generated emulsions by Y-type microchannel were shown in
Fig. 16 when the flow rate of the water phase and the oil phase
were 50 -0.5ul/min anq 200-2pl/min, respectively. From Fig.
16, as the water and oil flow rate decreased, generated
emulsion became lager. Figure 17 shows the optical
microscope photographs of generated emulsions by ultrasonic
device when the flow rate of the water phase and the oil phase
were 50-0.5pl/min and 200-2pl/min, respectively. As is the
case when the flow rate of the water phase and the oil phase
were 100pl/min and 1pl/min, sonicated emulsions were too
small. Figure 18 shows the distribution of the emulsion
diameter measured by DLS when water and oil phase flow rate
was 100-1pl/min, 200-2pul/min, and 50-0.5pl/min, respectively.
According to Fig. 18, the difference of residence time had little
effect on the emulsion diameter. This reason is considered that
concentration of the oil phase was so low. Thérefore, change of
the residence time didn’t influence the emulsion’s diameter

greatly.

Table 3 Flow rate, residence time, applied voltage and driving

frequency.
C D E
Water phase {ul/min]} 100 50 200
Oil phase  [pl/min] 1 0.5 2
Residence time [min] 34 14 6.8
Applied voltage [V,] 100
Driving frequency [MHz] 2.25

(1R)

Fig. 16 Optical microscope photographs of generated emulsions
by Y-type microchannel. Upper: (D) condition flow rate, under:
(E) condition flow rate.
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Fig. 17 Optical microscope photographs of generated emulsions
by ultrasonic device. Upper: (D) condition, under: (F) condition.

Intengity (%)

10600

== 50.0.5 [pl/min] = 100-1{lmin] === 200-2 {pl/min}

Fig, 18 Relationship between emulsion diameter and intensity
measured by DLS when flow rate was changed

In" addition, the experiment of changing oil phase
concentration was conducted. The applied voltage and the
water phase flow rate were constant value, 100V, and
100ul/min, respectively. The oil phase flow rate was changed
2, 5, 10pl/min. Figure 19 shows the distribution of the
emulsion diameter measured by DLS when water and oil phase
flow rate was 100-2pl/min, 100-5pl/min and 100-10puV/min
respectively. As shown in Fig. 19, as the concentration of the
oil phase increased, sonicated emulsions became larger. This
reason is considered that the require irradiation intenﬁty to
generate small emulsions was increased as the concentration of
the oil phase increased. This experiment also corresponded to
the references.

10000

Size (dnm)
=5 100-2fjil/min] #55100-5 [plfimin] smeem  100-10 [utfmin

Fig. 19 Relationship between emulsion diameter and intensity
measured by DLS when concentration of the oil phase was
changed



4. Conclusion the Japanese society for the study of xenobiotics Annual
Meeting, 2006, p. 224.

In this paper, the generation of emulsion was conducted by
the ultrasonic device and the microchanfel. By integrating the
ultrasonic device and the microchannel, the small device and a
flow process were realized. In addition, contamination of the
emulsions was able to be avoided.

As the applied voltage increased, sonicated emulsion
became smaller and distribution became sharper. When the
applied voltage was _lOOVp.p, sonicated emulsions’ average
diameter was about 200nm: However, as the concentration of
the oil phase increased, sonicated emulsions became large.

In the future, to realize emulsion generation when the
concentration of the oil phase is high, microchannel’s
cross-section would be changed. In addition, microchannel and
ultrasonic dévice would be laminated to be smaller type.
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Hepatic disposition characteristics of Liposomes Coated with Mixture of Hydrophilic Polymers
Tamer Shehata, Ken-ichi Ogawara, Kazutaka Higaki and Toshikiro Kimura
(Division of Pharmaceutical Sciences, Graduate School of Medicine, Dentistry and Pharmaceutical Sciences,
Okayama University)
Introduction: Although liposomes are good candidates for efficient drug carriers, the rapid clearance by the
reticuloendothelial system (RES) limits their application as drug carriers to other tissues and/or cells. Besides
several physicochemical properties of liposomes, such as size, lipid composition and surface charge, certain
serum proteins associated onto the surface of liposomes, so-called opsonins, largely influence their hepatic
disposition after systemic administration. Surface modification of liposomes by polyethylene glycol (PEG) is
known to increase their blood circulation time by inhibiting the interaction of liposomes with opsonins. Recently,
lipid-modified polyvinyl alcohol (PVA) is also suggested to be suitable for the same purpose. The objective of
this study is to evaluate the biodistribution and hepatic disposition characteristics of liposomes coated with the
mixture of PEG and PVA.
Materials and Methods: Liposomes, of which the composition is egg phosphatidylcholine:cholesterol:
polymers = 55:40:5 (molar ratio), were prepared by solvent evaporation and hydration method. The resultant
liposomes were extruded through a polycarbonate membrane filter and their particle sizes were adjusted around
100 nm. In the in-vivo studies, liposomes labeled with *H-cholesteryl hexadecyl ether, were intravenously
injected into male Wistar rats. Plasma concentrations were determined at different time points and the tissue
distribution of liposomes was measured at 6 h after injection. To evaluate the hepatic disposition characteristics
of liposomes, single-pass liver perfusion experiments were performed. Furthermore, to analyze the serum
proteins associated onto the surface of liposomes, total protein amount was measured and SDS-PAGE analysis
was conducted.
Results and Discussion: Liposomes coated with polymer mixture of PEG and PVA (4:1, mol%)
(PEG4%/PVA1% liposome) exhibited the highest blood circulating property among liposomes evaluated and
showed higher AUC and lower hepatic clearance than any other liposomes including liposomes coated with §
mol% PEG (PEG5% liposome). These findings were supported by the significantly smaller hepatic disposition
of PEG4%/PVA1% liposome than PEG5% liposome in the single-pass liver perfusion experiment. In addition,
the pretreatment of perfused liver with trypsin did not affect the hepatic disposition of PEG4%/PVA1%
liposome, while the same treatment dramatically decreased that of PEG5% liposomes. These results clearly
indicate that the coating of liposome with the mixture of PEG and PVA can avoid the hepatic disposition via the
receptor-mediated endocytosis, while the hepatic disposition of PEG5% liposome can mainly be ascribed to the
receptor-mediated uptake. On the other hand, the total amount of serum proteins adsorbed on the surface of
PEG4%/PVA1% liposome was found to be significantly lower than that for PEG5% liposome. In addition, SDS-
PAGE analysis indicated that there was quite large difference in the profiles of serum proteins associated onto
these liposomes. These results suggest the decrease in opsonins and/or increase in dysopsonins associated on
PEG4%/PVA1% liposome. We are now trying to identify the serum proteins adsorbed on these liposomes.
In conclusions, the incorporation of small percentage of PVA into PEG liposome could reduce its affinity to the
liver and improve the in-vivo disposition characteristics.
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%, AFEHE TiL. PDMA-co-PHEMA D4 FREENE b B8 PDLLA 37 0 A7 =7 OFERT
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[88) BAMAFIE L GREEM LSV YA BeE LTH

