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RAERE T ORI NRE LT IR H
REDF RHEMRR

EHAY RAME B OB WEES AR KB anxT
UURGRIRSE 1 2%, 2 R, 3. I RA RIS ARA TR ARG, TR IO 510008

WE: RHAT HRYTKFL (nanoemulsions, NE) &b 77 i, B HXT I &35 (raloxifene, RAL) ik
WS s e B RSO . %2 RAL JKVERREE K& NE Sk R o F AT fR R . K/ Bd R4 [oil-water
partition coefficient, Pow,], JFiEL FLALAE I E NE FIFLALHR S5 il s R RO AR, i O = JCHH BT € NE #% 1 70 tE
B, I 2 A E I RAL-NE 477, B NE kifz. zeta HLA7. L&A RAL-NE 7R E Il h i fa e
PR A R P R B . K MDCK 4 IR 3 RAL-NE 1R 4 44328 RALHI BT IR AC; S5 I%E RAL-NE
BRI R R . ARYE ISR E X Pow), RAL AIJ324 BCSII, RAL-NE & LA A HER (LOA) : 74
Bl (IPP) @ RA I E L E R (RH40) © 28 =167 :333:3:2, WY KkAMBLAEN 15 mggh
RAL-NE A (79.4 £0.4) %, {EHHLE Bl T kiR . zeta AL L2518 BEAR A RAAE, RAL £ MDCK
AR KBS N S PR R B S AR, RAL-NE A% T RAL 1855 D ARZE YA B 171.9%, Wk & 3%
B (P<0.05). RNAMEARIEN, 25 KR40 H RAL-NE S 7 G882 5 RAL M DARR . A
Mk NE B AR5 7= R RIR S5 .
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For mulation design, absor ption mechanism and bioavailability of
nanoemulsions for enhancing oral absor ption of raloxifene
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Abstract: Oral formulations of nanoemulsions (NE) were systematically designed, and then their effects on
oral absorption of raloxifene (RAL), including their absorption mechanisms were investigated. RAL solubility
in water and various excipients of NE and oil-water partition coefficient [Pow)] of RAL were examined.
Next the optimal compatibility between emulsifiers and oils in NE were ascertained by emulsification ability.
Proportions of each component and optimal RAL-NE were fully confirmed by a pseudo-ternary phase diagram
and drug loading, respectively. RAL-NE quality was evaluated by particle size, zeta potential, morphology,
entrapment efficiency and stability in simulated gastrointestinal fluid. A MDCK cell model was used to study
the in vitro transport mechanism of RAL-NE. Ora bioavailability of RAL-NE was eventually performed in
SD rats. RAL can be classified as BCSII based on the solubility and Pow). The best formulation of RAL-NE

Yok H#: 2018-06-01; &R H #: 2018-06-29.
HEE&WH: BxAREFEERIITE (81573353).
*3# WL/ % Tel: 86-20-39352168, Fax: 86-20-39352174, E-mail: longxy3156@163.com

DOI: 10.16438/j.0513-4870.2018-0514



RIS R 5 O R R AR FLAR TT et WL B AR A AT T

was composed of linoleic acid (LOA) : isopropyl palmitate (IPP) : cremophor RH40 (RH40) : alcohol as
1.67:3.33:3:2 Drugloading in pre-nanoemulsion was 15 mg-g " and entrapment efficiency of RAL in NE
was (79.4+0.4) %. The particle size, zeta potential and drug content of RAL-NE were maintained in the
simulated gastrointestinal fluid. The in vitro transport mechanism of RAL-NE in MDCK cells was mainly
clathrin-mediated endocytosis. The oral bioavailability of RAL in RAL-NE relative to RAL-suspension was
171.9%. The best formulation of RAL-NE studied systematically was confirmed to significantly improve the
RAL absorption by in vitro and in vivo evaluations (P <0.05). This paper provides references for oral NE
research and devel opment.
Key words: raloxifene; nanoemulsion; formulation design; transcellular cell migration; bioavailability
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TORL 45 24 2 5038 1ok S50 2590 10 BRAL 1V IR % AR 9
SRR, SEILE Gk 250 B ), TERT 2T AL
5 — B2 2 E A R e . Ho,
CRAK 3, (nanoemulsions, NE) B A7 1 hn 254 v iRt
JEW . WSR2 B B RIS E . B2 B
T 0 AR U AT 3 4 s A L A e
[, NE /2 FLAGRL Bk R K 20 i) #4
T RENBUA R, #& TSR A 5T KA =,
TNz AR SS 2538 RS i, XA i NE &l
e 24 40 () B AR SR AR RARORE 25 25 R BRI E 0 00t o

