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Fig. 1. Phase diagram of HCO60/Plurol system.
Symbol: (O) SMEDDS formulation, (@) non-
SMEDDS formulation. Oil was Sefsol-218. The
region surrounded by a solid line shows the
SMEDDS area. (A) HCO60 : Plurol=10:0,
(B)9:1(C)8:2,(D)7:3,and (E) 6:4.

A F Vol. 74, No. 5 (2014) 323



(Nil) ZH w7z, flifHIZ 1 Sefsol-218 (Propylene
glycol monocaprylic ester) %, HE{GEHEAIIZIE 11
o HS & 10 #io LS # T, # 2,500 L J5 % 8
MEMICA 2 ) —=v 7 L7. SMEDDS L)% b
% { JeH L7z HS X Polyoxy ethylene (60) hydro-
genated castor oil (HCO60) TH Y (162 L)),
bIAALIIITENT: HS TH - /2. HCO60 %D WLJ5
2B W T, Polyglyceryl (6) dioleic ester (Plurol)
A d% < ® SMEDDS L5 2k L7z (M 1T
b K& 7% SMEDDS #Z Bk L7:) LS Th -
72. £ 5T, Plurol # HCO60 ICE#HE A LS & LT
B L7z, HCO60/Plurol ® &I 5 oil &4
FLWEOWHEH,S (Fig. 1 A~E), BNhOHEZE
AT %, Rl E LGRIRLZ:, wihok
BT, AHEERLIWAT IO il e ME (<
33.6 nm) ZEHK LT/, HTFS Y A5 a7z Hwn
5T LIZED, BBOMWY GRINARE, ) 556
MAgb Iz ToWRENE (&0L57) DR 2
IV == YIRS RDE I ED o, ThITK
D, #oT, RTZ, REWEZERTLILERL
PR E AL DY R EIRT B Z LA REIC %
brWifsshsz. ¥7:, BZEHED SEMDDS & L
TOBFEETE D R HETAR D W REIC R B LIS h
7z,

3. AmMEIOHESL LVBEDTE

FRBROX ) LR A 7 ) —= v AR B
&, SMEDDS & w9 Hiiz, MMIcise 2 &
TEBLXHCHAB. Thbb, 90 2iMAID,

A)

200
w r A
A L
A 150
= L
= i
“ 100
- C
= r
& o)
2 50 [
g X3
25 C =

0 L LY mie
0 10 20
HLB
Fig. 2.

(B)

Number of SMEDDS

COME, WAKEICHEbD S TSN E W) For-
mulation profile Z 8RBT H I LA TE L LHIT%H
5. 22T, LdomEcHionlT—5 2FH
LC, HSIZHEH LM dpl 2y 5.

HMAIBEREEL LC, % HS 2K L7z SMEDDS L
Jio¥ (SMEDDS JEHRE) # w72, —BICH
TG PEA OFEVE Z /RSP & LT HLB 2160
Tw3%, SMEDDS EKiE~DEE% Fig 2 (A)
(2R L72. HLB & SMEDDS 25 B3I TE IR R
513, HLB & SMEDDS R fE IS ELHE 1135
LaWnwZ &2V 572,

W2, HSOZF L v 7Y a— i mEVEE
SMEDDS WL i#% Fig2 (B) [27uavy bL7. £
DOFER, KUV ILR—} (PS) 40, PS80, TPGS,
Gelcire Z W T, =F L 7Y a—VAEV
oty SMEDDS WLJ5 A3 2 i 1h) A
Wohiz, Fig. 8IZHIRLZZEHIC, =FL 7))
I—NVD X LBKIERTBREL kB E, BUKE
BaoREA (H) 292 %0 (He—Hy), Hubf (0)
BbRELBRDZIEPMONT WD (0,—60,). Bk
HBODEAHNKEL BB ET, T2V a Vi
Lo OBMA I b, KR LT
Ya vk - G-tliohsZ iRy,
Wya vREL LIz HERE L2 —T, R e
PREL B LT, TNy a3 YBKEEO R
PEAEOMRAKRE L R, MAEIB/MEL RS
K ro72bDEHHEL. DEOX A=A LITHD
&, TF L7 I— VAT VDN 52

W, TNV Ya P RENRB X OM/MMEL,
200 r
*PS20
L A ® PS40
150 N A PS80
- = Labrasol
L OHCO040
100 | AHCO60
L +TPGS
L O W Gelucire44/14
50 | XBL2
OBL4.2
P2 ¢ ©BL9
0 b8 & =
0 20 40 60 80

Number of ethylene glycol (mol)

(A) Relationship between HLB of HS and number of SMEDDS formulations. (B) Relationship

between number of ethylene glycol of HS and number of SMEDDS formulations.
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A) (B)
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(ethylene glycol) §
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Fig. 3. Illustration of surfactant shape with (A) large
mole number of added ethylene glycol (i.e.
large hydrophilic group) and (B) small mole
number of added ethylene glycol. 0: central
angle, H: thickness of hydrophilic group (i.e.
surfactant layer).
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Fig. 4. Plasma concentration—time profiles of Drug-A
in Beagle dogs after oral administration of the
jet-milled (&) and optimized formulations (@,
200 mg/mL) at a dose of 20 mg/kg. Each value
represents the mean and SD (n=3).

