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Scheme 1. Synthesis of interfacial active TEMPO derivatives (n =
11, 16) [2) 4-Amino-TEMPO, DCC, DMAP, CHCl;, 11, 18h:2a(n=
11: 79 %), 2b (0 = 16: 78 %); b) EgN, EtOH, reflux, 24h, ¥ =
BrELN': 3a (n=11:97 %), 3b (n = 16: 96 %); ¢) Na;SO;3, EtOH/H,0
=31, reflux, 20 h, Y =Na*S05= 4a (n = 11: 34 %), 4b (n=16: 30 %);
d) AIBN, EtOH, 70 °C, 6h, Y =Na'SO5™: 5b (n =16 : quant.)]
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Fig. 1. Interfacial tension between toluene
and water containing TEMPO derivatives
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Fig. 2. Scanning electron microscope images of polystyrene
microcapsules (24h, 2) and microspheres (36h,b)
<5 3>
[1] Marestin, C., e al. Macromolecules 1998, 31, 4041, [2]
Zetterlund, P. B., ef al. Macromol. Rapid Cormon. 2005, 26,
955, [3] Kubota, J., et al. Tetrahedron Lett. 2005, 46, 8975.
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Figure 1 PIT as a fanction of monomer/total oil ratio in POE(4)LE/

HD/monomer/water system with varions monomers. POE(4)LE=5

wit%, oil (HD + monomer) =20 wi%.

Table 1 Average diameter and particle distribution index (p.d.i.)
before or after polymerization of O/W nanoemulsions. POE(4)LE =
5 wit%, HD = 10 wt%, monomer = 10 wt%.
Before polymerization After Polymerization
p.di.[%] Diameter [nm] p.d.i. [%]
19.6 125 17.7
11.2 277 16.5

Monomer i
Diameter [nm])

152
258

St
MMA

@
Figure2 SEM images of polymer nanospheres.
Monomer: (a) St; (b)) MMA.
30
[1] K. Shinoda, H. Arai, J. Phys. Chem. 68,3485-3490 (1964)
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Formulatlon and evaluation of PEGylated niosomes for targeted drug dehvery
Tamer Shehata, Ken-lchl Ogawara, Kazutaka ngah and Tosh;ku‘o Kimura

Graduate School of Medlcme, Dentistry. and Pharmaceutxcal Scxences,

Division of Pharmaceutical Sciences, Okayama University, Japan

Niosomes are defined as non-ionic surfactant (NIS)-based vesicles and are formed from
the self assembly of non-ionic amphiphiles in aqueous media. In-this study, we prepared
various PEGylated niosomes composed of NIS (Brij 72, Span 20 or Tween 60),
cholesterol, dicetyl phosphate and PEG2000-DSPE, and evaluated their blodlstnbunon
characteristics after intravenous administration into rats. It was confirmed that all of the
niosomes prepared stably incorporated caleein. In addition, in-vivo study demonstrated
that PEGylation dramatlcally increased the AUC values of the niosomes composed of
Bl’lj or Span. On the other hand, the same treatment did not:significantly affect the AUC
value of mosome composed of Tween. We are now mvesugatmg the hepatic dlspogltlon

characteristics of these niosomes.
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DEVELOPMENTAND EVALUATION OF NOVEL NANOPARTICLE FORMULATION OF PACLITAXEL
Yuta Yoshizawa Yusuke Kono, Yoshiko Fukuoka, Ken-ichi Ogawara, Kazutaka Higaki and Toshikiro Kimura

Division of Pharmaceutical Sciences, Graduate School of Medicine, Dennstry and Pharmacéutical Sclences, Okayama
Umvexslty, 1-1-1 Tsushima-niaka, Okayama 700-8530 Japan