AR, T AR NE MR BAR Sk, H
NE b7, JEE 2 5. NE f&E 2
i Rz —, T B LR A 2 ik (Ostwald ripening
coalescence) A& If2 G5 NE A ke L EHLHI Y,
NE #EN B i fa, NE etk 252 2 8 1 pH-
Pt 0 JEL R S s, s 6 24 W (R IR AL B MR
e Ja TR Z M DKIERES Pow ],
SHEOBR NE FI4b 5Bt 2 S 2 A ARk, SR
LRI AE I 2 et NE AR, BE RS
IR A NE HRIEA 2, BRI Bk O Wit

A LLEE LSS (raloxifene, RAL) NI 254,
RIE LA TR, x5Ok NE #H47 KRG, JFxt
FHOR AR E PR REAT PRANY, AR5 X RAL-NE 42/ RAL
0 1 AR OB ) B A P R B EAT I T . RAL 256
AR B MR R 2R, WA AR A
L (B TR AT AR 2, i Jiang 2@ RAL
PR E AT 124 AR IT, R B %A &
RN, BAT s L A R s 8, AR, &
SRIOBRJE RAL 29 60% i BRI, (B 480t £ 4 H
JEAU N 2% 19, ALE N OR NE R 75
FRIBEEFEMERIZ%

MRS EE
{88 Zetaszier Nano ZS90 Ki A (F[H & /K 3

X 2 A R A F)); UV-6100s 46 4N ET WL 43 )6 % i
(LSRR AR A IR AF]); TGL-16 & 2 sl %
AL (R A SR IS AR T R A R A AD); RCT
basic S025 fi i 2 /4 F a5 (FEE IKA AE B A TR
A]); SPH-200B fHif £ FRREIR (L HHSF SR 08 6 4%
HIRAT); 28 EME (OLYMPUS A #]); B %%
HIAL (FALACRHA R A D), 120 KV 8 R 2 BLE it
HiEE (JEM-1400, HAHL F#kU24k); Millicell-ERS
RLBH I e A (R & N AR RHBCA BR A FD); Waters
2695 B i OB LA (55 Waters A ) %o

Zm5itH RAL (B & B PR A H
fit5: 14RL0410, 41iE >99.8%); 7 (lemon oil,
LMO, # % EtF& R ), B (phosphatidyl-
choling, PC, #&[H Lipoid A#]); = .l 5 2 Rk
(ethoxydiglycol, Transcutol HP, 2 [ 32 i 1 4 R A
A]); KE M (soybean oil, SBO) Mtz Hi L 7 1A s
(isopropyl palmitate, 1PP) [Fi 4 T k5 (i) AR
Aw]]; DMEM & fE ks 7838 . & O B A G 2 1f 3
(3:HE GIBCO A w]); #l&HE & (nystatin). SN %
(chlorpromazine) F1i K % F| (amiloride) (Solarbio
Nl BAE S AL B BRI (cremophor RH40,
RH40). R ZJ# BRI (cremophor EL, EL35). H
& IbUY 188 (poloxamer 188, P188) A& vbH} 407
(poloxamer 407, P407) (& [E i KA R A H]); 1,2-4
—JE (1,2-propanediol) . jilifig (oleic acid, OA). iz
(linoleic acid, LOA) FIE/K 2.1 (REm KA 7R
A7), R ER 4 (sodium taurodeoxycholate
hydrate, NaTDC, 2£[H Sigma A ). 4 Abw A 1
FUHR R 43 My 4l B e 4l

