REEYE TEMPO MR LEFY—RES
(FILABERE) OXBET, AREE, B %

[1. #E] , | | :

LEEERI=ow Ay a VERREDOTREY-RES [1, 2] KLV EBLIDESTFHK
HFIE, ZORAEHSTFHEES T 7 M5 2 L TUBHRMEERHKEOM SR THET
B, TOFEOVL2LLT, RERL=ru*xL FEXEDQVLOTH B
2,2,6,6-Tetramethylpiperidine-N-Oxyl (TEMPO) %8/ 2HLF #Bifitk, REIEMT D HES
EXbN5, HTFREIC TEMPO LTFES® 2 ITIL, Mol FHAMC TEMPO AHAR
EICREL, RECEAMETTAHERDSD, 25T3I LT, MFREOTERC
TEMPO Z{EFiT 2L WIEBEEFED 2 AT v 7OFEICH~A 1 2T /7°T@:ﬁ§%73=7€8 ‘
25,

FHE TR, RY—RES L B L L REFEEEEET 5 TEMPO BHEADAR & 1
ARECOMBES OhLES L AT ADHE. Boh B FHR TRE ORI E B
To AR TIL, AEEMEELE TS TEMPO HEMAEDOAR L T2 TH—RESIE
%LLF%LOwTﬂm?5
[2. %&]

ft&% 1 % DCC (N,N’-Dicyclohéxylcarbodiimide) DMAP (N,N-Dimethylaminopyridine)
FEE T 4-Amino-TEMPO & KIS S¥T 2 28R L7z [3). KT TEMPO Sk 3 3,
1LBY 2 % NaSO; LRIGE®BILIZEVAKLE [l BV T{LAY 3 12 AIBN %
FRISS®TT vasy 7TV 4 #8RLE,

: H - H A
Br OH a Br‘ﬁ\n’N b NaO,S‘H]rN ¢ Naoas‘ﬁmr
n — n ) D n e 0 N\
o ) N T 0 Neo, 0._CN
2 K

4

Scheme 1. Synthesis of interface-active TEMPO derivatives (n = 5, 10, 15) [a) 4-Amino-TEMPO, DCC, DMAP,
CHCl,, 1t., 18 h: 2a (n = 5: 84 %), 2b (n = 10: 79 %), 2¢ (n = 15: 78 %); b) Na,S0;, EtOH/H,0 = 3/1, reflux,. 24 h: 3a
(n=5:85 %), 3b (n'=10: 60 %), 3c(n = 15: 49 %); ¢y AIBN, EtOH, 80 °C, 6h: 4a (n=5: 89 % , 4b (n = 10, 90 %), 4¢
n=15: 87 %)] .

2.2 . € .

AESE LTJK%‘{’E TEMPO #FHEF 3 O%E%EOJZK%&R&%:H%\T Mz AT B R
ﬁ?ﬁfl’i’f\/ﬁ/ MRoyFEEICL Di?ﬂ??ﬁ"iﬁbto %@F%J: D BRIV EE
(CMC) &2‘%7‘1—’1/ FETEERE % BHE L 7.

2.3 FH—RES ;
T RbBOREEMERR L 3¢ OTAIFLT S de ERVWTRE—~RER %217 o7,
©0.02 wi% dc KUSIE (8.0 g) BT 5 wit% ~FHFTHUEHAF LUK (240 mg) ATHE

Hetéro’geneous Polymeﬁzahon using Interféc’e-Actxire TEMPO Derivatives, K. Oura, J.

Kubota, and T. Ono*, Gradiate School of Environmental Sczence Okayama University
" *TEL/FAX: 086-251-8908, E-mail tono@cc okayama—u ac.jp
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RIGERICFE L, RE DT A F— (16,000 pm, 1.5 min) KLY O/W </ s & HRE
L. Zhb# 0.4MPa ZREEKT 125°C T 24 BEEA 2Tl EEWRTRIIK
~ﬁt‘%§’27}<%é-\i5 &kibi"*%fﬂté)@:to M LI RI T DA, BN BEES
AW — & A PRI & Y - R ASAE % . SEM BEIC L VRITRRE, €—F
BAIRHT & Y R S MR FREOE — ¥ B R RIE LT,
[3. HRLEER] |
3.1 FEEHR
Fig. 1 LV, AR LEATOKEN TEMPO H¥EE
ITREERE 2 L. BUKE ORI R EE R
{IpoTWBHZ k?bﬂr’ég%é:&’wlo 3a l2oWTIE, 4H
Yﬁ'iﬁbtﬁ[ﬁ’t CMC % FeRR BY D Z L IXTERMPoT
. 3b RO 3¢ 2oV TIiE CMC [3b (0.92 wt%). 3¢
(0.024wt%)] BRER LT, I 3¢ TR, RARMIZRT =

Interfacial tension [inN/m]

0.01 01 1 10

FrREESEETH S FFUNARBEBRTY U A ‘Concentration {wi%)]

Fig. 1. Interfacial tension between
toluene and water containing
TEMPO derivatives