NT U ERAVWTE /v —ThbDMA L HEMA 2 HEE Y0 Mo
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Fora<w bS5 74— (GPO) KEIVWHTE. B FES
#i. HEMA EARCHEEH LT,

F/)<w—¢LTDLIIFF, HBEEAMELT
PDMA-co-PHEMA ZEfRERTzH TV UINTE v =12 (VW)
DEAEKETHM Ui, TORRKICHEL LT2-2F /1
~FYUEBEAX(NEMLTES L, RE L7 PDLLA
I/ nRAT7 =T EERETEMEIC L VR LRES
BEERE L,

[55 - 8] Fig. 2 I8 LN PDLLA 3/ 0 A7 =7
® SEM BEE %77, Fig.2 £ 0, VBLREEZFOEHS
B PDLLA 37 0RA 77 CHHI PR TE, =
DT Lhb HEEEHIE LT PDMA-co-PHEMA % AV ;
7= DL-F 7 F FOHBERIL L > THS# PDLLA 27 “ -

- Fig. 2 SEM image of PDLLA microspheres prepared
BAT =T ORI LT with PDMA-coPHEMA-A P

Fig. 1 Chemical structure of PDMA-co-PHEMA

Preparation of monodisperse poly(D,L-lactic acid) microspheres by anionic dispersion polymerization
using the polymeric stabilizer with hydroxyl groups

Makoto MURANAKA, Tsutomu ONO (Graduate school of Environmental Science, Okayama University, 3-1-1
Tsushima-naka, Okayama 700-8530, Japan)

Tsutomu ONO: Tel &Fax : +81-086-251-8908, E-mail:tono@cc.okayama-u.ac.jp

Key Word: Graft polymeric stabilizer / Anionic dispersion polymerization / Poly(D,L-lactic acid) microspheres /

Polymeric micelles

Abstract: Poly(dodecyl methacrylate)-co-poly(2-hydroxylethyl methacrylate) (PDMA-co-PHEMA), copolymer
with hydroxyl groups, was synthesized by free radical copolymerization and was used as a stabilizer for the
anionic dispersion polymerization of D,L-lactide. The effects of PDMA-co-PHEMA concentration and hydroxyl
group number on the particle diameter and polydispersity were examined. In the case of PDMA-co-PHEMA
with lower hydroxyl group number, monodisperse PDLLA microspheres were obtained. In contrast, in the case

of PDMA-co-PHEMA with higher hydroxyl group number, polymeric micelles were formed.
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Table 1 Characteristic parameters of PDMA-co-PHEMA and the product for dispersion polymerization

. PDMA-co-PHEMA Product
Stabilizer -
Mw MwiMn CF (%) Morphology dp CV (%)
PDMA-co-PHEMA-A 49,380 2.46 1.45 Microsphere  4.53 (um) 6.14
PDMA-co-PHEMA-B 40,851 2.56 6.59 Aggregate 22, 145 (nm)
PDMA-co-PHEMA-C 40,817 2.35 9.59 Precipitate - -

Fig. 3 I PDMA-co-PHEMA-A Z W THE LT
PDLLA 7 0 A7 =7 ¢ EA%DORIGEEPIZIEE
THESTFRERID GPC BT 2EHERE RS,
3. PDLLA 27 8 A7 = 7 OBEHIITE—v—
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WKAAELTWEIRIETOBSFRERNOKRELE
AL, BE, 9BESEORRLE LTHETRE
KHEETOESFREANDKRENREETH S, Li
LR b, KESRIZB W TIdHE: PDLLA S/ o
A7 2T RS ENTEE, T, BEESBROD
FISEBRPCHFET 2B TEEROSFEIAY
72 PDMA-co-PHEMA £ W b EHFERIZ 7 ML T
Wz, ZD7=¥, PDMA-co-PHEMA #i&Ed ok
25 DL-T 7 F FOEEOETHRE I,

Table 1 X HEMA BAFORLZ 3 EEO
PDMA-co-PHEMA D43 FHEEL . ThbZAVWT#E
LN ERYOFEE L Z O %R, HEMA EA
LOBH/NEV PDMA-co-PHEM-A # BVW=8B41C
2 PDLLA 37 B R7 27 BBLhE, KT,
PDMA-co-PHEM-B % Fi\W\ V- BA13. RINBIRIZE5
THI LR RERALBKTELNE, ORI
IR & RO ELEL (DLS) BIE L7=# 2% Fig 4 1R
T Fig 4 X0, ZIEMC— OFEEPHALNERY,
FISERP CTERATEAEEFR L TVBZ LR
WX i, PDMA-co-PHEM-C & VW= EAI23. K
ISR E RSNV ROBBHFH LIz, Z Oy
@ 'H NMR A2 kL% Fig. 5125/, Fig. 5 &Y.
PDLLA & PDMA HIEDWE—7 OFEEHER L
e, = OHF H# D PDMA-co-PHEMA-co-P(MA-PD
LLA)TH A LERELE, SEORN»L,
PDMA-co-PHEMA & HEMA EARZ L E
VDHI LT, AL L IEBRYMERETED
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Time-Dependent Changes in Opsonin Amount Associated on Nanoparticles Alter Their
Hepatic Uptake Characteristics

Ken-ichi Ogawara, Susumu Nagayama, Kazutaka Higaki and Toshikiro Kimura

Division of Pharmaceutical Sciences, Graduate School of Medicine, Dentistry and
Pharmaceutical Sciences, Okayama University, 1-1-1 Tsushima-naka, Okayama
700-8530, Japan