MKk S KB4 (MDCK) W& T
GIBCO A 7] . f# M1 Sprague-Dawley (SD) ki, 14
# 180~2209, HH I RE LI R (Y]
iE5: SCXK (#) 2016-0029] . Zh#) 5 17 T 12 h &
WA BB, IRE 4 20~24°C, 2% (60+5)%,
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SPF 2% At & R VE T 7R 1, B A s B 7
WA IR ARL R S B WA B S 01 2 R -

BIEZFHESHEFER

{61 K4 Phenomenex Kinetex® C18 (250 mm x
4.6 mm, 5 pum); WEHAH: ZHE-20 mmol Lt B R B
(35: 65, pH 4.0); ¥iiE: 1.0 mL-min % Kk K 289
nm; FEiE 30°C; HEAEE 10 L.

SR A NE. 25 IR 512 (i,
NAHRLREE ) RAL FRAEER, 4 Sl BCHIan T R AR
5 0.10. 0.25. 1.0. 2.0 1 3.0 pg-mL ') NE ¥ i
¥, 0.01. 0.02. 0.08. 0.10 A1 1.00 pg-mL " 4H ff kf
FRIA VAN 0.10. 0.20. 0.50. 0.75. 1.00. 1.50. 2.00
A1 2.50 pg-mL ™ RIS RE S IR, TR T A B T i Ak
HJE R A HPLC Ml 5E, LA RAL T R % RAL M1
LRPERIA, #A7 NE BT VPAN AR S SHHRE SR 2K
FES bR UE 2. NE BTEVEAN AR S ZHHARE SR I
FFESH RAL IOAK. . @IRE (n=6) 7358 0.1,
1. 3pug-mL™,0.02. 0.1, 1pg-mL ™, 02, 1. 2 pugmL Y,
HAAT R RE L B . B AR e 2 ik

RAL ZNEEMETSE  HH U RAL AR
&, T 1omL =i, HBER SRR (PBS). /K
BOTERRRE A%, W AR, 289 nm A I IR
FEME (A), ZiilbrifEdiZk. Bkl RAL £ PBS (3. 7.
11 pgml Y. 2K (3. 7. 11 pgmL™y) Kiki4l
(4. 8. 12pug-mL™) HIME. . RAL FRifEHR
(n=23), £ 289 nm bl A, EE 3k, febrdtihsk
THEEWCERS ORISR, T1HAAE 1. 4. 7RK
7] —Hof [, EOCEE T T ) 0 b VA R AT U, 3
R, THE R RS % .

RAL ZEBMRARE pH KIARBRER PowllE
PBS(pH 1.2. 5.0 f 6.8) 78 /K TP M, A
i RAL, A AR 30 min J5, 37 CIEIEIRY (100
rmint) 72h, BS54 0.45 um JEMELIE, SLUE S
Jill P AR LI VR R 5B 2%, RN 6 E LT 289 nm Ak
MsE A, FEHE RAL 7EAN A IR A5 AR 1S

K& 2 RS I RAL IE 2% FE%73% 5.0 mL (30.08 pg-mL ™),
K EBA 10 3 I IE EEERLRT % pH {HZ% 0k
W FEK, T 37 CKBIEEEIRY (100 r-min™)
24 h J5#E, RSB EER 20 mL, ZEERSR
10 mL, 7£ 289 nm &bl A, Jfit 5 RAL 7512 1
i, % T A ARIEE RAL 76 R A (1 Powy-

Pomy = Mia/M x = m aw/ (M —m )

N, muoy RAL FEZK VA IE B vh (1 BT, m ok

N RAL 7 IE 2 BRI K A (0 5 &, m e 25 000 46
NI )

RAL 7£ NE B HHIRRREMZE RAL-NE &
T3 BB P B B LA 7R S R DL 1
5] B3 E RAL &S

Pre-nanoemulsion
Cremophor EL
Cremophor RHAO
Poloxamer 188
Poloxamer 407
Linoleic acid
Olesc acid
Transcutol HP
Waler
Isopropy] palmitate
Lemon oil
Sovbean oil
Alcohol B—

