AR B N AR (YD, BEIEIFTFEN Y=
23.078 X—23.536, r’=0.999 3, £ REHFLEN
Wi o Bk JEAE 7.42~74.2 pg/ml I T AR 5 ik
FELRAME R R R AT .

215 FEEERK 4% “2.0.27 TR J7iERCH 9.95
ng/mL AG X HE AR, IES5IERE 6 K, 1d3 HPLC
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A |AG HAEHUG, KR HPLC ENE AG FEA FIH KL 1)
”l PEAME (R Do IRIESR, YIbwhE N
| Capryol 90. Labrafil M 1944 CS, BhF.fb7 A
\L Transcutol HP.
le " #z1 AGEARAFIFHIARE (X+s,n=3)
— ) Table 1 Solubilities of AG in different excipients (X £ s,n=23)
. G s . R
(mg'mL™)
THIAH Capryol 90 1.65+0.13
Maisine 35-1 0.40+0.01
C ) Labrafil M 1944 CS 1.65+0.04
o 1 2 3 a4 5 s IPM 0.20+0.00
t/min
Bl1 AGEB&AM (A). AG-SNEDDS H&&R B) M . = psLrooT
BRI (C) FL4LF Cremophor EL 0.95+0.17
Fig. 1 HPLC of AG reference substance (A), AG-SNEDD Tween 20 2.58+0.74
(B) and negative control solution (C) Tween 80 1.43+0.15
Tween 20-Cremophor EL (1 : 1)  4.00%+0.23
Kl AG (IR, T3 RSD 79 0.41%, il Tween 20-Cremophor EL (1:2)  2.35%+0.16
TR L R BhFLALF) Transcutol HP 11.96+0.19
216 EAMERE HUE At & ) AG-SNEDDS PEG 400 6.2140.29
6 Gy, fi “2.0.27 W Ikl & B Shimi, bR P 694037
Y= WAL, 15 AG-SNEDDS Ht AG it b4 ¥ty - 4304067
RSD 4y 0.28%, 1t & P R 47 7 10.36-£0.28
2.1.7  JNFERENCERIRLS RS ERR N 5 4 E
AG LA 1 mL & T 10 mL &, SFATERIE 2.4 AG BHKRILAL S THiE
91, AAkEE I 2 mL FiEHE N 39.8. 99.5. 241 JAHROTEIE  REEEMENE AR, AL

199.0 png/mL 1) AG i HE i, % 3 4, Inid & H
BB At E R EZIE L, HIESK. P &R
HIE AG WU I, AL DB S, EXZLE
WAz “2.1.17 BUF A% AR 10 pb, 10k
LR, P SN A R T A R Rl
FOH1N 98.75%. 99.00%. 97.98%, RSD kik N
0.33%-. 0.57%. 0.41%, FHZITIEAERMERL .
22 ANTIR##®& (fasted-state simulated intestinal
fluid, FaSSIF) Kyl

IR EN 1.613 g, XSEEIIMEE 151.6 mg, &
fb#h 2.744 8 g, ToKiR 2.2192 9, BT 1000 mL &
A, KRR, B2, B Wk HCI BB AT NaOH
TR % pH (M 6.50,
2.3 FEIEHEERNE

a3 e —E B RATEH RIS &1 AG, 1R iE 5
min J& , #8774 20 min Bh¥E, 37 CIEIE BRI T4 24 h,
8 000 r/min &.0» 10 min, _E3E T 60% B #Rk i

71 Tween 20 A1BHFL AL 7 Transcutol HP A ELA 2 & 1
IRAE AT, IREFAFISHmMLREL 611
BE, BEMANRA WA EG A NERE, 4
L Capryol 90 Ay #H 2 & HIFLAL BE J0dm s, Mok
% Capryol 90 JyiriA .

242 FAHIRITREIE  FLAH S Bh IR A A
(Km) N1, WHSREAMFIERNL 9, 218,
3:7.4:6, FHEMIFALTEFAFIMFLACTERE
SiRWE 2, SEEMERE, EH Tween
20-Cremophor EL (1 : 1) NFAAF,

243 Ph=JoHERZH A5 BRI
EAH3 113, M ERGAMMIZ 1991
R RS, 19 BAWTE 100 r/min i1 HE T 5y
AT 100 mL 37 CHRIZAE/K T, WEHAANEN,
1O RETE L FL I A 25 4k E . FH Origin 2241 0 =
JCHI B 2), 1 5 il AH Capryol 90 f FH &4 10%~
30%, Km{HIEHy 0.5~3.0.
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Fx2 TREMFAILENER
Table 2 Emulsifying ability of different emulsifiers