Utilization of nanoparticulate drug carriers is one of the promising approaches to
achieve the organ specific drug delivery. Intravenously “injected nanoparticles first
contact and associate with serum proteins including opsonins which are recognized by
their specific receptors on macrophages in reticuloendothelial system, especially in the
liver and spleen. This process, so-called opsonization, leads to the-rapid elimination of
nanoparticles from the blood circulation, which has limited the clinical application of
nanoparticulate drug carriers so far. To understand and/or improve their in-vivo
disposition, the interaction of nanoparticles with serum proteins has been intensively
investigated. Although there are many papers describing the relationship between the
opsonin amounts associated on the surface of particles and their affinity to the liver,
there is no report investigating whether the time-dependent change in the adsorption
profile of serum proteins on nanoparticles substantially alters the hepatic disposition or
not. Therefore, in the present study, we investigated the correlation between the
time-dependent change in the adsorption pattern of serum proteins on lecithin-coated
polystyrene nanoparticle with a size of 50 nm (LNS-50), used as a model nanoparticle,
and its disposition characteristics to the liver. The total amount of proteins adsorbed on
LNS-50 increased and the qualitative profile of serum proteins adsorbed on LNS-50
changed during the incubation with serum up to 360 min. The liver perfusion study
indicated that the hepatic uptake of LNS-50 incubated with serum for 360 min was
significantly - larger than those of LNS-50 incubated for shorter periods.
Semi-quantification of major opsonins, complement C3 (C3) and immunoglobulin G
(IgG), and in-vitro uptake study in primary cultured Kupffer cells demonstrated that the
increase in C3 and IgG amounts adsorbed on LNS-50 was directly reflected in the
increased disposition of LNS-50 to Kupffer cells. In addition, the amounts of some other
opsonins that are known to enhance the uptake of nanoparticles by hepatocytes also
increased over incubation time periods, which would be responsible for the
time-dependent change in the in-vitro uptake characteristics of LNS-50 by hepatocytes.
These results demonstrated that the amounts of opsonins associated on nanoparticles
would change over time and this process would be substantially reflected in the
alteration of their hepatic disposition characteristics.

245



In Vivo Anti-Tumor Effects of PEG-Modified Liposomal Doxorubicin on P-Glycoprotein
Over-Expressing Tumor-Bearing Mice

Keita Un?, Takaaki Nakao®, Ken-ichi Ogawara®, Makiya Nishikawa®, Yoshinobu Takakura®,
Kazutaka Higaki® and Toshikiro Kimura®

a) Division of Pharmaceutical Sciences, Graduate School of Medicine, Dentistry and
Pharmaceutical Sciences, Okayéma University, 1-1-1 Tsushima-naka, Okayama 700-8530,
Japan

b) Department of Biopharmaceutics and Drug Metabolism, Graduate School of
Pharmaceutical Sciences, Kyoto University, Sakyo-ku, Kyoto 606-8501, Japan

The resistance of cancer cells to various anti-cancer drugs such as doxorubicin (DOX) has
been clinically observed and the effectiveness of these drugs gradually decreases during
treatment. Multidrug resistance is, therefore, one of the greatest concerns in cancer
chemotherapy. It has been considered that the over-expression of P-glycoprotein (P-gp),
known as the multidrug efflux pumps, plays a key role in the tumor acquisition of multidrug
resistance by inhibiting intracellular accumulation of drug. In the present study, we established
the DOX-resistant colon-26 cancer cells (C26/DOX) and evaluated the in vitro cytotoxic effect
and in vivo therapeutic effect of polyethylene glycol (PEG)-modified liposomal DOX for
C26/DOX. First of all, we examined the in vitro sensitivity of C26/DOX to DOX. ICs, value (40
pM) for C26/DOX was about 250-fold larger than that (0.15 uM) of control C26 (C26/control),
demonstrating that C26/DOX was much more resistant to DOX. Western blot analysis
confirmed the over-expression of P-gp in C26/DOX. The addition of verapamil, known as a
P-gp blocker, to the medium dramatically potentiated the cytotoxic effect of DOX to C26/DOX.
On the other hand, PEG liposomal DOX was not able to overcome the resistance of C26/DOX
in the in vitro study. Then, we evaluated the in vivo therapeutic effect of PEG liposomal DOX
by measuring the tumor volume in the C26/DOX- or C26/control-bearing mice. Unexpectedly,
contrary to the in vitro studies, PEG liposomal DOX was significantly effective for both
C26/DOX- and C26/contol-bearing mice in terms of the extent of tumor growth inhibition. As
the in vivo tumor accumulation of PEG liposome and the microvessel density within tumors
were similar in both C26/DOX- and C26/contol-bearing mice, other mechanisms except the .
direct effect of DOX to tumor cells would be responsible for the in vivo anti-tumor effect of
PEG liposomal DOX in C26/DOX-bearing mice. Therefore, we focused on the endothelial
cells surrounding angiogenic vessels within the tumor. ICs, value of DOX in human umbilical
vein endothelial cells (HUVEC), widely used as a model of angiogenic vascular endothelial
cells, was found to be 0.16 pM, and this value was similar to that in C26/control. We are now
trying to elucidate the substantial role of cytotoxic effect of DOX to endothelial cells in
C26/DOX-bearing mice. (2367 letters, 366 words)
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332p Phase Inversion Temperature (Pit) Method Utilized Preparation Of O/w Nano-Emulsion By Microreactor System

332p Phase Inversion Temperature (Pit) Method
Utilized Preparation Of O/w Nano-Emulsion By
Microreactor System

Jun Kubota!, Aiko Kato, and Tsutomu Ono?. (1) Department of
Environmenta Chemistry and Material, Okayama University, 3-1-1,
Tsushima-naka, Okayama, Japan, (2) Department of Material &
Energy Science, Okayama University, 3-1-1, Tsushima-naka,
Okayama, Japan

O/W Nano-emulsion was successfully prepared by applying
microreactor system in water/polyethylene glycol dodecyl ether
(C12E4)/dodecane system by the phase inversion temperature
method. Nano-emulsification was carried out by combining two
consecutive microreactors. Initially, relatively large droplets were
prepared in Y-shaped microchannel as pre-emulsification with
distilled water as the continuous phase (flow rate; 100 I/min.) and
20 wt% C12E4-80 wt% dodecane solution as the disperse phase
(flow rate; 40 #l/min.). Immediately after that, prepared pre-
emulsion was heated up to 333 K by passing through in a tubular
microreactor. According to the standard recipe, time required to
heat up at 333 K was measured to be 12.6 s. Heated solution was
then cooled by air (298 K) to obtain nano-emulsion (droplet
diameter; ca 100 nm, measured by dynamic light scattering (DLS)).
Stability of the nano-emulsion was also investigated by
measurement of the droplet diameter as a function of time. The
results showed that the droplet diameter slightly increased from 90
to 120 nm with the elapse of time (up to 100 h). Furthermore, the
noble estimation procedure was confirmed to design the suitable
microreactor for nano-emulsification by the phase inversion
temperature method. These investigations show the great potential
for continuously preparing the monodispersed nano-emulsion, and
can be expected to apply the pharmaceutical and cosmetic field.
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FREYUNEHE (—2>oge) FEBCHRIFHEIRNE °CRIC—OfhEr
¥ OURHECHEE O~ YUY ¥ BRI AT C 2B L BT B  [28)]