1.2-Propancdiol

Lll II{: .‘\I2 4‘3 t:4 J‘;{J ‘JII ‘JIE *)I_“\ f)‘-l ‘JIS
Solubility / mg-mL"
Figure 1 The solubility of raloxifene (RAL) in water, pre-
nanoemulsion and different components of nanoemulsions (NE).
n=6, X+s

AT S MECE MR AP AT (RH40,
EL35. P407. P188) L 5 Ffifi (LMO. LOA. IPP, SBO.
OA) 7 HliR&¥5), RFFFGNKA (5 FLAL)
ME 19, WA R 5%~ 90%MA [ L BZET . FL
AT AE BEgsk D, F R ) 3 4% (25°C, 1000 r-minY)
B 5 AR 7 IR A Y AT, ARG i sk K k4T L
163815 5 mL NE. (HEZj#) 2015 fELE NE fIHL
#4E 1000 nm A (B — A NE [IRL4% Bl 50~
200 N, AUk <100 nm 5 £ 458 E %
(polydispersity index, PDI) < 0.3 A&h5, #2LF4k
55 A ELBCATL ) e T o 5 G IR 245 ) BV A 2 5 FL Ak
FIEALTERE, 0 b LOA 25 TNk, k4%
LOA FIPPAENSE G, JFfk1:2, 118121 Lk
B, 53465 (EL35 Ml RH40) 4H &, il kifs K
PDI i — S HERAMNF SR G MO REHE, T
NE (191 S FLAG I TR 2 o

NE fA= T HHEIRLE] 0T RAL ¥ i FEFNEL
SR FLALEE 71 (B R BoR), IEBE G REAE N Bh A
7], EBFEE AW (LOA D IPP=1:2, viv) Fl RH40,
i R T7 k4 NE, FF4: 5108 = JoAHEl, #iE NE /Y
FLAb X 3K

RAL-NE |fELQF#HAE (EIRIENERE (BifE
Je PDI). #24 & KM BHRARE a3 ~, T-08
= O AH B S R LA DX ek, 3k B B AT L AL 7
BASHI P AR EL ], BIVR -Gl - RHA0 & ZBE (1) L g 43
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MK 5:3:2(NEL1) Fl4:4:2(NE2), iz RAL
TE AR AL 77 AR FL R SR (B 1), RAL B2
15 mg-gt (4R RAL 7£ 44K L1 7 il 1 Be i
SIS EE R, B R EoR), DLAL, KR & RAL Ml
Fabn o Wb Ak 7 AT 5 5%, W€ e RAL-NE 477 .

RAL-NE fifE . zeta BALSHESNE  WE fKE
RAL-NE %if2. PDI Al zeta HiAz; K FH &5 B 1 S i
B RAL-NE S48 4 o

RAL-NE RE1FM

RAL-NE TERH S il i fs e e 7 il &
0.2% NaCl 1 0.7% #h B2 40 B i (simulated gastric
fluid, SGF, pH 1.2) 2% PC (1.25 mmol-L ™). NaTDC
(5.00 mmol -L %), 150 mmol-L *NaCl #1 50 mmol-L*
Trizmamaleate (#5417 (simulated intestinal fluid,
SIF, pH 6.8). 6 mL RAL-NE 437l SGF 5 SIF #i %
2 50 mL, 37 'C/K¥ 100 r-min i3k, 3ET 0. 1. 2h
50 0. 2. 4. 6 hHUFE, Wl RAL-NE 7£ SGF X SIF #
PRIAE AT PDI . 43RAAAR M, BURET 12000 r-min
B0 15 min, BB S PR FL I I8 5 SR HPLC
ME RAL & &