Paclitaxel (PTX) isa powerful chemotherapeutlc agent. agamst wxde range of cancers. Because of its poor water
solubility, PTX is dlssolved in the mixture of ethancl and Cremiophor EL (1 1, viv) for its clinical use, - However, this
forimulation is assoc:ated with a number of pharmacological and pharmacokmetxc concerns including the occurrence of
serious hypersensitivity reactions in cancer patlents To overcome these problcms, we examined ofw emulsion.and
liposome as a candidate of PTX nanocarrier. Emulsion was composcd of €gg phosphatidylcholine (EPC), Tween 80
and the mixture of triglycerides as surfactant co-surfactant and oil component, respectively. Liposome was prepared
with hydrogenated soybean phosphaudylchohne (HSPC) and cholesterol.  To iinprove in-vivo behavior of these
nanoparticles, PEGylation was also conducted. Moreover, to separately eva]uate the in-vivo disposition characteristics
of nanocarrier ltself and the drug included, we used nanoparticles labéled with 3chhc:lesteryl hexadecylether (SH-CHE)
containing “C.PTX. Although PEGylatmn significantly prolonged the blood circulation time of these nanoparhcles
after intravenous injection, AUC of PEG liposome was much larger than that of PEG emulsion. In addition, PEG
liposome was found to be more stably ircorporating PTX in the in-vivo situation while a rapid release of PTX from
PEG emulsion was observed. On the other hand, in-vitro MTT assay indicated that cytotoxicity of PEG liposomal
PTX was less potent than PTX formulated in PEG emulsion, reflecting the slower release of PTX from PEG liposome.
These resulis suggest that PEG liposorme would be a suitable nanocarrier for PTX. Now we are. evaluatmg anti-tumor
activity of PTX-loaded nanoparticles in a solid tumor-bearing mice model.
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'IMPROVEMENT OF IN-VIVO DISPOSITION CHARACTERISTICS AND ANTI-TUMOR ACTIVITY OF
 PEG LIPOSOMAL DOXORUBICIN BY rHSA CONJUGATION ONTO SURFACE OF LIPOSOME

‘Ryosiike Watari’, Shuhei Nishiguchi', Ken-ichi Ogawara', Jun-ichi ‘Yokoe?, Kazutaka Higaki', Toshiya Kai’, Makoto
Sato? and Toshikiro Kimura' ' : ‘
'Graduate School of Medicine, Dentistry and Pharmaceutical Sciences, Okayama University; 1:1-1 Tsushima-naka,
Okayama 700-8530, Japan and “Pharmaceutical Research and Devélopment Laboratory, Nipro Corporation, 3023
Noji-cho, Kusatsu, Shiga 525-0055, Japan .

B

In a series of our previous studies, we have demonstrated that coi;ju“géﬁc;fn of recombinant human serum albumin
(rHSA) onto the surface’ of polyethylene glycol (PEG) liposome prolonged the blaod circulation time after intravenous
administration in rats. Among various conjugation methods we have applied for THSA conjugation, the modified-SPDP
method provided the rHSA-conjugated PEG (rHSA/PEG) liposome showing the highest AUC. Since AUC is one of the
most important driving forces for the better tumor targeting of lipo,_sp'm;'dv drug based on enhanced permeability and
- retention (EPR) effect, we selected the modified-SPDP method to prepare rHSA[PEG liposome for further
investigations. In the present study, we evaluated the in-vivo disposiﬁoh characteristics and anti-fumor activity of
fHSA/PEG liposomal doxorubicin (DOX) in solid tumor-bearing mice. It was shown that rHSA/PEG liposome
exhibited longer blbod circulation time, lower affinity to reticuloendothelial system (RES) and higher disposition into
tumor tissue than PEG liposome. These pharmacokinetic advantages obtained by rHSA conjugation were also observed
for liposomal DOX. Correspondingly, tHSA/PEG liposomal DOX exhibited higher anti-tumor activity than PEG
liposomal DOX. These results clearly indicate that rHSA qonjugaﬁon'onto the surface of PEG liposome would be a
useful approach to increase the effectiveness of PEG liposomal DOX.
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PREPARATION OF POLYMERIC PARTICLES WITH POLY(ASPARTIC
ACID) HAIRY CHAINS

K. Tom1ta T. Ono

Department of Material and Energy Sczence Okayama University, 3-1-1
Tsushima-Naka, Okayama, Okayama, 700-8530, Japan (tono@cc.okaya_ma-u.acgp)