®3 ER@itAn 2RSS
Table 3 Central composite design and results

LA AR S AL E L e X1/% X2 Yi/nm Ya/(mg-mLt)
1:9 2:8 3:7 4.6 1 12.93 0.87 14.20 6.89
Tween 20 BE 2 et af 2 27.07 0.87 139.50 5.66
Tween 80 BiEEE Aot Aaf 3 12.93 2.63 11.04 5.18
Cremophor EL GG 2Rk Eae 4 27.07 263 14.95 4.65
Tween 20-Cremophor EL (2 : 1) ¥ #BE Ao LAt 5 10.00 175 9.75 5.81
Tween 20-Cremophor EL (1 : 1) ¥ i HA® A6 6 3000 175 93.94 4.80
Tween 20-Cremophor EL (1 : 2) ¥ i HA® A6 7 20.00 050 96.97 7.02
8 20.00 3.00 11.04 4.76
9 20.00 1.75 12.54 5.17
10 20.00 1.75 12.33 5.32
11 20.00 1.75 12.28 5.13
Transcutol HP Tween 20-Cremophor 12 20.00 1.75 12.56 5.19
13 20.00 1.75 11.34 5.25

. . /\EL(l )
0.75 -
/\ 0.25

0.25 0.75
Capryol 90

El2 fh=x+HE
Fig. 2 Pseudo-ternary phase diagrams

25 EREIHRus
251 LR WIT SR RYE O =B E KL
AN B WA RS A BB G . DAIAH BT
HH (X0, Kn 8 (X2 NEZRE, DO#UER
SPEIRIAR (Y. 825 E (Y) AR E, KA Design
Expert HAFH ) B ot i 7y, 2RI 3.
23 3 AL T LG B AR IR 2y, TR,
A 10 min, FTEABAKIL. TTEHEHIPKAS
A& AG, 2], s 2 h B, (37.0£05) C
PEIRF-f5 24 h, 8 000 r/min &5.0» 10 min, B L2,
3 AG-SNEDDS. H{ AG-SNEDDS 19, % 37 C
Tk 100 mL WK, 100 r/min fEHERE 15 FE S
FUTEA, SR AGUKRBEOER LG E 202 5 99K 3

FIkife; FEERREUEE AG-SNEDDS, 60% H B
BERFEHME, HPLC g AG & &, I1E AG-
SNEDDS # 24 &: .

252 WIRIEHSHIR RARRGERER
R RV (0T BRSSO AT
R P B SR L —, RS

YRR ENA P 9 GNP 147 | S I Pl =
2y E I RA N R 25 2, b g
Zig, RARMAA —EIME. ARSIk PR
BAE N br . R FRIL 1 g AG-SNEDDS, A
100 mL MZE/KH, A2 fa, SR BOGRLEE G
B ERIE . FEFREL AG-SNEDDS & &, Il 60%
R PS4 15 8. R HPLC i, % “2.1.17 Tl
TNEEAENE, THEEZE.

253 WM E TS EMATTHE K Design
Expert AT HAAU G, BRI N AN Y=
31.787 23—1.287 32 X;—22.344 92 X,—4.855 60
X1X240.354 34 X:2+24.06 X2, r?=0.955 7, P<
0.000 1; Y,=10.476 85—0.142 06 X;—2.912 59
X240.028 X1X2+9.575 00 X 107 X12+0.433 12 X%,

r’=0.949 6, P<<0.000 1.

P I A T R AR ¢ RECER R T 0.9, i
ZIKE (P ¥/08hT 0.01, 4035 (P) ¥JKT 0.05
T AR S FEE R UF, 0T DA AR 27 003
PR 9 28 L HEAT TR 23 B o A0 A S0 ek K B 451
4 12.93%, KmfE N 0.87; FiA2EER{E A 18.69 nm;
A EIIBE N 6.91 mg/mL. AL B ALT5 AT i
% 3T AHYIKIL, AL E AG, F#fEE L,
fil#3 AG-SNEDDS, llsEFiftflgisE. 4R BN
SRR (14.25+0.65) nm, #Z5E N (6.93+
0.04) mg/mL, 5 iumgh R — 8tk R4t .