RAL-NE 7; %52, AEPR A AR 1ME
T8 53V TIK 5 T T B W T S e A O AR O B, 3R
P TR HE BB A o o RAL AR 100 pb 3 T %5 A T
Uiy, FEARUEN AR RAL 3k tH, YRS BCR FH HPLC
W2 & o BURAAR RAL-NE BN BER FE T, 1500
r-min TE0 0.5 min, 3R LIREELR, HAERMER
JiE B RAL el o ARHE 70 B Ul /5 RAL-NE H ) RAL
HE (We) 5K B RAL-NEH RAL (&R (W),
H T 20T RAL-NE FIfL8 % (entrapment efficiency,
EE, mg-mg ) M1#25% (drugloading, DL, mg-g ).
Horp NE A 5 RLE 28 Wae s o

EE (%) =W & /W  x 100%

DL (%) =W & / (Wi s +W 1) x 100%

RAL-NE {a5h 40 i B8 5 5% 15 K E #0157 89 5201
¥ MDCK 4iiffi AfEZZTF 3x10" M FhT Transwell
R (JEEE % 6.5 mm, fL42 0.4 um), 7 B i 0]
(apical side, AP) JiI A\ 200 pL ZifyR S, M
(basolateral side, BL) Jii % 97 3k 600 uL {F A2k
W 37 CHUMBEFRAR A, 24 M 5 2 A 1) L B
s %) 180 Q-cm? (1S M ] PBS ¥iif AP 1Rk,
A3 BINON T BRI 25 RAL A1 RAL-NE ki 97
B, T 30, 60, 90. 120, 150 F1 180 min 43 FJ A
BL U HGE AR BRI, 48 0.22 um JEREE B85
KA HPLCllE & &, & Pl HE RREEE (Q).

n-1
Q:Cnx‘/l-i-é.cmwz

m-1

Ho, C, N n ANEE ] AT BURE SR
(ng-mL7Y), SAEE 1 & n-1 AN ) BT HURE i 34 JEE 2 A
(ng-mL™Y), Co NZGMIWIEEIIE (ng-mL7Y), Vi NZGH
Belkcum IR FL (mL), Vo A% AN a) 55 0 BORE 44 AR
(mL).

PO 32 S B0 AT A BN 3 Al ) (K
H] 100 mmol -L . 5P 30 mmol -L~* Fl#i 25 5 % 30
mmol-L™Y); 7€ 37 CHRE M P E 30 min 5 H
PBS ¥4 il 7, HARERAIER .

SD KRR OBREMESLI 5 SD MErE K 12
W, B R 2 1. 45250045 ) 12 h, HHTOK, 7
BHEH (ig) 4T 60mg-kg 7l 1) RAL-NE fl RAL
TREF] (0.5%F T EAYER). 2 42 )5 0.25.
0.5. 1.0, 15. 2.0. 3.0. 40. 6.0. 80. 10. 12 #
24 h ZHRERE E KA BUMZ) 0.4 mL, ZE& R0
B0, 4000 r-min T EGG 15 min B I, RAF
=20 CH5 o

MRH AR KWMLK AL 100 pL, &
1.5mL 0%, IMAWEARR K, WEEE 2 min,
4°C. 12000 r-min ' &0 15 min, EIHWZ 0.22 pm
JEFE L I8 5 R HPLC e 7 &

WERGITES SRR UCPIE hriE %=
(X £5) FIR, Crax M Trna A ILME, AUC, R TEVE T
ﬁv *HXHLE&%%UH%E% Fr:(AUC((H) NE)/(AUC((H) Xd!%ﬁfﬁ)x
100%E 7~ . K SPSS 22.0 #BAF AT gt 2 5 7
W, SR AT R R TT 2R t ke, W
K19 0.05,

&R

1 RAL BE2MNEFZEE

1.1 RAL-HPLC NE &ML 40 HFE §h Al
HFE M NV AT HE RAL M5E, HUEAY R AT,
TREA IS (8] 5 )4 8.6+ 9.2 F1 9.3 min. NE Jii PN
At R R R S B R A it 2 R y = 39
606x+762.23 (R*=1). y=43658x—24.934 (R*=0.999 9)
My =24084x— 371.44 (R*=0.9995), RAL 7£ 0.10~
3.00 pg-mL~t (R EFMFES). 0.01~1.00 ug-mL™t
(4HAREESL) A1 0.10~2.50 pg-mL ™ (LR S A
A RIFMEHEXR, B8 IN=10 iz EE N 0.10
ng-mL ™. NE JFE VPO RE S 40 HRE SR I % R 5 X
R RAL K. o @9k (n=6) MH K. Hia RSD
1/ T 0.6%. [A1 R A 96.11%~99.75% (RSD < 29%)
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HEME RSD 7E 0.3%~0.4% f1FaE 1 RSD ¥/ T
3.0%, FFEFEMAHTE K.