The aim of this work is to develop a method for preparing hairy particles which is
capable of introducing functional groups. D1spers1on copolymenzatlon of
hydrophobic monomer and macromonomer is a one-pot process for.preparing hairy
particles. Therefore, we synthesized macromonomer based on sodium polyaspartate
(PAspNa) as a reactive stabilizer for preparation of ha1ry particles.
"Poly(succinimide) (PSI), a precursor of PAspNa, can react with amino compounds
to introduce functional groups in the side chain. Thus, dispersion copolymerization
using the PAspNa macromonomer is promising for development of the functional
hairy layer on the particle surface. |

PSI derivatives with a hydroxyphthalimide end group were synthesized by thermal
polycondensation of L-aspartic acid and 4- hydroxyphthahc acid. PAspNa
macromonomers were obtained by a reaction of the PSI derivatives and acryloyl
chloride, and hydrolysis by sodium hydrox1de solution. By the dispersion
copolymerization of styrene and PAspNa macromonomer in a mixture of ethanol
and water, sub-micron sizéd polymeric particles were prepared. Flgure 1 shows the
transmission electron microscopy . (TEM)
image of ultrathin cross section of the particles
prepared with PAspNa macromonomer which
is stained by osmium tetraoxide and
phosphotungstlc acid. It showed that the
resultant particles were covered with a
PAspNa layer, Hydrodynamic diameter of the .
particles was investigated by dynamic light
 scattering method. Hydrodynamic diameter of
the particles decreased with increasing
electrolyte concentration. This result supports . SR
PAspNa chains on the particle surface are ,C;?.S,\S .Se"tm‘? Q.f tl}e. ,paﬂmdes
_extending into water. When the PAspNa With a PAspNa hairy layer.
macromonomer with high molecular weight PAspNa was stained by
~ was used for preparation of the particles, the OSmium tetraoxide and
change in hydrodynamic diameter was larger. ~phosphotungstic acid. |

Fig. 1 TEM image-‘off;_i,lt:f_z\lthin
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DESIGN OF - POVLYM,ER,IC DISPERSION STABILIZER FOR
PREPARATION OF MONODISPERSE POLYLACTIDE MICROSPHERES
M. Muranaka and T. Ono™ N

Department of Material and Energy Science, Okayama University, 3-1-1
Tsushima-naka Okayama, 700-8530, Japan * e-mail : tono@cc.okayama-u.ac.jp

Poly(dodecyl methacrylate)-co-poly(2-hydroxylethyl methacrylate)
(PDMA-co-PHEMA), copolymers with dodécyl and hydroxy groups, were
synthesized to use as a stabilizer for the dispersion polymerization of D,L-lactide
(DLLA). The dispersion polymerization was carried out in ‘xylene/heptane (1:2 in
v/v) mixture solution at 368 K using PDMA-co-PHEMA and 2-ethylhexanoate as a
* .catalyst. As a result, in the case with 1.25 mol% of HEMA, monodisperse PDLLA
microspheres were obtained (particle diameter = 4.5 wm, coefficient of variation, CV
= 4.89 %). Dynamic light scattering measurement showed that the presence of
micellar aggregates for PDMA-co-PHEMA in the initial stage was one of the
affecting factors to the polydispersity of the PDLLA microspheres prepared by
dispersion polymerization. Furthermore, we investigated the time course of
monomer conversion, particle diameter and CV to. clarify the optimal molecular
structure of PDMA-co-PHEMA for the preparation of monodisperse PDLLA
microspheres. In the case with 1.25 mol% of HEMA, the monomer conversion and the
particle diameter were increased with polymerization time, and the CV was decreased.
In contrast, in the case with 2,30 mol% of HEMA, the monomer conversion and the
particle diameter were increased with polymerization - time, but the. CV was not
decreased, “indicating that polydisperse PDLLA microspheres were prepared. In
.general, it is necessary for decreasing CV to sufficiently capture monomers into the
particle in the growth stage. From the results obtained in this study, we found that
the degree of monomer capturing depended on the adsorption of dispersion
stabilizers. Consequently, the HEMA content, initiator of polymerization of
D,L-lactide, in PDMA-co-PHEMA palys an important role for preparation

monodisperse PDLLA microspheres.
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Fig. 1 Chemical structure of PAspNa
macromonomer.