(SDS) X ¥ HIEVVAERS & CMC (0.024 wt%) Z7RL
b, SDS LV bEVWAEBEEEEZETD
TEMPO HEGELZERTET,

3.2 —RER -

Fig.2 LV, BIFHBICRII L TW5B Z L ARER S |
7o UL, MR ESNIHTFIIEE nm O/MIFRT §
B um ORMTFOBRESHTHERECSIUTH o7, ¥
. nm O/MEFIZ OV TIL, %%bﬁkiéﬁﬁﬁéf Iz
NOBFOREESTHHREDICIEVARTRD D g, 2. SEM prs
biﬂ#ﬁff?ﬂ"ﬁkmﬂ%(i)*ﬁ%f%% t Ex BB, K pm o particles [4c 16 mg), water (80 g),

styrene (228 mg), hexadecane (12 mg);
FHLF TV TIL, EERIOIEHEOKE SITEVWCDIT  temperature (125 °C); pressure (0.4
| WRAECEAIETL, RS RRERORT T ?é":%ﬂ;‘?a:‘);ﬁ;‘:;’gﬁﬁi”;ﬁf“r;
 hbHEEZOND UEDZE 75%:&%@&%%5521%1% min. before polymerization]
REETHL, BAMORITE 4 KEVRELSHEZHEHED e IZX YRS
L EAKPIERLTVD e BEELTVS, BEETITIE, H&iﬁﬁﬁ@ 4c ri%@%
TEABELT L?&?ﬁﬂﬂéwﬁ%&%ﬁi’é‘éo I EARHHR O 4o IEAPHBIZE YT

) — e SNESIEIT UBTERSE S 5, RFOWREES 2 BEEETI LY
EREIC R SN R F RS oL 2D, ERMTFREOE— —FEAERELEL D 7;
272 mV WO RABHETRLIE _ntiz:%ﬁ%wT#k—%EAkﬁb\'m\éﬁﬁ?ﬁ&
TEMPO FEE 4c D AN /@éuﬂwéﬁ%ﬁfzbé BFREE— ¥ EMORBR
LY. MkRECEE L REEE TEMPO %ﬁﬁi#&i‘\mﬁﬁ LTWB I &R
. R FE I REEYE TEMPO %ﬁﬂmlﬁﬁﬂsén’c WaZ a7)=ﬂﬂ binkirote,

[$%3CH)
[1] Marestin, C., ef al. Macromolecules 1998, 31, 4041.
[2] Zetterlund, P B., et al. Macromol. Rapid Commun. 2005, 26, 955.
[3] Kubota, 1., ef al. Tetrahedron Lett. 2005, 46, 8975.
[4] Mltsudo, K. et al. Tetrahedron Lett. 2007 48, 8994

!
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AREERSTFIZ L mﬁﬁﬂﬁ%ﬁﬁ% LEBAzeAy s v ORf
(FILKRBER) OF) & KE, (IE) /J\H g% (E) AH %%I (WF‘jil‘zuI) (IE) ME i

4R, BiED water-in-oil-in-water(W/O/W)T <
Ny avDLdRBEAET v Y a i (double
emulsion) DBIFE A £ EDH TV B[], Zhiz
HUT, FHEETIX, ZHEOBESTFAEBK
FEETHILIEST WW =i aLE
FRL, BeHlPiogsgsdsbitkoT
WIW/0 BOBET< Ny a VY ORBIZRI LI,
FEETIL, ~A 200725 — 2R BEY
iz WW/O0 =<=ATva rOREBE, BATFA
B ORI X 2 A K EEAOHIHEIZSWTH
E¥5,
2.1, B FARBHRERBNTEE IS 2 8

RY T F L A% 2 FPEO)(Mw:4,000)AKBEIK
EFHA LT L (Dex)(Mw:40,000 KL EBA L.
BT TF A P—(12,000 rpm, 1 min)% BV T
THILET WW TvAva Ly 2HMLE, %
DBE. PEO rich # % ¥+ % 23 Reactive
Bluel80RBI1SO)Z M L7z, B bhiz WW =~
VoarBRE. IVEFE ) F -}
(Span80) 2 ¥ S ¥ I ~ X 7 7 L (HD)BEIK T
BTL. T4R7#— BB A00 pm, 5
min)Z AVWTRBTHZ L THATwA YV g v
%%tO%BhLEAva/a/m%%ﬁw
ETBELL, }
2.2, ﬁAwﬁoﬁﬁﬁc{E&UﬂmﬁE&mﬁm'

7KL LT PEO KIS & Dex /KIBIEDRAE
#&. WHHE LT Span80 AR S ¥ HD Bk %
Rniz, YU oo bBikEhekEE, Bk
LRBRH L. Y FRHERO<A /0y T2 ¥
—HNTHEI LV EANT S L cHAT L
VarEFl, RBAMBKEIE 5 pWmin.. W
JLEIL S0 pl/min & L7z, BOhEBEZ Ay
a VDA EEMETEE L,
3. RERUVES

3.1, WS TR R RIS X DS
" Fig 1R WW I eAsal D WW =<
NyarEHPEABRERI I LIckoTEL
hic WW/0 =Ny a v OREFEMBETE S
7. PEO rich #8I34E L7 RB180 M7=, ¥
WEREET D, WW =</l a r ChiEHN
zb\mmﬁﬁtﬁ K230, WWO0 Twi
¥ 8 VU TII#IZ PEO rich HASSMUEEED = L 48
3’)73)0710 WIW/0 %'cmﬁ?ﬁ:*/v%—aﬁkf
E&SF?%EBE% LatedltlEx bhd, i,
BonigEgz~Atn /liﬂﬁiﬁl’?%ﬂ'( W/wW
TENTa BRRECE—L, BRE LTHEE
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72 WIW/O ﬁ?ﬁAr—vﬂ// a RELRE,
3.2, HABEHOMABILR A KEE L O
Fig 2iZA 27 u Y 7/ 7% BVWTRR L
W/W/0 =</ s VONFEREEEETT,
% an\.*EA:r-vn// a VIRE OTTREIT 97
pm Tﬁﬁﬁﬁ?&(@)lﬂ: 4.4 %, MW7KHE[Dex rich
)OI 67 ym. CV I3 6.6 %THo7z,
DI A IV T IR NBI LT
TNy a VERBLUORABOBRROR -7
WIWIO =2 Nya v e Bd I LIRS L, K
7}<$E®¥{§?%%E$ﬁﬁkk?£otﬁ@i W/W =
wNva VREROBESFRER TEBFEIHE
FTBZEREY, WW BORERAICEESE
PINE K Troleteth, WIW KA < H—12 4