HEO (FEExxymu)
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Development and biological activities of RXRo/B-selective agonist, NEt-31P

Hiroki Kakuta', Kayo Takamatsu', Atsushi Takano', Nobumasa Yakushiji', Ken-ichi Morishita’,
Kazunori Morohashi', Fuminori Ohsawa', Shun Harada', Zheng Xiaoxia', Shuji Fujii’,
Nobuyasu Matsuura?, Makoto Makishima®, Hamed Ismail Ali, Eiichi Akaho®,

Hideko Nagasawa®, Yukio Sugimoto', Akihiro Tai’, and Kenji Sasaki'

(‘Okayama University Graduate School of Medicine, Dentistry, and Pharmaceutical Sciences, 2Okayama University of Science Faculty of
Science, *Nihon University School of Medicine Division of Biochemisty, Department of Biomedical Sciences,
*Kobe Gakuin University Faculty of Pharmaceutical Sciences, High Technology Research Center (Life Science Center),
Gifu Pharmaceutical University, Pharmaceutical Science®)

B8]

A, RXR XA X7 = VIHERLMN Ay 7 3% Y —ATERBSACE RS FENE LTERSN
TWh, RXRIZiZ a. B. y DEDDY T H A THEMLNTNENR, 754 TBRIT T=2 M
FFBAR S N TVARY, RXR OIS 2 ABBIIISIIC bz 572, ¥ 7 & 4 TIHFERAE RXR
Fa=R MNIAKE LAVVERRROTEERD D, T THAIYT 74 TEBREZFTHZ LT
VER A~y MAREECRELERXR 7 =X hORRE BN, AMREITo%, 5 FORERE
DIEBIC 0T & A TRIREDRBOND
DOTIERNPEVWIRERHEODB & RXR 7=

hydrophobic domain
Compound OR X

RO,

_ - PR — linking ‘[\\ NEWIP() 3-0ibr CH
= A ORFEERMLICEE L TREND T w " Mo N MeNBIaIB (@) 30-Bu CH
— . Design Me
v [N NI =3 N7 NEt41p(3) 4-0-Pr CH
N AFNTD FUNBRIBE R B s e

ThHTNaFVE~LER LA NE
7—“ vﬁl ,( y L\ ,é_\]ﬁi I'./f:o wgﬁr&mozrn s}t{r)u(::{u;;;f; . acidic domain
[ In vitro TEHEEEE ]

BALAMITHOWT, NBT BRI LA —KRAY V- I8 {Tofctt Ny T =T —EUR—F—
DV T oA Lo TENENDY T F A FIEMCERZTHE L7, ZORER, WThoe®ilh
RXR 7 I=2 FEMNH B Z EMWRENT, TTH, 3ALA VT rHF L E 2RO NE-3IP (1)IEEE
FEORXR 7 T=2 MIIGET BIEHETH U 50 RXRo/BEFHEP TR SN (RXRa : ECso=27nM,
RXRB : ECso = 35 nM, RXRy : ECsy > 380 nM),

[ I vivo TEMEETAE )

NEt-31P ()3 EHERBR R N ORINRBRIZR VT REFRFERE R L, RXRo/p BRIEZFT A
(LA MIIEEED RXR 7 5= R b &R ARZEBES L RT 2 LB ENLD, ThERTS
REFE2 D invivo REREIToT2, T, RXR 7 =R hOEREUERTH I MF Y 7 &Y F (TG)
BED FER FEHFEORXRT S=2 hTh 5 LGDI069 & H~T NE3IP (DTHEWZ L BghoT,
S Bblr. AL M THARERZREL, $EOEHEMHERbRONIZI EDBARA
B2 ETLHZERTRRINT,

[ BE])

4 13 RXRa/p BIREY T ==& b NEt3IP (1)DBAFEIC AR LT, A{LEMIE LGD1069 12 i< RXR
7 S= 2 FOERBHERTHHMF TG O EEIERBLENSEP o, & bICHEBIC TRRER
AEREL. MESEMEERLERONEZ Eh b, NE3IP (IIFT2RRERS L RS AR
CFLTEDORESHFBTELILDLEDND,
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RXR 7 ==& MMM OIEEMIEBIZ L5 RXR 37 # 1 THEiE0A|H
— Y AT ANFR LT I RER AT A—

(BLRBe EWER', BUEs k- B2 BEAK - E?, #FEEX - EY
BRER aFRs OENHEE' TR, XEvE' HEHET'. REER2
RSB S, Hamed Ismail Ali*, FREEE— . AHER' ErA AR DEEEE'

[Feaiz)

RXR(Retinoid X Receptor) & 1, BRZFREA——7 7 IV —RET B IV FRFEEOEERGET O—>
THY ., RXRaByDESDY TH5 A THRAOGNTWVE P, RXR 7T =X M, BEEELOBBICIVFEXF VT
= UL B ARS XY — VTR ACER TH B L LTERESRLTWAE Y, UL, REMARXR 7 =2
h(Figure 1)iZ, RXR %7 % f TBEREERERN, ZORDERRARY MAREL, B E LEWER T3
BLTLEY ZEBTFREND, TITCHRAE, Y7594 7EBREDHDRXR T I=R MNARZ BIE LA E S
Tofee INFEFTHT A TEIRMRXR T I=2 FRARHENTWARVWERE LT, RXR“&7 YA TETOYH
v RESEMOT I ) BRI oBEEY
PEHTEWI ERETFTLNRD, TOL
H7pth, HMAEFEO RXR 7d=2 b

Me Me O Me” Me J\ Me
DRTHEEMEOFRIETH S ClogP © N
ERfhoT7TIT=2 b LY HL{EV PAG24 LGD1069(1) SR11237(2) PA024(3) N LG100268(4) N

CLogP=8.23 CO,H CLogP=645 CO,H  CLogP=7.23 COH CLogP=7.44 CO,H

BV KBNWTEY TS5 A 7RO ECs B .
EREBENBIELICER L, [EBEMED{E  Figure 1. Cheinical structures of known RXR agonists.
BICX o377/ 7BIREBELND
DTRZWPEWSERZIT, FHELToL,
[5rF5%E]
TEREZER ST RXR 7 I =2 hORBOTHIL, BEETH Y OEESOBEHA STV D AL
RUTINEZEA LS TE2RH Uis@Figue 2), £k, JVEAELZETEEE, RXR 7 I=R bodR

\ e (13
?’ Snb @ Ek ﬁt ‘%ﬁs ﬁt (aCldlC hydrophobic domain
Me Me Compound X Y R
linking ———— ———
[ growp gz Sa CH CH Me
"SR Sh CH CH Et

domain)iZ 2V T, BB FBEELISHZ
—aFyE, L) IPrARY

BICETHB LIS FERE L, Design Me” “Me JN\ «  on CH nh
[T 3748 ] "> Y\ i S CH CH wBu
RXR 7 =R MEMOHEHT oH oy mow o

Common structure of

5y, BMTIS{LFHEESE  wilkown RXRagonist  acidic domain
REROH, TAEREO RAR Figure 2. Strategy for the molecular design of low lipophilic RXR agonists possessing
TI=A R (VF /A F) LHEF sulfonamide moicties.