Fig. 2 SEM image of the partacl&c by
dispersion copolymerization of styrene
and PAspNa macromonomer. [PAspNa
macromonomer]=2.22x10"* g/ml.

)/ﬁ/ﬁZT/@ioJ:UI@ﬂ:z“x WA&&E%ﬁoT._#&*ﬁ%
DEFEY R O TEM @fﬁ% Fig. .3 \ZRT, ZOLIIZ, k73

12 PAspNa S SR D BV RETSRERS U, ZOZEHDRT

VUL EA L PAspNa =70 /v — BRI TR E 4L
Ty \&.é:?b%%%émln

Fig. 3 TEM image of ultrathm .ci'oss

section of the particles with a PAspNa
hairy layer. [PAspNa macromonomer]=
2.22x10® g/ml. PAspNa was stiined by
osmium tetraoxide and' phosphotungsuc

aci‘d.

Monodlsperse halry pamcles by. dispersmn oopolymenzatton thh macnomonomer

K. TOMITA, T. ONO (Okayama Univ., tono@cc okayama-u ac.jp)

Dispersion copolymerization of hydrq)hoblc monomer and hydrophilic macromonomer is suitable for preparing polymeric
" particles with hairy layer. We: s;mth&mzzed macromonomers deérived from sodium , potyaspartate (PAspNa) and applied them
as a reactive stabilizer in dxspetsnonpolymmzaum. PAspNacanmactw:ﬂa ammocmnpumdstomtmduceﬁmcuonalgtmps
into the side chain, This, dispersion copotymerization using PAspNa macromonomer is pramising for devdopmmt of the
finctional hairy layer on particle surface. Dispersion copotymerization of styrene and PAspNa macramaniomer in a mixtire of
ethanol and water was carried out. Mmodlspa'sepolymmcparuclmmoblamedm a lowcmcemmum ofmaamnonm
with high polymmzaum degrea Particle diameter distribution increased with i increasing macromonomer concentration and
deumsmgpolymmzaum dcgmeofmammmmner The existence of hairy layer of PASpNa chains was’ clarified by the
tmnsmmmelewm mla'osoopy(TEM)nnagesoftﬂu'aﬁmmsecuonsofpmhds :
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Particle size control of monodlsperse PDLLA microspheres in dlspersion polymerization
M. MURANAKA, T. ONO (Okayama Univ., tono@cc.okayama-u.acjp) | \

We prepared monodlsperse poly(D,Iflactlde) (PDLLA) mlcrospheres by dispersion polymenzatlon of
D,Llactide. Ttie’ polymenzatlon with PDMA-co-PHEMA synthesized as a polymenc stabilizer was carried out in
xylene/hepta.ne (1:2 in v/v) solution at 368 K for 3 h. PDMA-co-PHEMA has hydroxyl groups as.an mmatlon
groups for anionic dispersion polymenzatlon As a result, monodxsperse PDLLA mlcrospheres in 1.3 ~5.8 pm
size range weye prepared by changing of PDMA-co-PHEMA concemmtlon, ‘molecular weight and HEMA
content in PDMA-co-PHEMA. The particle diameter decreased ‘with increasing them. The reduction of the
,partlcle diameter contributes to protect the aggregation of particles by adsorption- of the graft polymeric

~ stabilizer. In conclusxon, we found that PDMA-co-PHEMA concentration,- -molecular weight and HEMA ‘content
in PDMA-co-PHEMA strongly depended on the particle diameter of monodispérse PDLLA microspheres.-

273



AMEATREFIF LI W/ W/0 v/t s O

(RLIAREER) O ("%f) 2| Bk - ®FAT) (E) W%%Yé‘ (AL (E) I8 5

LHE
mﬁ_mfﬂi_%@ﬁ&ﬁ" it&ii%ﬁ%kiﬁ@

FIMT & o TRAR CHRICBELERTHD, HE, K
HEABRE RO (water-in-watef emulsion) & -

UTHRA, ZONBRERVARENER ShTn s
D, RROFATIAY 8 VRE R, ARED
77L'C°'7f’ ﬁﬁéﬂtﬁ% NT7V—Dxe Ny arTHY,
SRS TRV D & & TERICERETR
SSAEERER S EATA LR TEBEVIA Y v b E
HLTWD, FHFFETH. A AR TR BT
AVSIRE, WRICABEED Z LTk THAT L
8 Y ORBERDI,