BLEEERPIZOBLEZEDELEL NS,

Fig. 3 AR OER ORI %170 7= W/W/O
TeNva rOREEBREEELRT, BaF
AR E BT S 5 = & THATEZHS L
EEENKBOELZHETEBZ LITRER
e

2 Optical
micrograph of
W/W/O emulsxon .
prepared by[ a
microréactor.

Flg 1 Optxcal mlcmgraphs of Fig.
W/W  emulsion (a, b) and
W/W/0 emuls:on (a’, b%) using
an. agitatori(a, #’) 22.5 wt%
PEO, 7.5 wi% Dex, (b, b*) 7.5
wt% PEO, 22.5 wt% Dex

Fig. 3 Optlcal micrographs of W/W/O -emulsion
prepared by a microreactoii(a) 6.6 wi% PEO, 12.1

* Wt% Dex, (b) 7.7 wt% PEO, 9.7 wt% Dex; (c) 9.0
 wt% PEO, 7.0 wt% Dex

IR
[1]A.S.Utada er al., Science 308, 537 (2005)
*Tel&Fax: 086-251-8908

. e-mail: tono@cc.okayama-u.ac.ip



HKrT4Y vmwzm%wa%ama\éﬁwawéﬁ«mm

((ﬁﬂwﬁtﬁi‘éﬁ) O (%) Eme-
(fﬁimkﬁﬁﬁ'%) HAKY - KFRR— -

L HE

Y BRI EBA 2R L BB
R OLEBRO—ETHD, LPL2BDL,
FNT 4 U v EORBBH DL  ITHAKESE
Wi, EEEE~OEERERICREEL 2o
TNB, T T, T OBKEOE EHEIBHEE
BICHE T, BV 2 B~ ORWVE
EHEEESFT vy I X% )Y 7@5%%73» Er X
nTna,

- AHFR T &%@ﬁ&ﬁofU%&(ﬂm
LAEKEANERORYV=F LV ARYAT
(PEO) D7 1 v 7 kEAH (PLE) » LR
éh&f/ﬂ%k%ﬁbtomﬂﬁpmytﬁ%

VIOERIZEY, KT v %% YV T OLTHE
ﬁ@ﬁim%ﬁénéoit 100 nm 2B ORIE
¥ETHT /RFERNT 52 L T EPRPRLZ
PIZL Y EEEHEA~OBWERESPHTE D,
ARH T, BEEHREICLZENT 4 ) VRE
F ) HF OB L BE I L5 —BERERR
- BOWHRB L in vitro T DIz 2
WTHET 5,

2. EZB
2.1) PLE D&

PLE D&HRLIX, z"iﬂ#lu‘ l\ﬂf-vé%ﬁ)\ Lk
PEO (MeO-PEO) kBitk#IL+5, D,L-77FF
@ﬁﬁEAkloTﬁoﬁ¢ambtﬂﬂwiﬁ
THHTFE M,) ESTEST MM) BTN
§§7n7bﬁ774~leWELtniL\
MeO-PEO & &Rt L7z PLE @ M, & IV TREK
AT A (HLB) #EMH L (Table 1)

22) RNT7 4V g I RTFOMM

oPLE & BT 4 ) VR B S G BB TV
VAT % W, w-PLE ¥R S RIKIERE A &
L. ﬁ%ﬂﬁ@ﬂkl v oW =< v ERE
L, Bbhi O/W =% ia VB EED
BHAEY BHVTARL, MEOEBETF V&K
hiZ ST R aEs 2 LT T ERB L)
%gbtﬂ%ﬂ@%%ﬁﬁmklb¥wﬁ@%

l/T\-o
,29#»749/mﬁ+/M%®ﬁ%EWm
_ WL RA T4 Y yRET S RTFE

Dansyl-L-methionine %% & ¥z Y VBHRERKIC
ﬁﬁéﬁtohwﬁﬁﬁkﬁﬂﬁb #E/ <

N7S5 74— (TLC) Z2AWVWB I & THEALT 1)

/Wﬁfzm%m50~gﬁ@$w%ﬁ&m%'

Ll

2.4) in vitro COBFBUEORAE WP LIRY

74)/Wﬁf/ﬂ%&%MLtcmm%«n®

MR ERE L. MTT éssay kY BHRSRY

ﬂm 1/7“\-0

3. SBMERRUEE
ﬁglﬁfw749/&Wﬁurw&m+/ﬁ

%m‘m«\mﬁ w-PLE BEOREEITOVWTR

() NEFE* + (F) AHTEH
WIEmE - RHBRE

() e .

+, ZORRE LY, wPLE BEOREMIIEV, &
bhaT/ WFORBETRESETERDIL
WEE LIz, DE Y, wmﬁmﬁ@x%W—mﬁ
DOREES %:'Flféﬁﬁﬁiﬁaﬁﬂ LTy
5Z &%T@LTWéﬁﬁﬂwﬂﬁﬁﬁﬁSM%
DB, 75 nm BEOED T/NEVT BT 2R
T, B %ﬁﬁMT%éfW74)/%
BBV T b, F UBREISAET T 100 am
uTofW74U/Wﬁ%/ﬁ%®%§#T%
Thol.