1.2 RAL 433k Ei+ 3.00~11.00 pgmL™
RAL 7£ pH 1.2. 5.0 A1 6.8 PBS [ 7& 17Kk 1 & R A7)
AR R, PRk Z 07 FE5 7 A=0.0629C +0.006 9
(R°=0.9997). A=0.0634C+0.0067 (R*=0.9998).
A=0.0631C+0.0274 (R°=0.9999) % A=0.0606C +
0.0092 (R*=0.9994), RAL . A, 7o 2 2 il i
() [ e K AE 95%~105%, RSD )< 2%, HHN. HIid
RSD ¥J< 2%, ff& k54K, FFE, £ 2.0~12.0
ng-mL A RAL 7EH R 2 R PRI R, e
HEfh 229 A=0.0639C—0.0014 (R°=0.9994), 1. H.
R EEFIR R H . HIA RSD )< 3%, RIE
1£ 95%~104% (RSD < 3%), /52245 R 755 & S
2 RAL £ BIEAE pH iARRE K IgPomw)

H 3 1 A%, RAL fEA[A] pH (1] PBS H P 1l 1 fif
FER/N, TE pH 1.2~7.12 W BE pH {E 7+ =i B .
|gPomyTE pH 1.2~7.12 W #IBE pH {EL 1)t = i 7 e,
4 pH=5.0 B, IgPow) > 1.

Table1l Solubility and oil-water partition coefficient [Pomw] of
RAL in water and phosphate buffer solution (PBS) at different
pH. n=3, X*s

pH Solubility /pg-mL™* 9P o)
PBS1.2 308+ 0.2 0.8+0.1
5.0 149+ 0.6 1.1+02

6.8 13.4+0.6 14+0.1
Water 7.1 3.6+01 15+04

3 RAL-NE B4 751&3t

31 RALZENEmSHIAFLEMEE ME 1AW, RAL
EFKF, . OA. LOA. Transcutol HP. EL35 Al
RHA0 i i FE 3 s, o (e O b ey, 1A 3
90.5 mg-mL Y, 17 75 H A Ak r 0 T A R B ARG

32 FMFWEMMEAMERE 1E 2R 1£ <100
nm. PDI <0.3 fi#& ~, A& 7R 2o,
Ut B O AL RE )RR, 25 R L 2. RH40 5 EL35
XP PP A ALEE /1Y E5E T SBO. LOA. LMO Al
OA; 1fi P407 & P188 ¥ 5 Fif I FL AL AE I 3R 55
454 NE %%t RAL MV (K1) KAMAS
MR (K 2), #F—% % RH40.EL35 S5iEA
JH LOA Al IPP ANFI LI I BC AL, 45 SR LI 3.

RH40 %t 3 Fi & il (1 AL AL e J B S 98 T~ EL35, [FlH
LOA Fl IPP % 1:2 V& & i, RHA0 R & il i 7Lk e

Jifem, IR E N NE # K FLAG2H R .
3.3 fA=J iEE NE# £%i1£<100 nm. PDI<0.3
FIX e K. (HRE KON T 20%E (K 4), 24 h

771 Lemon oil
45 = Linoleic acid
EH Isopropyl palmitate

40 EZZ Soybean oil
- B Oleic acid
=354
T T
& H
‘S 154 H A
2 H
L
= =
= H
w104 m —
= 5 —
] M —"
2 M —
B H 7
2 H —1
= < H —

54 % H —
0- /J H- HiH , N =T, ~ .
Cremophor EL Poloxamer 407 Cremophor RH40  Poloxamer 188