SEDEEONILFEEELHEE

BIcEDD (LF /A FUF SR MER) 3, D oERIR e FaTEEEERCE A MR sk HL-60 & V- NBT &5t
BHep 02 ir T AN, £ T, AR LA MO—KEEE L LT NBT BXRBRICLBLF /A ¥
ERRBLF /A FUFr Y2 MERRFMELE . 2ORSR. LW 5,6 RBTIEVF /A FUFP2 MERM
Rboh, RXR 7= MEBBRTREINE, ZI T, TROOFHEPRXR A LEERATHI2ONEFMEL, &
BRERXRY T HA T L OEC 2 BHT A0 AL T 2 F—FLR—F— =07 v A 7oz M3
TORE, ZhooLvF )4 RV FIVRAMEBIR RXR #4 LEERTHB Z LR ENE, &5IZ RXRa,fy%
Y7 & A TIZ%T D ECsp BTN 230 nM, 2800 oM, 630 nM TH B LA 52 S RIB Eh7-(Table 1), {LAY 5a
BEFORXR 7= b X0 bEBETHILOD, RXRafEEMER R b, AT, BEORXR 7I=X +
DT HRFIZASFE OV SR11237 QR bV 744 THAERR bW B Z L2 RELE, —F. ke Sa ik
~YEVS CLogP EEREEEM6, 711, V754 TR TOECooEDERPEL BT END, HFREOESE
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MAERIEHZENT T A 7BIREICORMBS  Table 1. Cotransfection date for compounds 5, 6, 7 and known RXR
W72, Y v h— IR e BTSN O, _agoniss

HERIZL>TH T4 TRRERZB D VI ER RXRa RXRS RXRy
BARSNI, Compounds ECst BEms ECs  Em ECso Emw  ClogP
ANRYT I FEZEALELONEFEORXRT M) (%) M) %  oM) (%)
TR MMHEAEREETHh ST AILDW T, RXRa Sa 230 112 2800 58 630 59 6.55
Lit&4n 5a & T, AutoDock 3.05'° & RV iz docking 5b 300 79 2000 102 1200 112 7.08
simulation IC L W RBEILIE EZ A, AFSANEKRYT 5¢ 1900 71 2400 24 2500 73 7.61
3 NEM Led®®, 1%, Cys™ &1y RXR DBUKE 5d 2600 33 3000 28 2000 17 814
BELFEL, REERBEAEEGEBR TSI E 6 110 98 530 90 380 81 6.17
S 58 © RXR BHEETORBTHD L TR E 7 2100 156 260 81 1300 42 5.46
hiz, LGD1069(1) 3105 4 114 30103 8.23
[#:45) SRI237(2) . 22 95 8 98 430 122 6.45
FRFEILLY . BARBEFEETHL OO0V TS pan24@) 3100 24 100 11 100 7.23

A 7HAEOR LD RXR 7I3=2 ; 5a ZRHL

7. XL RXR YT ¥4 7HEELZELIIR, HFOBBEELEBIEIFELLT, AL OB %
EREEs - b NBEETHAEIEERMLE, JORBRELEY. RR7IA=A MHBLTRONST FT7 AT
Ny u~X UV BREOBELRY RZIEBIEE LTREALTWD,

Reduction of lipophilicity at the lipophilic domain of RXR agonists enables production of
subtype-preference:RXRa-preferential agonist possessing a sulfonamide moiety

Kayo Takamatsu', Atsushi Takano', oNobumasa Yakushiji‘, Ken-ichi Morishita’,
Fuminori Ohsawa', Shuji Fujii', Nobuyasu Matsuura®, Makoto Makishima®,
Hamed Ismail Ali*, Eiichi Akaho®, Akihiro Tai', Kenji Sasaki', and Hiroki Kakuta'
'Okayama University Graduate School of Medicine, Dentistry, and Pharmaceutical Sciences,
*Okayama University of Science Faculty of Science;
*Nihon University School of Medicine Division of Biochemisty, Department of Biomedical Scienccs',

*Kobe Gakuin University Faculty of Pharmaceutical Sciences, High Technology Research Center (Life Science Center)

Retinoid X receptor agonists (RXR agonists, rexinoids) are interesting candidates for the treatment of cancers such as
tamoxifen-resistant breast cancers and taxol-resistant cancers. However, well-known RXR agonists are likely to produce
undesirable side effects caused by their strong lipophilic character and/or multiple working points due to RXRs, which exist
ubiquitously in the body and act as heterodimeric partners with various nuclear receptors. In order to create less-lipophilic
and action spectrum-diminished RXR agonists, sulfonamidetype RXR agonists were designed to generate
4-[N-methanesulfonyl-N—(S,5,8,8-tetramethyl-5,6,7,8—tctrahydro—Z-naphthyl)amino]benzoic acid (52) as an
RXRo-preferential agonist, although the potency is less than those of well-known RXR pan-agonists. Our finding that the
reduction of lipophilicity at the lipophilic domain of the common structure of RXR agonists enables production of
subtype-selective RXR agonists will be useful for the creation of more potent and less-lipophilic subtype-selective RXR

agonists aimed at the reduction of undesirable side effects.