Fig. 2 HEAT 4 U v RE ST RS BEE
=Y /@ﬁﬁ'&«@%%ﬁ#%ﬁmﬁ%éd‘t p. A
FB % B 13 ' Dansyl-L-methionine Hi 3 @ A Ay b
(S) DHBESNIZ (Fig. 22), —F. KRBHEI
—~EEER O &R %R T Dansyl-L-methionine
sulfoxide BIEOFER2ARY b (S;) BRALL
(Fig. 2b). ZOFERND. VBRI XY AR
LR A7 4 Y AT/ B+ R—BER
BELHRHELTWAZ EBHALMTRST

AT 4 Y RET  HFEET C26 MK
BIE~ONBEICLY FERAETERA KB ITED
Lk, ZORRLY., T/ A r G YRl ot R
BioED X% 7’(‘3‘96 LATFmEh,

Table 1 Characteristics of PLE
Semple M, M/M, HLB
w-PLE 5200 107 1663

oPLE 32,900 L 32 2.65
MeO-PEQ: M, = 4,400

400 T T T

w
=1
>

1

2
1

(o]
(o]
i VI i i 9
23 4
w-PLE concentratlon [wt%]
Fig. 1 Effect. of w-PLE concentration on the particle
diameter of .nanopamcles without porphynn

Par_ticle diameter [nm]

B

Fig. 2 Phutogmphs of TLC plate under UV light:.
(a) bef(me irradiation, (b) after irradiation
l##)‘(ﬁl
[l] A.Vilaetal,l. Control. Release, 98, 231-244 (2004)

*TEL/FAX: 086-251-8908
E-mail: tono@cc. okayama-u ac.jp
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F2EERS VAV Y L TE 2 MBREERST2AIHT 2 REEMERS VRO AIK L 54
v RBAA - FUBRBEIR OB L IR 2000 4E 2 A 5 B, MILAZERER B ARERER S

FEVILES U RE PEG BH)RY—LD PS8
VEEHRBENAMRIZNT S in vivo ?"EE?&J%&%(D
HiEfEs

RARE—. B #oK, ®EME, KA
Bk RPEEEERPLETRN E$%H

[B#Y])

I, BAFRRREOERICLY . EREFBRFEBAARBRIZBNTHV LN TWAR, HIRA
ABFOERZEWERICL Y, 2 0BARERE. BoRMNABERLER2 S TW5, Lk
LR D, EDORMPZEEIC LY BAMBESHS AR T B THE R BE L. B OEMENE «
AR T 95 Z EAERERMIC S LIELIZRD b, BALSEREICRBIT3EARRBEL RoTW5, B
EZ L OEALA D = XLBRBBENTWDE, TOFTHHBIAROEHMBEIC L v | BHPEH
TFUVRAR—E—THDPHEZ L IE Pgp) BBEAMBECRESREINS 2 L3N, BABELT
DOTHEBFIC BT 5 EBRERO—DLEX BN TS, IO Pgp OFEFHEIC L 0 itk L=
ARV DTRETEARE BRE LT, P-gp FREH L HRAF DA, M FHEEOH I L 5
P-gp # 4 L7 SR O [ElBE, P-gp % =— F43 MDR1 BEFORBME R Y, £ D7 7 u
=FBRHELNTNEHN, KRE LTHIRBEIED b BITIEE-TWW, .

% ZCAIETIE, ~ U AR A BN AHIR Colon-26 (C26) £AWT, HMBAKI KXYy
v (DOX) ot LTtk % R4 P-gp B3sEkE (C26/DOX) Z#IsT L, 2 X v 1ER L=EER
AET =Y RIZRIT S invivo FUIBESRZHEL LT, 2OMERRE B8 LEL OREE1T-
7

[ZBF i b ONCRER V)
C26/DOX @ DOX i34 5 in-vitro Bt DOIH
EBIZFAVD P-gp BREk C26/DOX i, FAED €26 (C26/control) 12 L. DOX ML
SUTRAOMICHEEL, TORMBEZBEEAMICEML TV ZLICK B L, C26/DOX @
DOX 253 5 in-vitro BZ % MTT 7 » &£ 1 12 X 0 594f L 72 8. C26/DOX 1234 % DOX D ICso
fEix C26/control & ik L THY 250 @V MEZ R L. C26/DOX A% DOX o4 2 itk 2 & LT\
BT ENBALNTROTE,

In-vitro (23813 % DOX MtE{bEER: DR ET

DOX ¥t O # N EMEEROR R, C26/DOX DHEfary DOX &% C26/control & Higk L CHEZE
IEWZ EBALNE R0k, FLVIRAFZ T ry MEC X AT OKE, C26/D0X Tk Pgp
FH BN C26/control & il LTHEEICE V- LR &I, Sbic, C26/DOX 12T P- gp P
EATHDATNINVOHAIZLY | DOX 1T 2BZMEDE LVHAABD b Z &hb,
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C26/DOX @ DOX i34 BB MDIE T ICIL, Ml LIz m%E Lk P-gp [ &% DOX O#fifast~
OHEHMIRBE L TWBZ EBALNE RoT,

In-vivo U R OF M

=9 DOX KEIEOBIRNEE 21707 & = 5, C26/control KUt C26/DOX BB AETT N~ Y
Azt LT in-vivo FUEBHEIIRD bhd, £0—FTDOX KL 5FEEAL LT, BEREE
WAOBED bz, 2 TRIC, SEMEORIERZER L. B oBHHEHN~0 DOX OEHIEL &
HBHTLEEHE LT, BREEICIVTAL 58D 545 Enhanced Permeability and Retention
Effect (EPR 215) %% T% 5 polyethylene glycol (PEG) {&#iJ Y — Az DOX ZR# L7,
DOX Wi PEG &85V K Y —A (PL-DOX) #FWM L, REHTAHV, C26/control XU C26/DOX
BB AEF < v A PL-DOX % &R 5 Lic & 2 5, invitro TORR L3R Y . C26/DOX
BB ATF A~ RZRBW TS C26/control EFEBAET NI AL R E O E\ O IEEIEFEM S
HERUCEFABROEEDENEDOND Z L BALNL 20T,