21) WERERAV STy s VAR

Y TF LA K (PEO) (Mw4,000) KK E
FHA N5 Dex) (Mw 40,000) APEHERA LA
HTAEREFE U, OB, PEOrich HZHETD

_7=®IT Reactive Be 2Lz, HEIJFA P

(12000 rpm, 1 min) %AV \Tykﬁt_*ﬁ% BT 5T
LTWIW TN E VAR L, 0T e
AR YNEH T ) AT — b (Spans0) %ISR
SRIcAFPTH Y (HD) BRI L, 74 22

F—E B (4001pm, Smin) ZRVTERTS
Z LT TR Ya LRI BoNiEsT<
N TSRS CRE LT,
22) vAoaYTs¥ *-Eﬁwt.ﬁA:LV/W/a v
1

A#AL LT PEO mma Dex mmwwm
3H7F & L C Span80 R¥AR &t HD BKE V2, ¥/
] /Vﬁ>6£¥&éﬂf%ﬁ%¥§ﬁﬂ%®v4 ray
7y B —CEAMT B LICL Y, AT a Y
BBz, 7235, AGERSEIES wl/min, HASRDHEIZ SO

/min & L7z, %Bhﬁ@"‘:ﬂv»/a /Piﬂ’ﬁ%iﬁ'% '

TR,

" Fig 1 &JM&JE%O W// W :!:'?/l/./a /k %@73‘(
w/ W/O :nvﬂ/:/a v (ﬁ"*m’wl/./a V) ONEH

LG TEA R N PEOrich #iiX Reactive Blue I 1 #

WiEEEETS, 25 wt% PEO, 7.5 wt% Dex DEfET

méﬂtW/ WAy s /‘Cb‘iPEO rich {HASENE

,ffauztbmddb 75 wt% PEO, 22 5wt% Dex (Dép%‘*

274

'ﬂiPEOnchﬁ?blﬁ'ﬁﬂﬁlJiZ) Libhol,
FRIZRLT, ﬁ%wﬁﬁﬂﬁﬁi’@%ﬁi LEZW/W/0
T » Y. PEO rich #84% ’“"k.Dezxnchﬁ@%
HI%EES = L BEh o7z, itﬁiﬁﬁﬁm W/W %
&%Mﬁé}%ﬁéﬁg L. fERE LTHBOES T
v VAR EhE, .

Fig 2 K~A270u Y77 Z—EfAWCHRELEW /.
W/0 vV /wﬂﬁ%"'ﬁﬁﬁﬁgﬁ%m‘é‘o Bbh
e o V OFHHIFEL 964 pm Tm&

(CV) fEIZ44 %, PIAKIE (Dex rich ) @&iﬁ%@-
CV iX66%Tholt, \_OJJ: TN <A Iu)TIE
—&HVWDZ A P /?‘J%J:UWNFE@?&?%
BOBSBZBEE W /W /0 =w/ia VEEBTL

IR L,

usmganagllator (A)225'wt%PEO 75v&%Dex(B)
75wt%PE0225wt%Dex. '

l)AIbe!t T. Poomnga, Langmuir, 24 1644-1647 (2008)
*TEI.&FAX 086-251-8908 .
e-nail:tono@cc. okayama-u.ac jp



SRR AN T 4 U VP ) BT OWR

(B O (%) BE - (3 He 8- @ N B Otr LR RE 3

LS ﬁ‘ﬁﬁﬁ%i’éﬁ&iy’étﬁ'ﬁﬁlﬁum L= Rrr
e DL ETH B L Laash: K

N74Y /%oa*@am%< tiﬁ?kﬁ?hi%b \EDIT,

ﬂ%ﬁ{%\@%ﬁm#m gL 25 TVD, I T,
= DBAKIEDEY \ﬁ'ﬁ%@ﬁl&f@ﬂﬁf‘% F=AAIi}
rh i L ISR~ OB\ SO N v v )
T ORERLEE SATVWD,