O, HEWREEIERCE U Eh, Ry zFL v
71 2—) 400 (PEG400) #ANZE, B 200
~250 mg/mL Tdh ) BN EYEHREZH LTV
728, BARAIEE L COBMAEEMEA LD D EW
LEMIi L7z, LA L PEG ®ANI KNI B W Ty
B E LR T 5 D O0, SEY IR IHT H L
AUREDHEFFCTE o 72, 22T, Drug-A D
At SMEDDS/ 3 & V8% (HEE &8 © 200 mg/
mL) %, HTFS Y A5 Ak Y it L7 WP
LML EEDOFI 721 T <, #iIRE o API oAl
Jivh O EIREE % RAEHli 3 % & & TR RN 2 AT -
7.

L) & LT d-o-tocopheryl polyoxyethylene
1000 succinic ester (TPGS) : PEG400=8 : 2 Ol
FHEBIRNL RAUKFIZEEESEAETDH > 72 200
mg/mL Z3ER LTz, KB W CRELAIIRE %
W L, PEG400 BAI L L CTL ) HWL XL T
HMEFRE LT 7z, WP I 35w T, Sl i3,
Vv FINWVILTDOR 16.5 5D AUCoun Z7R L 72
(Fig. 4). L., HTFS Y A7 A1, W5 bhskL
WAPLIZBWT S, B EHE 2 A5 % 5 &
JiOBEEWRICT ALY —VTH DI LIR
Shi-.

5 % b W L

HTFS Y AT A %Z WA LT, Maeiikza
T HEMALE L YA SHE X b SMEDDS/ 3

LIV D5 — & R — Z A I I CRESE T &
b, TRICXY, BigZe APTICH LT, HHmICTT
WAL ZRT X9 % "B OREIRBIC %
5. BN, AR 2 ) —= v 7 TORHR,
BAFRORFLICHFS T2 LWFEsS NG, B
MCTRBEICRELTYE5008H 505, NHiLd s
ILEW 7 a7 7 4 M2 U 7B % D v ik
LEZOLNA.

BlATo HTFS ¥ A5 A 121, W2 P4 % 3%
fliRASHAR TR TV, X ) ER IS G
AT HRELTORFTOD, BHPEAE Y in
vitro WUV FEH: 2 HTFS ¥ X 5 A~NHAA S 9
LB R EDTVS. ThHD 2 F—<Iilon
TiE, 5HBRBEL T FETH 5.

ARTITHA L72RNAFIC L D L5 2 U5 S
BTV EF LD, 2R3 THEZTHHELZ W
7272& £ LW RFPIRAER <P B EBIRITHR S
BHBLETFET. 2 RO EIIHAY, FE
ik B LTI w72 vz A s s
HRFEH, RYEAMIEHE, SREISAEMZER,
NMEMEMER, JILHEZEE, st EESEp%E
B SHFAK G 5K ISR LET.
AWFFERR 2 X — AT 2 BAFGE 2 Rl T, AT
DREBIZDOARZE LT, BEEMHABEDODRAE—FT v 7
LICEBRL, WIS L BRI, Bhlzfi%ks,
XDHEIIRTO5ND X9, YREKEL TV IFET
T, ORBIC, RO EZ VW2 T2 8IS,
DX DHLBRL EIFET.

50 B X ®

1) K. Sakai, H. Maeda, T. Yoshimori, K. Obata, Y.
Ogawa, High-throughput formulation screening
system for self-microemulsifying drug delivery,
Drug Dev. Ind. Pharm., 35, 746—755 (2009).

2) K. Sakai, T. Yoshimori, K. Obata, H. Maeda, De-
sign of self-microemulsifying drug delivery sys-
tems using a high-throughput formulation
screening system, Drug Dev. Ind. Pharm., 36,
1245-1252 (2010).

3) K. Sakai, K. Obata, M. Yoshikawa, R. Takano, M.
Shibata, H. Maeda, A. Mizutani, K. Terada, High
drug loading self-microemulsifying/micelle for-
mulation: design by high-throughput formulation
screening system and in vivo evaluation, Drug
Dev. Ind. Pharm., 38, 1254-1261 (2012).

326 A F Vol. 74, No. 5 (2014)