C26/DOX EIFMAE T~ ¥ Zci) B in-vive FREE IR DRI A N = X b OFFEHT

C26/DOX BIH A ETF Ve ¥ ACBVTED HITEY invivo FUEBEHROERICHTFES 2%
B A B = X AOFEN B RAT, £F. [BH]-cholesteryl hexadecyl ether THEE —EIR % HAHRRE
L7 PEG &85 U %Y — AOENBIEEISEOFE, Nz EREMRO~—I—4FTH%S CD31
DA LT I 0 ESRGN LS SR OTE 2 T o IR AEERAET VY T ART
PEG &85 ) Y — A DIEBRGRN~OEREME, K OIESEHN 0L ESMEICETTRD bhiaro
J. Wic TUNEL ZefiElc & 0 EEBEBN THR SN 7R b=V AOBEXAERSATT NV
PR CEVTIRE LI fER, C26/DOX BAAET A< U ADEFEBATHER SN TR h—v
ADBREMR, C26/control BB AET V<D R L HE L THEFIENI EXRALNL o, TD
= 1. C26/DOX IZHV T b BV in-vivo FUBEZIET, DOX D2 AMIRE~DERE{FAHL
S OBHENEE LTV D AREEERIRT 5 b D TH T, TIT, Exra it sialolik-ga)a i o s
% DOX DRSS EOEERZ 2, TTLENEMIEOETVE LTRASIS, b MESHIREL
SN (HUVEC) @ DOXIZ%¥ 5 in-vitro B tEE MIT 7 vy A2 LY BEt Uiz, T OfRE,
HUVEC {253 % DOX @ ICsofix, C26/control I DIE L 13IEA%cH Y, HUVEC » DOX
I LTE VRSN E R D L BE LML ol & bICESESNOLENEMIEL TR b - X
PR LTV AMIEORE " ELEFTok s =5, C26/DOX EHBATT Vv U ADERFHERA
BT MENEMIE L 78 h— Y R RS LTV 3HIBIC S O— AR b D REE e &R
BEVWEETRD bR, ZORRIEZ, C26/D0X BEBRAET VYA BWTRDbhEn
in-vivo FORESEZH I  EEMAENITEE Ul DOX O IEESHREP 8 B AIRRIC 9 5 SR Zh R,
BROEhICEE S MBS ECREERABEE LTV Z EERET S bOTHD,

BEH
(1) Ogawara, K. Un K., Tanaka K., Higaki K. and Kimura T, In Vivo Anti-Tumor Effect of PEG

Liposomal Doxorubicin (DOX) in DOX-Resistant Tumor-Bearing Mice: Involvement of Cytotoxic
Effect on Vascular Endothelial Cells. JJ. Controlled Rel., 133, 4-10 (2009).
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FE YN E T UNE =Y — ADKRNEIREGM IS L OHIIEES)E O
OXIMJR BE—. Tamer Shehata, 3 Fn. Ak PAIRER
(R LR - EHEIR)

=AY —Aid, AT CEREEERI SV BR SN ZEECEDNBS/MATHY ., VRV —A LR
ROBENREBERTONTFEOERTH B Lh b, a WBLSERIEE 2 HT 2 KW NEICH AT
EDLEZIDR, EWX+ ) 7L LTOBARYIFEN TS, 22 CANETIL, Bltof HB E4 4
5 3 EEDOIF A A M REEMSS Brij 72, Span 20 or Tween 60) ERAWCERE=FY — L2,
TNO OYBEFRIEFME, 20 CICENBIBRIECE L CESENLTMEEML . SOIRARAH FE VL
B> (DOX) ZPNEF L7 DOX Rt =4 Y —LA#FRB L., ThbDFEBEE4ICE L THEMELE, “hbo
FHEICBR L, =4 Y —AREERY =F L) =—/1 (PEG) 12X V&8 Ui PEG BAE LRI L. fheT
B EfT T, =AY — 2% T v MIBIRMES LCBROGNBIBEFE L L 25, Brij 72 H 5\
i Span 20 =AY — AMZBWTH, EERECHROPET2EOWRBBO bAEDOKK L, Thbo=x3
Y—AREE PECIZEVEMTHI LICL Y, MPEEESEZTHATA S ERBHOME ot —F,
Tween 60 =4 — A TId PEG EMDF|/IC L 2 hANBIRE~DEBIIRD bhid oz, X5HIZDOX 2RE L
TeEB=F Y — DEEBRAET N~ 0 AZHIRPIERS L, DOX OmifEhlE#s i & OISk 2
AP L 7oA SR, Brij 72 3 B\ Span 20 =2 Y — AIZBWVTIE, PEGERIC & U DOX Ol P EH O 5
TEZEE~OBITRELERICEATEZ LBHLNE B ote, 7= DOX Fdt=2 v — AR EEIR 514
DHIEBEZR A TME LT R, PEG EMi% M L7 Brij 72 35V X Span 20 =2 Y — AR WT, EEAE
FHEREIMHBRRBO D, TOPRIHEBHOLOLHEBLTHLENLDOTHo T,
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% 25[@ DDS ELRBRER
7Y B Xu S E RN T RN 0 kNS R R CHUEE SR O R
OB’ Mk, WF #Hh. KR B—. #E mFE AN BRER
ML RFRER BEEEFESHER