F 2 CABE T TR R OR VIR (PLA)
L AEKEAEEEORY =F L%y A K (PEO)
YTy s EKEA (PLE) »OHERENST /R
FiT3E Uiz, PLEIZPEO &7 Ay hOERIZL Y,
N TAEd) T@mqﬂ?%%ﬁ@r‘]_l:wﬂﬁéné

i, 100 BEOHBLET B T ERNTS

= LT, EPR 372 Pic & 0 B~y RS
TE 5, ARETIL m&m&umﬁvw yv
P&t PLE ./ ﬁ%@ﬂ&%b&%?ﬁﬁki »—EIE
LOFBITHOVTHET D,
2. 53R
21)PLE OAFR PLE DAMIL, ﬁa&ﬁ&d S /E%:
#A L7z PEO (MeO-PEO) R ERM#IE 35, D,L- 4
'3‘_ F@BﬁﬁEALbJ:OTﬁOﬁ—Q ’I%’ﬁjzl/ﬁ- PLE @ﬁ

THIHTR M) LHTFRIM M/M) &5 VERE

JEaSNIS 74— LD RIE LT, ¥72, MeO-PEO

LB LU PLE @ M, &mu\fﬁm ﬁm/\—; VA

(HLB) ZEH Lz (Table 1),

22) N7 4 Y PE PLE -/ RTOMRK PLE-B
& BL74Y /%Wﬁéﬁfbmx?/vm&%mm
PLE-A &m@é«tmm&m kL, BEERE
LY oW vy a VERBLEL, Bbhizow =
<Nva /M&%EOW%FBV\T%L s
DR FAE AT RSB I L T, i
FEFEMLENL muﬁ%&maﬁ%un
PHEREERE LI,

23) BT 4 Y RS PLE T/ BT OB
EBLAERALT 4 v NE PLE 7/ W ¥ %&

dansyl-bmeﬂalonme FURRERTRY SRS

‘ ST, TOHEIRIZ B BusyS %:ﬁil/ TR
L. ﬁ%& b NS5 T74 (TLC) VB Z LT
NT 4 Y v NEt PLE f/*ﬂ%ﬁ%@—ﬁ%@%
BREmRE L

Fig. 1R T 4 Y 2P LTVVRVWPLE 7 8L

. FORER~RIET PLE-A BEOHEBIIOVURT, &

(DFF"%JZ Y. PLE-A ﬁﬁaﬁgﬂﬂkﬁﬂl‘ ®/ond PLE

T/ *ﬂ%wﬁ&&jt% AEFERB T LIZAEIL
S¥Y, PLEA bﬁ’@m?zv&w%ﬁﬁ?&ﬂ%ﬂf
Z;ﬁﬁﬁﬁﬁlk LTV TWAZ & ERE LTV,
¥7-. PLE-A JREEDS 5 wi%DRE, 75 pm FREEORED T
/INSVVPLE T/ RiF ETREICE T, EbIT, HHEBH|
THHERNVT 4 Y UEFERSITRWTH, RUHE
BUZMETC 100 nm AT ORNT 4 Y R PLE T/
ﬂ%@%@gﬁfﬁﬁ’(ﬁy) 7

Fig. 2138V 7 4 U REPLE T/ *ﬁ%%ﬁﬁ‘c“ﬁ'
7o U VR~ O N R R OBRE LT T, Fg. 2.
/N J’ﬁﬁﬁﬁ‘fﬁ‘ﬂi dansyl-L-methionine FRD ARy b

. ) @%ﬁéi’bﬁ. (Fig. 20), —F. NHRH%I—E

ﬁ@%wiﬁﬁi’ﬂ dansyl-l -methionine sulfoxide FI3E
0)%?717‘:%-1’/ K (S;) #FEH L (Fig. 2b), T DRER
b, mm&u VBB LI RAT 4 U VP
PLE F ) BBt s o L S BNz

7% Table 1 Characteristics of PLE
“Sample . M,” MJM, HLB

PLEA 523 167 - 1663,

PLE-B . 32872. 132 265
MeO-PEO: M, =4,852

'__‘400' T T T T
£ ,
& O
5 300 -
]
o 2004 -
2 o
&) . .
£ o
¢ N 1001 o -~
il i 1 S R | L Q
o 1.2 3 4 5
PLE-A concentratlon [wi%]

Fig. 1 Effect of PLE-A concentration on the partice dismeter of PLE
nanoparticles without] poxphynn.