2.6 PPI %t AG-SNEDDS B#i& 4 814817 R 89520
26.1 AGIWMERNE WNTHAPKAL LY,
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S FFZE . ANFEER PP, #EA 1h B,
BG4, IINE 100 mL 37 °CH) FaSSIF &,
E R G 1P FEERS 100 r/min B4k, 4> 5)F 5. 30. 60-.
120, 180. 240. 360 min HUAf 1 mL, A& %0
HEN TG 37 CEAF T PHTE# 24 h, 0.22 pm FFLIE
JEpE I, EXERIEMAR RS 54, HPLC & &,
THEP @A RN Co. HU AG-SNEDDS 1 g, 433l
TN R RS AR S PPL, #8755 1 h Bhi, BE
¥J%5). J0Z 100 mL 37 ‘CH FaSSIF H, R it
#% 100 r/min 37 CHEIGSEFE, AR ) SOOEE . 38
b SRPEVRFRRRIE A5 H, HPLC MEs &, HH
] 2R E N Co 4% S=CICo T AR ]
AR T

2.6.2 AG-SNEDDS fEMR /- BUG AT A 4%
“2.6.17 TR 5k AG TEINS AN PPI 414 R 1

257A1

2.0

154

w

-©- £ PPIs
B 0.5% HPMC
-¥-0.5% PVP k30
-A-0.5% PEG 4000

1.0 1

0.5 1

0

257A2

2.0

154

-©- L PPIs
@ 1% HPMC
¥~ 1% PVP k30
-A - 1% PEG 4000

1.0 4

0.5 4

-©- T PPIs

1.0 1

‘@ 2% HPMC
054 “F2%PVPK30
=A-2% PEG 4000
0 L L T L] L] 1
0 60 120 180 240 300 360
t/min

AN . K BE S N Graphpad Prism 6 #2F, 15
B ) -AE EZR (B 3-AL B 4-A) Sz ] -
Mk R A (AUC, K 3-B. K 4-B). K 3-B EiRr
BRI 3R 2243 M AR TR] PP A8 B AN i 1] B P 44 i g
AR SR, BRMRIKRERS, &4 PVP k30 il 7
1) AUC WEAK T PPI (W74, &4 PPI Y 3
PRI AUC ¥RE & T8 PPI I, &R 3
Bl PPIAE — 58 B FE 2644 1 AT LLAE % 1| 71 7E FaSSIF
HHTE: AR SR, FEFFREETT, HPMC #lifilit
TEMRCR T RN R . B 3-A SR TR KE FAR
PPl 4ERFil I ANFEE BRI, B YE F 5E rm iok
PRLRIRE 2 (1) PP JF JELE BRI 8] s 4E R I I v AR
FEYI R, MR X, W 3-A-3, iR
ANIH) PPI 47 v A F I AN ] . 1 4-B R[]
— PPI EAN AR BE I o 762 AN [B) B A it i A

B1
0.5% HPMC

ns

*

7 PPls

0.5% PVP k30

B2
1% HPMC

1% PVP k30

1% PEG 4000

7 PPIs

B3
2% HPMC

2%PEG 4000

2% PVP k30

JG PPIs

T T
400 600

AUCo~480 min

| T
0 200

7 ONE BFEMER P<0.05; “ns” NIERFEMER

“*” means significant difference (P < 0.05); “ns” means no significant difference
3 FaSSIF R[] PPIs #J AG-SNEDDS Fi8]-id {aF1EE #hzk & AUC
Fig. 3 AG-SNEDDS time-supersaturation curve and AUC of different PPIs in FaSSIF
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251 A1 B1
2% PVP k30
204 ol o ] )
154 1% PVP k30
@ -©- JC PPIs "
109 g 05% PvP K30 0.5% PVP k30 j
05 A 1%PVPK30 :I*
“¥- 2% PVP k30 I PPIs
0 T T T T T 1 I T T T 1
2912 B2
2% PEG 4000
20 Rk X
TS SRR T \*
154 . 1% PEG 4000
» © % PPIs A \*
101 & 0.5% PEG 4000 0.5% PEG 4000
05 | ‘A 1% PEG 4000 |*
X 2% PEG 4000 I PPIs
0 f . . . .
28 B3
2% HPMC
200 R @l XTI R TAR AN = J*
154 1% HPMC
*
@ -©- 1 PPIs |
101 & 0.5% HPMC 0.5% HPMC
05 ‘A 1%HPMC .
" | -9 2% HPMC ¥ PPIs |
0 T T T T T 1 I T T I |
0 60 120 180 240 300 360 0 200 400 600 800
Ymin AUCq-480 min

T ONE REMEER P<0.05
“*” means compared with AG-SNEDDS, there was significant difference (P < 0.05)
Bl 4 FaSSIF hARERE PPIs B9 AG-SNEDDS i ja)-idififn & fhik & AUC
Fig. 4 AG-SNEDDS time-supersaturation curve and AUC of different concentrations of PPI in FaSSIF

IRSH RS R, 2R TR 3 My 2 1% 5H
IRFEFEIEARSS, &FFh PPI BOUTTE ) R R 5 Bl i 7
WK G, Bl 4-A IR T [A PPIFEAS [V FE B 4
FRIE AFR BE B ARG, B AR e B v e M RN FR
J5E (PR P FEARTERRAN B[] s 4R RF (1 AN B 3 B
=, IS TR RS X