SER I, BOKEERRAR Y ) F e PTX) OHRXDHEEREOMERZRELRD
fF L LT, mwiia VERIECYRY —LABHICERL, EET v FROEBRAET IV
< U RZB T B, D PTX &M T RIS 5% O B BRHE 2 b ICHIERRIR
PEME LT, $£7-. EPRBBIC LB Sy VT ¥ —FF 4 7% BHE LT, ThELOPEGE
itk b FUEICTRRL L7, e ORTORE, =< a VEEIOHE, PEG EMOFRICED
b3 PTX B EHZERHITT AL 3 VALK ENRTVWB DI LT, VR Y — ARAI,
BT PTX % HEMEEICEELTWS I ENFRRENE, ¥k, VXY —2REE
PEG 8% 5= Lick 0, UVRY—LHERLOICHE PTX OmPHRENEEIC LR L,
R, X0 E < O PTX 2EEBAK~EE TS, FbEVEEHEMHIR L EnRE
REZEBALME o, (400 F)
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NS YA USRS T LT S R PEG U 1Y — A HABIERE & £ ORREE
DM

O Y B OB, KR B BE RE, R DR
PILRZERERE ERIRERESHIER

BRI INETERI=F LYY a—n (PEG) B8 ) RY —ADREIZT LT
VEALERICEAT DI LT T OnFHEMOBANRTETCHD I EEHALNIZLT
&l SN BEIBRNEIToLTAT IV ORERFEOT T, BbEy b
%7~ L7z Modified SPDP ¥%3@IR L, ZREAFIEIC L VTR L7 L7 3 &8 PEG
URY =AM FRYNE T 2RE L, ZOENBIRERHE A & QNS HIIEE SR 2 574 L
2o ZDFER, PEG U R Y — AREIZTNT I VB {LEMICBAT A - LiIck ., U
Y= AREA~D C3RIG & Vo REMRAT Y = ORENIE S, #IRNES
BOVERY — L5 B VS Ok, EERG~DOBITEIERT 2
CEDBHLNE R T, ABIT, TAVT I UEMPEG Y R Y — AR, 22 kr—)L PEG
IR =L HB LT, FRIEEVESHEENHDEETT I EAALNE Bolk,
(401 XXF)
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ANTI-TUMOR EFFECT OF ANGIOGENESIS INHIBITOR SU5416 FORMULATED IN PEGYLATED
EMULSION

Shigeki Abe, Keita Un, Taka-aki Nakao, Ken-ichi Ogawara, Toshikiro Kimura, Kazutaka Higaki

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

[Purpose] Angiogenesis, the sprouting of capillaries from pre-existing ones, is essential for the sustained growth of solid
tumors, which makes tumor angiogenic blood vessels a key target for potential therapeutic intervention. In this study,
we selected SU5416, a hydrophobic molecule with potent tyrosine kinase inhibitory activity toward VEGF-R2 known
to play a major role in tumor angiogenesis, and formulated it into O/W PEGylated emulsion (SU5416-PE). ‘
[Method] In-vitro activity of SU5416 in Colon-26 carcinoma cells (C26) and human umbilical vein endothelial cells
(HUVEC) was evaluated by MTT assay. In-vivo disposition characteristics of naked and PEGylated emulsions after
intravenous injection were assessed in normal rats. In-vivo anti-tumor activity of intravenously injected SU5416-PE
was evaluated in C26 tumor-bearing mice. ’
[Results and discussion] MTT assay revealed that SU5416 selectively inhibited the proliferation of HUVEC and did not
show such an inhibitory effect in several types of tumor cells including C26. In normal rats, PEGylation significantly
prolonged the blood circulating time of emulsion. Furthermore, multiple injection of SU5416-PE significantly inhibited
the tumor growth and significantly prolonged the survival time of C26 tumor-bearing mice.

[Conclusion] SU5416-PE passively delivered into tumor tissues would inhibit the angiogenesis in tumor tissue, leading
to the efficient in-vivo anti-tumor activity. These findings indicate the potency of targeting of anti-angiogenic drugs
such as SU5416 to vascular endothelial cells for the development of efficient cancer chemotherapy. Now, we are
investigating whether SU5416-PE can exert similar in-vivo anti-tumor effect in other solid tumor-bearing mice model.
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RIVT7 4 ) HARVLB-RY =F L7 ) a—VEEBESET ) HTFOENEES
P & PDT IZ & A HUEE SR O

BAEKH D, KFFRE— D, AN O, EEfME D NFS Y, AREg?
(1) FIURFRFHREEERFRSTMEREER, 2) MIURFERFERREFLIICR

[ E#9] Photo Dynamic Therapy (PDT) %FIFH L= BAREIL, K7 4 ) VEORN

Rz 5%, BERRRREICEMT 2 I LY BETRICA U5 —EEBRE N,
AR L TR R 2 RET A Z LIZESbDOTHD, L7zB->TPDT %
FIRA LT BRATBEROREL. BRI EZWVDIZHE & < BB ~EEZT 2000 -
TWbd, TZTHLAIEX BBREORNT 4 ) VBEAENE LR HLB-R)zF L
V7 a— VEEBEAEN G BT ) BT (PLA-PEG F/ HF) 2B L, ARKIO in
vitro ZHIIRZNE . in vivo ENENEERF IS L OV in vivo FIIEESHEIZE L T EA G
Mz Tz,

[ 5] In vitro ZFFIZHERIT, BAMIIZHRRE L7z PLA-PEG -/ Ki+EA 25mL .,
—ERFFRICERA 21TV, 24 FEEB OMRAEGFRZIMT A Z X ViTok, £
T ABFI OENEREE T, A P L—Y— 2 LTEMLE S Ha L AT u— 5l
BOBREEEZRIETAZ EIZEVEHMAL, in vivo FUEEDRIEZ. BESATT V<
v 2% BV TRHE L,