Surfactant

Figure 2 Emulsification efficiency of surfactants for using
various dils. n=6, X*s

=51 Linoleic acid : Isopropyl palmitate = 1:2
T Linoleic acid : Isopropyl palmitate = 1:1
[0 Linoleic acid : Isopropyl palmitate = 2:1

—_
g
L3y

"

.

i

wn

W

YR NN

Cremophor RH40

Cremophor EL

Surfactant

Figure 3 The emulsifying efficiency between RH40 and EL35
with mixed oils. n=6, X+s

C phor RH40 %

Figure 4 The pseudo ternary phase diagram of NE. Hollow
circle represents no drug precipitation from RAL-NE within 24 h.
Solid circle represents drug precipitation from RAL-NE within
24 h
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W NE KHILZPHT H 5oL, B, SEfr NE IX
HA NE KRBT H SN, SEhr NE X!
0%~20% Z. 1% . 30%~90% RH40 1 10%~50% &
A

34 RAL-NE &E&7  HE 5 SR, NELRAZ KT
NE2 (P<0.05). #%jJ5 (15 mg RAL) 5% NE Lt
6, RAL-NEL i 42 5 B A a6 (B 3576 T R %, EK
BJFRAAE PTG K. 1 RAL-NE2 575 (1 NE KRR
HWAE0hE 24 hisf oW Ak, {H 24 h W 25%)
Frit. B, #iE RAL-NE & fEAb 7 B4 :
RH40 : Z LN 5(LOA : IPP=1:2):3: 2,

200 i -10
- -
Q I o [ ] & P
. L 0
L Blank NE  RAL-NE
Panticle size H ||
= : 10 ?:
— 120 : =
o ; 2
= . Blank NE RAL-NE o B
o O ®- Zeta potential 20 o
) H
£ 80 | . %
= 1 309
40 i
| I l )
0 i 50
0h 24h 0h 24h ?
NEI L NE2

Figure 5 The effects of drug loading on particle sizes and zeta
potential of NE. n=6, X+s

4 RAL-NE HIFREIEMN

41 RAL-NE fIf?. zeta BIS5HZ RAL-NE i
127 52.9+0.9 nm, zeta {7 4-0.09+0.16, PDI Ky
0.09+0.02 (<0.30), ¥ife/NH A5 B e 4G
F L 6, RAL-NE FLi N 70 AT B35 51 I R ERTE o

E e MY Date Mag
JEM-1400 130 KV 13/29716, 16:18 15000 x

Figure 6 Transmission electron microscopy photograph of
RAL-NE (x15000)

42 RAL-NE ERUIBEHEPIRENE HE 7%
B, RAL-NE £ SGF 2 h § (PDI<0.2) f1SIF4h W

+ 1731 -
120
= T
B 1 . 402
100 - _—
C —_ i
____§- SGF 6
£ 80 SGF = SGF
2 _I_ 2
B g0 %
o % T 2
o &
g {028
2 404 E
204 0
—-0.4
0= r '

Initial values 0 h (SGF/SIF) 2 h(SGF)/ 4 h(SIF)

Figure 7 The particle size and polydispersity index (PDI) of
raloxifene nanoemulsions (RAL-NE) in simulated gastric fluid
(SGF) and simulated intestinal fluid (SIF). n=6, X*s

MR R /N Je PDI #B G A1, VAR R EZ
YT . [FIE RAL-NE 7E SIF JIAHT. J& O il 4 h 1)
RAL &84 (23+0.1). (24+0.2) 1 (2.1+0.1)
mg-mL . 8] RAL-NE 7640 B i b A
43 RAL-NE 83 EMEAE JF RAL fEMALEE
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Figure 8 The cumulative transport volume of RAL-suspension
and RAL-NE in MDCK cell monolayer(A), RAL-NE in 2 h after
adding inhibitors (B). n=6, X+s
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following peroral administration of RAL-suspension or RAL-NE
at60mg-kg'torals. n=6, X+s
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