Flg, 2 Bhotogrmhs of TLC pldeunderIJV hght.
() before, m-admtm, (b) after imradiation
[B530R]
[1]A Vilaetal, J Controlled Release, 98, 231-244 (2004)
*TEL/FAX: 086—25 1-8908
E-mail: tono@ee. okayama-u.acjp

275



7M$__’El£~£ﬂ5 7‘. W/W/0 ::vaa/a)ﬁﬁ@!
 (BREE) O%RIRE, (WF?’(FEI) m%m!a, ({Eijtl‘mﬁ) N

[#E]

BRI Ny a VIZBRE - LS - &R &Ewﬁﬁﬁﬁﬁfﬁhkm%éhfkb
water-in-oil-in-water (W/O/W) Ty g R oxl—m—water-m-oﬂ (O/W/O) e a i
Do ERHHEBERESFEEEBRE LEREAVD Z LT 0IO/W ==L g % WIW/IO
Ty a vtV okBART AT a LR, ERLOREAVEESRTFREENEE Sh

TV 3[1,2], #5&EH & LT 0/0/W Lo /wwmm% L ebodadh N k=)
FEWE BV WW/O =2y s V2B L TOBEMIHIZIER, £ 2 TAFRECIL,
CRE OB REAEE S FRREZRAET A LI o TRLR A A THROMES
AL, MPICHBERBZLiTkoT WW/O TNy s VERBL, ROESBILS
%m*aa)lé&wﬁﬂ%‘%&w_oﬁamfé '

8]
1) @ g%%wt@‘*r—*«ﬂ//a RS
RYzFLdH v K (PEO) (Mw 4,000) KBEKLTXHAMT L (Dex) (M’w 40,000)

R ERS LA R Z R L, £ OB, PEOrich & Ju@a 3 5 - iz Reactive Blue
180 RBI80) WM L7z, AEDF A F— (12,000 rpm, 1 min) % BV VTAE - AER 2B
THZLTW/WEeAya v eRlBLE, ZOIYAY s VIEEE 3W%D YL ER Y
®/) ALz —} (Span80) RVMEESEI~FYF V> (HD) WEPICHET L, FA4 A2 ¥
— B BEHE (400 ipm, S min) ZAVWTERETEZ LT, ?EAI‘?/I//EI NE < Y
bhiEaT v N va VT EEME CEE L, '

) v A7a )Ty B~ %ﬁwtﬁAva/a/%ﬁ

AKHEE UTPEOKIEIE S -

‘Dex 7J<Y"W§0)?EA?"‘& T
e LT 3 wt%® Span80 %
VAR S 67 HD MR AV
oo YU UTMBEEESHh
TeAkiEE Y FRIEBROCA
zu 77 E—THAKT
HZiiLy, A=<
varEhit (Flg Do =
LAY aRRERIIT T AR
T, 1 wt%. Octadecyltnmethoxysxlane YR CREBKLAEEIE L %@%}ﬁb\f_o 28,
ARFEFHEIL 5 pl / min, HABFHIZ 50 pl/ min & U7, Outlet IZER Y £HF 72 F 2 — 7 (108 mm)
KWE 0s & L BOWEEATYAY 3 v ONEHEOREELE 2 EME CRELE,
it%ﬁ%ﬁ&%%ﬁb mﬁﬁﬁm%h%hmﬁﬁéﬁﬁfé kTﬁAIvW/a/
DHKEDEH OEIEEIT o 7,

IR ERE] '

1) §%%b\t@*’*x'~?/v/a vERRL
Fig. 2 WAEETHRO WW Tl a Y b2 OKETHR S HE Lﬁﬁt é*li‘%’) itk
Preparation of W./ W / O emulsion using aqueous two phase systen, M. Yasukawa, E. Kamio
and T. Ono*, Graduate School of Environmental Science, Okayama Uniiversity
*TEL/FAX: 086-251-8908, E-mail: tono@cc. okayama-u.ac _|p

'Fig. 1 Scbematic illustration of experimental equipment.
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