[#E2 - Z2] Invitro 4T, AUAZAAMIBICHEM L, —ERRRICOLRR 217
AZET, BrOPAHIBIIBWTERLT 4V VBEERGEH L EHIGENED N
7o — 7 AEFITIMERIOERA 21T o 1258 I I EE R Mz 23580 b,
FHRZIERORBICIE, FNVT7 4V ORAP OB E ., £ O%OMBRNBIT Y
BETHDHIENTRREINT, $h, BEPATT T ACEIRNEELZE A,
FERIZEVMFFEEEZR L, BSNICEGHEBRA~ L BIT T ENHLNE R0 T,
o IHRES, —ERBO%IEREEBIIE L TR EBREEZITY ZLiTLYy,
EFEEOR R LRI NEE I,

BNT 4V VEHARIAB-RY =F Lo 7Y a—VHESET ) RFOBNEEER
tE & PDT IZ X 2HUEEDN R OFFHE
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(AILKE) OBR R, FLKER) () N 5%, () AN =5

1. 8

E. BEFIR2ORREICEL YV NBEEETM L
Uiz & /80 BRSBTS T\ D, Bl
Tl BRCER, B (LETENFRIUVA b
Wk ¥ OBREREBITICE S ey v '
EER)OAIHPER ZEDTVD, Z0L ) RFHREE
ERERTEEEOVOE DL LT, O FITHRF
r AV EBEEER S V7 BORBEMTHOR T
%, L. BEOERY /) BEEET D RIGE
PEEET AT, BRI S RLEL LERORRS
U RIBITAWTAY Y —= I B OV TEEE
ThB, T CAHBE T, NBEREE L ARELT
DB VRITFNTITH Z & T, KIBEROEEF

REPHERIBREO Y VT ~ORE{LE BIE L TV,

ABE T, <4 78V 7 25— L HEBRE
BT Hu—A ST OREL TOT Hu—AY
JVBIFN CORBEOERESI OV TRET 2.

2. S5
9.1, KIBEPELT H o —AS BT ORE

B0 BRBEORER X WRESEEORERDT
DREENT Y& (GFP) % a— FUICEETT
TR ST RIEE Ve, FVREFRREUCIL.
BOKLAER 21 Ul TSRO T A~ A 7 Bl
AL, B, LB §e & B E T RIGHERREIR
BT Ao — AR RV e, KIBERREIRI IR
BEH TR 5 2 L THVERENCIRE L, AR
X, REENRZ AR I T EREERLT

WIO =<V g Y RTRE U, BbhiEmEiokm L.

B SR SNRITFEE
9.9, ¥/ TOXIBEIEE L GFP

i - BRI T Vo —A ST R FRET
Bt 2 5 A KT A _LICERY Okl UCHEREZ A
WSS X o T GFP W2 X B8R BIE LT,
3. WRLEBR

<A 7 a7y H—CHRE LI KBENET e —
R AT ORI L URHERSBE I LT
BEOEEBYR 1R, VVRITRBORBR, <17
a7 E—ERAVBHZ LT, 10 % PAT ORISR
% b OB VBRI F ORBUCHEh L, VAL
M B RFSERE T, KIBEREOFRBE
b L PRIBRDIFTE LWVRITFRE LN

48 BEEAHEEM (25 °C ) ONBERNET Hu—RY
BT BN EE A 2 TR T, YVRITHIC
DRI 1. 2 ENESShARCRE LSS, &
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BRI L AR HEEI 7 0 R 7 = 7 O & £ O IESHE

(MILKRRERET) OME &— (MILARR) (E)NF B (EVAHN =&

1. ¥5

RNUHEE (PLA) RESTFIL. EOREES TR
ELTEBEIRTWS, ZOFThH, PLA LK) xF
V7Y a— (PEG) &DEEAETHS PLA-b
-PEG (PLE) &, AMFEEC BN TRY ., Kinh
FEE L UTORIFRIFSh T\ 5, IF4E, PLE %
< MU w7 2 & UCHIA Lk FaRsl B3 A Hfse
3, BELBESN TS, LELAERL, Fox
. BEEEEHIDB LV Ne A R R AR S L
AL T\, THERMRFRICIGEL TR,

AHFFRTIL, /o bR Th HEET T
ZRVW R FREEY BRE L, SR LTz &
UK PLE 2 REEMRE LTRVW TR L
WOW ==Nia  ORPESRIEIZE Y, PLE 327
OR7 =T ZRE L, 2R TIL. FR L PLE 3
7 u A7 x 7 ONEREERIEIC W THRET 5,
2. EBHHE
2.1 PLE D&H

[o]

Hsc’[’ ~fon + ﬁ

MeO-PEG
D,L-lactide

bl o,

Fig, 1. Synthetic scheme of PLE.

_SnOen),
403K, 24 h

PLE 3., methoxy poly(ethylene glycol) (MeO-PEG, Mn =
4,000)%BREAAI & 15 Dl actide DEIBREAICLVE
B L7 BohiESTFOEEHISFREMY) EDT
ENTMwM)e FViEBEI o< NS T7 40—k b
BIEL, 7. BYTFOSFEEL. 'H NMR RiE
ICEVRELE,
22PLE B X UPLA S/ 0 R 7 =7 DFfE

AWK A PKHE, ThAHE PLE 55V N3 PLA %152
SEEEAT T ABRERRE L, REVFTAP—IC
IO WOy a #RELE, BonizWOo =
wNWa ke, JKEE PLE 2 ¥5R X8 7 fuTnEe
NIKEIRIZEE, WIOW =)L a U lmL i,
50 °C. BET CHRPEIRE 4 BERITV, MIRASS
BMRETAILTPLEIJuA7 73R LE, *
D, FEUHBHT L Y ABMEEINL, 3 EOBEEE
ToT. TEBMRIZPLE 2 7 u R 7 = THEdkE 1 BK
FHEROR L., WRERT L,
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3 RRLER