References 1) Endocr. Rev. 1999, 20, 689-725. 2) Cell 1995, 83, 835-839. 3) Cancer Len. 2003, 201, 17-24, 4) Clin. Cancer Res.
2004, 10, 8656-8664. S) J. Nutr. 2000, 130, 479-482. 6) J. Med. Chem. 2005, 48, 5875-5883. 7) Chem. Pharm. Bull. 2000, 48,
1504-1513. 8)J. Med. Chem. 1988, 31,2182-2192. 9) J. Med. Chem. 1994, 37, 1508-1517. 10) J. Med. Chem. 2005, 48, 5875-5883.
11) J. Exp. Med. 1979, 149, 969-974. 12) Biochem. Biophys. Res. Commun. 1987, 145, 514-521. 13) Cell 1991, 65, 1255-1266. 14)
Methods Mol. Biol, 1997, 63,49-60. 15)J. Comput. Chem. 1998, 19, 1693-1662.
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BETEME RXRo/B3&IRRY T == A b NEt-3IP DBEF
— BTV X VERET A —

(RILKRE - EHER'. MLERX - B2, BEK-E?)
BRMER . BEHEE BEFEE'. OFTR—'. WMHE—H'. X8LE' BEAES.
BEER?, MEH°. BHES' okl mkm|EE’

[ ®i)

HE, RXR7 IR PIFEX U7 = VIHERL B A, &5 YV —AHERP AR ERBREESFE LTER &R
TVWB M, RXR 7T =2 FOBBRW ODPFTLORTVAR, ThOREY 754 7T 5BRESZ B> TR
VY, RXR O3 2 ABBREIISEIC b2, 3774 TRFMEEZFHIZRVWRXR 73 =2 MBS & L
ERRBOFEELH S, T THLIL, %7547";%#}1&&75?6 ECHERAANS MEFRELEZRXR 75

=2 b ORI EEEH LIIEETo TR, Mo, Me

BARINETI, U A—BRICAAKRYT I FERETBY T 4 ijilw&m

A 7HEBHEOSH BRXRT F= 2 M &#RELTW B(Fgue )% LsL, q? o Ew
FLAMIABEFD RXR 7 F=R MEHATHEEAEY & & ASRIRE L 72 o e

2T BHIYT YA TIRIHER R DICH, FT 2EOIREEEERS igure 1. RXR subtype-preferential agonist (1)
BHTELY, W AEEEII OB R EREE I LNEET possessing a sulfonamide group.
HHTELHLRHLTWS, ZoOBREZT, ABFETIRRXR 7 2= 2 P OJEBREMMIEREL TR RS T b
TAFAL I u~ o VREEORELREREIEEE L TR LE,

[&F5%5t]

BEHFORXR Y v FORBBEOR SIBERERMIHBLTRONET M7 AFA LI u~FUABRESEIC L
DEEBRKREVEEZLND, FITHLIE. FRIAFAL I o~AFULERESY, TAXTEEL Y T
EAEEEATHEICER L (Figure2), £, BESMOBE 2 L5 2 L THEESENT2EALH D Z &
o, FEEYDOBERMIZHE=aFUrBREY, CYICUVINRCBEBALL, F¥A4 v LEKLEDIC-
WTHEAME OISIETH 5 ClogP DEZHBE L& 25, BEED RXR 7 I= 2 b T~ T RIBIZIS UM AMER, &
BT EWREEhi,

[ENEREME ]

BABIZOWT, 1 RRI Y —=

hydrophobic domain

linking RO\\ Compound OR X
Froup Me ﬂ N

v & LT HL-60 #ijR % v /- NBT Design he L ® NEWBE) 3-0iBu CH
Bors 456 2 4 N % N7 NEW4IP () 4%0iPr  CH
BARE Y2 1To7, (LEHEMT F— « § NN

13 HL-60 SRS LB E AR S 220 Common st
ZEMB . IRLOEEMITIILF /) wilikoown RXRagonist  acidic domain

4 FEERLWZ ERFENE, & Figure 2. Strategy for the molecular design of subtype-selective RXR agonists
BmE T EEE O RAR (Retinoic possessing alkoxy and isopropyl groups.

Acid Receptor) 7 F=R FTH D AmB0* 2 HAT 22 L THEFEMERETRLEZ b, ZhbDkamici
VFI/A RV T PR MEERHY, RRRT I =R MEEER DI EBFRREINTE, 2T T, IOVF /A FiF
CAMERANRXR 2 LEERATHD L EFRTEDHI, COS-1RERVWEAL T2 TF—ELR—F—D—>
Totd BefForlld, WThOEEMIZLRXR 7= MNESERHZZ LBRENE (Table 1),

Y IR CBERETHEME. = F BEET LA YICHAEEAENT 2ERICH D5, T
AT HBIRERBEY Lz, 202 LY, HT2F0OBBEZERIEL LY T 74 TERIENELS
DI TRARL ., BERERCOEEERERTA LTI Ty A TRRERELD LV IR OEXNTHE XN,
Eio, TAaxBEE2 AMUCHET A NESIP @), TAaF U EL SMICET AL HESTEER BN &
PO, TAIFLEOEAFIMBBLTVWBI ERFREENE, IAICA YT bXVEZFONELB QHXER
ROV T # A4 FIZx$T 5 ECsA5, 0.77nM, 18nM, 30M TH Y, BEFEO RXR 7 I= 2 b IZE & TE#E2 RXR
TI=RA N Chok, ZOEBREEETRHZLOD, V7 ¥4 FTBRERE ok, —F, 3flic4 V7o

OH PEL3B (6) 30iBu N
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W% 2 EEFONELBIP QR ENENOY 7% 47 Table 1. Cotransfection data for synthetic compounds and known RXR
1234 % ECs A5, 27 nM. 35 nM, >380nM TH ¥, agonists in COS-1 cells

BEEORXR 7 5= 2 MIERT 2EETH D LA RXRat RXRB RXRy
B5Z . RXRa/BICHRT BBRENR R b, RLEY

Compound ECsxy Ems ECso Emm ECw Emm CLogP
BAOBEEE» YT A TR - 72 RXR oM o W0 @M O
A=A b ThBHEER . " H @ C B o

[%\E) NEt-31P(2) 27 130 35 110 >380 >88 5.61

EFRICBNC, B IEEE,SV T ¥4 B NEIBE) 077 110 18 140 30 160 623
42 HORXR 7 =2 b NE3IPQ) & R L7,
LA RXRo/pY 7 7 A TRRH RXRa/BT =
FTN) FIT=RAPTHDHIENL, fERARS b
RMRELERXR 7I=2 b & LT, ZOHEICRYE  PE3IBE 29 110 73 140 49 105 5.50
FLBE A3 7= 115D . RXR X RAR(Retinoic Acid Receptor),  LGD1069 33 105 43 114 28 103 $.23
VDR(Vitamin D Receptor), PPAR(Peroxisome :
Proliferator-Activated Receptor), TR(Thyroid hormone