2.6.3 IRIRNCEMBMETIE 1 g NEA N 1%
PPIs [f] AG-SNEDDS 4% 100 mL i#% 37 C
ff) FaSSIF 1, T 360 min BUFE 2 mL T EP &1,
12 000 r/min &§.0» 3 min, &1 &R, YOEMA 200
uL FaSSIF, JR&¥2A), 10yl WTa3A L, &k
m T, BT RS FUEE, UL 10 min YAl
54, RIS, HIE S AL, AN PPIs B FEAE
BRI ARG, &, B4 BRI K . HPMC,

PEG 4000. PVP k30 3 Ff PPI 1EH 53 45 fhDiiE
FEAE, R PTTE BURDRLAT B R 5k .
2.7 HPMC %t AG-SNEDDS FL1X 14 RER B0

& B 2% HPMC ) AG-SNEDDS % 1 g
SEUE 100 mL 37 CHIMZEKS, FMEMEER 3
I MEHM, PPRACF IS A, GRBEOERL
ORI AL, S5 5R (R 4) BoR, HPMC X
SNEDDS (4N b 42 AN BAT B 2, HXF
AN RTE S AR
2.8 HPMC %t AG-SNEDDS ;& H [ HI 22

A 200 mL FaSSIF i/, imAEEA (37.0+
0.5) C, FiFHEHE A (1001 r/imin. ¥ FREL
3 mg AG JiiklZ4. 0.4 g AG-SNEDDS (1% AG 20
mg) & AG-SNEDDS-2% HPMC A F] 0 5 5%
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A0 PPI

1% HPMC

1% PVP k30
5 FaSSIF # 360 min Bt EIENNSIF 1% A ERmARMEER (10 <10)
Fig. 5 PLM imaging (10 x10) with different PPIs in FaSSIF at 1% at 360 min

1% PEG 4000

4 2 AG-SNEDDS HI5ML. HifR. Zeta B, FLILATE (X+s,n=23)
Table 4 Appearance, particle size, Zeta potential and emulsification time of AG-SNEDDS (X £ s, n = 3)

Ak 75 S KAz nm Zeta HiAZ/mV FLAL I E)/s
AG-SNEDDS BIE 14.42+0.81 —-6.65+1.13 22.33+0.33
AG-SNEDDS-2% HPMC BIE 13.85+0.54 —-6.02+1.84 25.67+1.15"
“*” 5 AG-SNEDDS 4 LLi H A & 34 1 7 57t P<<0.05
“““ means compared with AG-SNEDDS, there was significant difference (P < 0.05)
o, PRI A5 BN BIA HF o, TP 2 R

IF, FE AN R E) ABORE 2 mL, AR R InASR . 54k
NS A, 0.22 um T FLEE R ERE, HPLC Mlse 2y
Yes, IWHAMBERGE LR, SRILE 6, B
i AG-SNEDDS/AG-SNEDDS-2% HPMC 7]
BERB AV R, 15 min 25 C5e AiE
AW 2R, JFEZ5 FaSSIF /& &R 30 min 4 7%
HAY 13.32%, 2591300 SNEDDS W] & &2 = 259
A HE%, H HPMC [In X AG ¥ H FE JC A i
AR
3 g

B SNEDDS 8 EibnifE 2 — 2247
3 A 20 A AR R —MiAh, SNEDDS 7E
G A NI B AT LR T LAY 1 B4
Y Ja SR Z (BRI 52 R A ) e AR B, MO AT
b T3 ARAE T, 38 B AT AN R RV A P SR

- AG
-8~ AG-SNEDDS
- AG-SNEDDS-2% HPMC

80 1

FRBUA %1%

404

0 30 60 90 120
t/min

& 6 AG-SNEDDS #1 AG-SNEDDS-2%HPMC 7£ FaSSIF

FREYR Lk

Fig. 6 Dissolution curves of AG-SNEDDS and

AG-SNEDDS-2% HPMC in FaSSIF

T FRLAR RN W AL TS, T VA AR s
I8 A B R AR A, S 80U 38 1 b T AT
R AG-SNEDDS 475 #F 78 B 4 f 1B P24, {HAHT
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APEMA T B A E SR A E. 28U HEE
BNPIRLAR, SN AN SO I A T B AR R

AG-SNEDDS 25413k BEE i T 73 HiUS 1~ 4i
VEARRE, Je—Fh ATk AR, ZERRR S AR
S, B PEUREE R RIS i A A, iR
WEFeH E W N M RHES PP DL 4E RF
SNEDDS 7 BUG I . AR, PPl 38
TERIMLEI ST R B BAEF . WBHAEH
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