NE4IP(4) >660 >110 >1300 >80 >350 >81 5.61

PEt-31P(5) 6.0 110 18 100 >58 105 4.89

PA024 3.0 100 24 100 11 100 7.23

Receptor)’z ¥ DI OBNS BB E~T o ¥4 v— &R L. MRAIH< WO =M T, IHLOBRTE
iz %t LIER 5B O RIVERERE Y B9 & L7: dose reducer & LT, NEt3IP QEUEATRETERVAEERT
W5, AL A OBEE RN T 55T, invive KB BIERTEHET - TV 5, BRELEHOEE - Ak
P TRESHEES TH D, ($5HE:2007-048059)

The first potent subtype-selective RXR agonist
possessing a 3-isopropoxy-4-isopropylphenylamino moiety,
NEt-3IP (RXRa/f-selective agonist)

Kayo Takamatsu', Atsushi Takano', Nobumasa Yakushiji’, oKen-ichi Morishita',
Kazunori Morohashi', Fuminori Ohsawa', Shuji Fujii', Nobuyasu Matsuura’,
Makoto Makishima®, Akihiro Tai, Kenji Sasaki', Hiroki Kakuta'

Okayama University Graduate School of Medicine, Dentistry, and Pharmacentical Sciences',
Okayama University of Science Faculty of Science?,

Nihon University School of Medicine Division of Biochemistry, Department of Biomedical Sciences’

Retinoid X Receptor (RXR) agonists (rexinoids) are attracting much attention recently for their use in treatment of cancers,
including tamoxifen-resistant breaét cancer and taxol-resistant Jung cancer. However, known RXR agonist are likely to
have undesirable side effects caused by their highly lipophilic character and/or broad working spectra due to their RXR
pan-agonists, we created new RXR agonists possessing alkoxy and isopropyl groups as a lipophilic domain of the common
structure of well-known RXR agonists. As aresult, compounds possessing brancheci alkoxy groups,
6-[N—ethyl-N-(3-isopropoxy—4-isopropylphenyl)amino]nicotinic acid (NEt-31P) and
6-[N-ethyl-N-(3-isobutoxy-4-isopropylphenyl)amino]nicotinic acid (NEt-3IB) showed RXR agonistic activity as potent as or
more potent than the activities of representative RXR agonists. Moreover, NEt-3IP was found to be the first RXR
a/p-selective (or RXR a/p-dual) agonist. Being potent and less-lipophilic and having RXR subtype selective activity,
NEt-31P is expected to become a new medicinal product with less adverse effects and to be a useful biological tool for
clarifying each RXR subtype function.

References 1. Cancer Lett. 2003, 201, 17-24. 2. Clin. Cancer Res. 2004, 10, 8656-8664. 3. ChemMedChem, Submitted.
4.J. Med. Chem. 2005, 48, 5875-5883. 5. Mol. Cell. Biol. 1995, 15,3540-3551. 6. J. Exp. Med. 1979, 149, 969-974. 1.
Cell 1991, 65, 1255-1266. 8. Methods Mol. Biol. 1997, 63,49-60. 9. Endocr. Rev. 1999, 20, 689-725. 10. Cell 1995, 83,
835-839. 11. Cell 1995, 83, 841-850.
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RXRa/B 7 =2 7 /VF F= R | NEt3IP DFRIER U410 AAEF DIREE
(FLARz - SR, BAK - B2 BERA - )

OmErsgch | FEA, MBS, WHEE ' FTE—" ABRE ' Ee
MAEE, EAER RBMA ERT. thaokiT ' hukmE’

lixtaiz]

BAIIINETR, RO LF /A FXZAME (retinoid X e e
receptor; RXR) o7 2 7 A7 F=A hTHHNEBIP)OBE e Mew oMo Me
I LTWE (Figwe 1), AbAMI3. TRROZ MR+ B /‘;@NAMP_ /bQ\NAMe .O CH,
WCBATIECH S, RKRIZ BA03 0 TIATHIFE Ny, (AN Mo\ MeT e
TB, BFFEORXRT F=2 MIVThOV TS 4 T bR . %J Me %} s O

O;H CLogp=623 COH OH

LR HDRXR/ ST T=A M THDIDIZH L. LAY Clogp=561 ClogP=8.23
e N ECip RXRa =270M EC;509 RXRa =0.77 nM ECsy RXRa =33 nM
(AT CRXRUBY 7 4 4 TBIRMERHTD RXRA:ECo= ™ Rngo o o " XRE = 18 M % RXRD- 4.3 nM
RXRy > 380 nM RXRy=3.0 nM RXRy=2.8nM

27 nM, RXRB : ECso=35nM, RXRy : ECs> 380nM), £ D7,
HEEIBERFORXRT F=2 b L3R H4HIE RS Figure 1. Chemical souctures, CLogP and ECq values of NE3IP (1),
T RSN, AFIEICEV T, AMbAmosmEy  NEoB @)adLeDI ¢)

PRETT D BIZinvivoBl B R 1T o7,

(R oRInEER, SHEMHR)

FARILEBHORAPIE ., T v b2V THR~T, £ ORERNE3IP 2
()30 mgkgi 5 CIREE3055 BV ORI PR 45 % T-(Figare
2), —J5CNEt3IB ()i, in vitroSBRBRIZISV Y TH7 & FRIRMEITS L
WHDOONEL3IP (1) REEFORXR T I= A M THAZLGDI069 ()%
LOEIEERRTA, 72 iR EESHEERHRA2 D>o 7=, NER3IP
INZONWT, v U R EFAVVERMESEERB R T & 25, 300mgke
ORIV T IRE BB bhvieh o,

(FERL, mF Y 7YY FRERIE] . l

BEFORXR7 =R MG L AREAL LT R b Y 7 UkY 01 2 4 8 12
RTGBED ERP#T b EL £2 T, SDTF v M UNEEIP(1)  Time @)

& U< HLGDI069 By TN ENI0 mphkgdCTAMEORE L, dlp oo Flesmacowentation o NECP (1) S0 mghgpo)
{LAYRSEMOFERNER I U, 3. 5, 78 BOLAY RS GBI P OTGRERIEE{To- (Figue3) . %
DFER, LGD1069 (3) Clcontrolt ZH-SEERREBIMA R O, NELP () TR ORSUIR Shehofe, —5, mHh
TGEEFIZ VT, NES3IP (IHLGD1069 B) & ¥ bEABD -7, BHTGEE ERORRO—DIT, RXRIZL B HR
JEsBRAE L (TSH) ORBMHBHNLNTOEY, ZOERIMFHCRRYOFERRENVEWVIHBELH S, LicdioT,
NE&3IP (130 " CHATGESHALGDI069 B) Tt S i DRRXRyIZ R B IERMT =2 L B bIB,

[$ieEsRER)

RXRT S=3% Mcit. 30} A
FREDREBHORTY ;
BAPPARY7 T=A b &~ 20|
Fuy{e—&RL. :
ZORRENESRT DT ,
DA MEAEBITL o
%% % ZTHYPPARYT i
d=R N ThB A T S S R S o , s -

S-aminosalicylic acid Days Days
5 ASA)E OBEEIT L 5 Figure 3. Effects of RXR agonists on body weight gain (A) and plasma triglyceride levels (B) in Sprague Dawley (SD)
(-ASA) - rats. SD rats (each group: n = 5-6) were treated with vehicle (1% ethanol/99% carboxymethyl celiulose), LGD1069 (3)
NEt3IP ()OHFSUERNRE (10 mgke) or NEC3IP (1) (10 mg/ke) by oral gavage for 7 days. A; Body weights were measured at 0.5 h before drug
administration. B, Plasma triglyceride levels were measured at 2 h afier administration onday 1,3,5and 7.
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B WIH=VEERBA AV THELL (Tablel) . ZOFER.  Table 1. Effects of 5-ASA, NEC3IP (1) and 5-ASA + NEG3IP on
5-ASA 100 mg/kg THIE & A CHAREIERD R DIV T IR camageenininduced paw edema in rals

L. NEt3IP (1) 10 mghkeBFR CREIEN R Oz, LdL, NECSP M
10 myke BRI 51TV SR B LA L 25, BEFRRRL O Compound

Swelling Tnhibition®

SRR DI oT, T ORSEHINER3IP (NIZPPARYT =4 ME ol p (920 . (f)
RS Y. BHOPPARYEHEINERIP (EF DT VA MERICL —
D RER T DT W & B X TV D, BIFE, NEE3IP (1DPPARy S'A.SA - 436%45 06
o BT 2 T B L § — D U T A AT T B, (0 mehe) ,
(47008 ATEHEETA) - NESIPA) - 460433 159
BEAIO) RXR 7 =2 F R ESTASIIER, Hiy e %7 = it (10mghg) _
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membranes (CAM)E: ® 2 & 5 NEW3IP (1) AHI ER 3~ 2) Inhibition (%) was calculated as follows: Inhibition (%) = (1
L =7, 100ng/CAM TV TR Tl B = EINRRENE, & sweling (%) o realed group /sweling (%) inconfrl goup) 100
BN AR A VM MTT He L 25U AERHEEHE LIREF TH 5. LGD1069 (3) & DHAEHER G TRET 2.
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Anti-inflammatory and antitumor activities of RXRa/B dual agonist, NEt-3IP

oAtsushi Takano', Shun Harada', Zheng Xiaoxia', Nobumasa Yakushiji', Ken-ichi Morishita',
Fuminori Ohsawa', Shuji Fujii’, Yukio Sugimoto’,
Akihiro Tai', Makoto Makishima’, Hideko Nagasawa’, Kenji Sasaki', Hiroki Kakuta'
(Okayama University Graduate Schoo! of Medicine, Dentistry, and Pharmaceutical Sciences', Nihon University School
of Medicine Division of Biochemistry, Department of Biomedical Sciences’
Gifu Pharmaceutical University, Pharmaceutical Science’)

NE£31P (1), the first potent RXRo/{ dual agonist. is expected to become new drug candidates and to show different biological activities
from known RXR agonists. In this study, in vivo activities of NE1-3IP (1) were evaluated.  As aresult, NEt-31P (1) was absorbed
satisfactorily in rats (30 mg/kg, p.o.) and showed no acute toxicity in mice (300 mg/kg, ia.). Although LGD1069 (3) increased body
weight gain compared with confrol, NE3IP (1), interestingly, showed no effects on body weight gain. In addition, TG increase by
NE#-3IP (1) was less than by LGD1069 (3). In order to evaluate for PPARy synergistic activity of NEt-3IP (1), carrageenin-induced paw
edema test was performed with combination of NEt-3IP (1) and 5-aminosalicylic acid, a quite weak PPARy agonist.  NEt-3IP (1) (10
mg/kg) alone showed anti-inflammatory activity, For antitumor activity of NEt-3IP (1), anti-angiogenic activity assay using
chorioallantoic membranes (CAM) of growing chick embryos was performed.  As aresult, NE-3IP (1) was suggested to possess
anti-angjogenic activity. These results suggest that NEt-31P (1) might be anew RXR agonist for anti-inflammatory and/or antitamor
agents.

References 1) Endocr: Rev 1999, 20, 689-725. A2) Clin. Cancer Res. 1999, 5, 1658-1644.  3) Endocrinology 2002, 143,2880-2885. 4)
Endocrinology 2006, 147,1438-1451.  5) Cell 1995, 83, 841-850.  6) Proc. Natl. Acad. Sci. 1998, 95, 13313-13318.  7) Cancer Lett.
2003, 201,17 - 24. 8)Euw.J Pharmacol. 1993, 249,113-116.
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Scheme 1 Synthesis of PAsbNa macromonomer
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(MwYE 5,200~32,000 LB BT L TEL,

My=7,688 D 1 /LT EZNEEFED PAspNa
TORE/T—EEZ LEFETITL PAspNa FHEE
ZEBL, ThETNESBRERELLTRAVEATL
VOSHMENERTEM . BOoNE=B S FHETF
@ SEM Eif§% Fig. 112579, BB AVELSIZ,
EZLEZED PAspNa RHYOE/T—ZBLVEES
TlE. ECLEERF LU PAspNa R B FEBLVEE
BITHART 1 A—F =SV B ORBFNEBLL
feo COTEMBRIBIZE = LEEEALL PAspNa
TORE/T—IERHTFRBOT-HORGELER
EHELTERTHLSEMD 0T,

EY ¥

dp=0.407 pm
Cv=18.6 %

dp=2.33 pm
CV=139%

Fig. 1 SEM images of the particles prepared by
dispersion copolymerization of styrene with
PAspNa derivatives: (a) PAspNa derivative
without vinyl terminal group (3°); (b) PAspNa
macromonomer (3). [3 or 3°]=2.22x10” g/m]
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Fig. 1 Chemical structures of polymeric stabilizers;
lefr: PDMA-co-P(MA-PDLLA) (x =94,y =3,n =

Fig. 2 SEM images of PDLLA microspheres
prepared with a polymeric stabilizer; /eft: PDMA-
co-P(MA-PDLLA), right: PDMA-co-PHEMA.
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Fig. 3 'H NMR spectrum of PDLLA microspheres

prepared with PDMA-co-PHEMA as a polymeric

stabilizer.
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