3.1 PLE DA
PLE @ 'H NMR BE XY, 3.7 ppm f5EC PEG

AV MO M ERVEICERTAY -2, 1.5 ppm
BLX52 ppm AHEIZ PLA EZ A FDOAFLEY
AFUEICERTA Y7 MR Uiz, U EOREEN
b, BONESFRPLE THHZ & #RE L,
32PLE BIUPLA 27 0 A7 =7 OFfE

Fig. 2 IZiX, W/IO/W == /b 5 o OIRPEEEIC &
VRREESNPLER 7 u AT =T OSEMEE#7RT,
Fig. 2 &V, ABRO/NEREFPLIEI 7R T =70
TRBUTAEI LT, Z OR5FRIL, st PLE OREEN
BEAEWZY, RED APt Lo TRl Eh
WO =)V a UPRPRRERIZIZE A YR —T5
ZE, BUELEZ L 2RRL T3,

Fig. 3 121X, W/IO/W == /vi g v OiEREREIC &
DR SN PLA 70X 7 =70 SEM BEE%5RT,
Fig. 3 XY, ABORERLEPLA 7 0RT7 =T H
B/ohic, TR, PLA BRETEEEELE- /00
eI BEVTA P Lo THBEN WO =<

Noa DE—N, RPERPISEIT L L g
L/.'C‘/ \60

Fig. 2. SEM images of PLE microspheres prepared by
solvent evaporation method.

Fig. 3. SEM images of PLA microspheres prepared by
solvent evaporation method.

*Tel&Fax: 086-251-8908
E-mail: tono@cc.okayama-u.acjp



REEE: TEMPO B¥EAZAVWERY—RERILEL AES TR TR

(RILABRER) O AR T - (E)AMRETE- (EYNEFE - (E)ARF 4

1. ¥E

YLELSLI =Ly s VERR Y OTRY—RE
BT X D ELNAESTFHEIT. TORECEDT
@ J5 7 MNB T L TR OEFREOM 5
WERETH D [1, 2o EOFENVEDELT, =h
oXx Y FFEATHD TEMPO (226,6-Tetramethyl
piperidine-N-oxyl) % REHT HRFEREUR, &l
NnoJ5 7 NEARITHFENE L bND, RTRE
1= TEMPO %3hRiICERE & ¢ 27T ARFFETIE
BI7REOERERIC TEMPO REMT DLV 2 B
B at AT, 1 B CORBNRE R FETS
# TEMPO Ffin A\ Rk T2 = LT
B, TR, BT IR TEMPO 3K SRmEIZR
L. RETEAVETT S LR END,

AHFesE T, BRC A TER R TEMPO BBk 1
ROFDOTNAaFTT I 2 (Scheme 1) ZERHELT
W5 [3, 4, 5, £ ZTHBIETIL ThbEAVTH
KATECORIES PHNVEE VAT LOBERUED
NS TERIFORERILE BT, AHR T
REEM TEMPO HEMEx AV A —REGICL
0 B TR T R R AT o TR DWW THET D,

H
N
Naoss’(%ﬁ]/ H N803S/(~)W
0 N, ° Mo
1 . 2 7(

Scheme 1. Interface-active TEMPO derivatives (n=5,10,15)
{1a (0 =5),1b{n=10), e (n=15),2a @ =5),2b ®=10),2c m=15)]

2. R
TH—RER HLRVAEREEETRLEL 1e OTV
axLT IV 2 FRAVWTTR—RERGEIT 2T
0.02 W% 2¢ KA 40 g) BROG 5wi% ~XH7H
SR AF L UHIR (120 mg) ZTHERIGRICIFEL.
REF A P— (10,000 pm, 1.5 min) IZX Y O/W =
<N a UERE LKL, ZhE 04MPa ERFHEXT
125°C T 24 BEES L, RGBLKRSEsZ L
L VESREL S, RFRTY ) —VTHEL,
BELSYEE (80,000 rpm, 20 min) WX YEMR L., €
0%, EINSNFHIFAT OV TR 2T TS
3 BRLER

Fig. 1 KBS B THRIT- O SEM B8R
BRT, Zhiv, v 2ue~¥T7IraPA 7))
B TR TATRCE 5 T L SHER SN, LAL,
I KN TR TIIEE nm O/ANLF L3 pm DREL
FINELEL T Y FEETEABISRBRNN Th o7,
COERE LT, LTz tiExbhd, EAHSK
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HROREEESCHD 2 13, BEAHIORPITITE
FE5E. I B ROMHRERICIEL TN D, BRI,
INEREESIETTD L L b, KPIRIC LY
) o — MG SNAEBEDIALER TH D LB
B B WIIHEETER bR 5 b0 L Bbh D, TR
REEA LV IEEEETHHE pm ORKFIR
il ai, FEROAALERIT L VEE nm O/NETA5FR
Hlxn? L FRIND, ZOX ) IERORTFEE
BENHET BT, BRI OZEL - £
I 5L EMEIND, Fig 2 @S TFIRT OB
BHA O TEM BEREREZTT, RIS
2 LTWAE Ehb, FEBRR CIHRRATmCESY
HETFLTWA D EASTR & W, EBIFREOE—
FEAT 429mV THY ., FEEE TEMPO FHES
2¢c DANVKVBEICHFET ARDEERLIL, ZOZ
VL R SEEICEENY TEMPO FREAAEL T
WBH I EERT,
4. &5

BT OPZoiE KT REOREEE TEMPO &
RSO A EOTHED b, MAKRECEE LI R|E
M TEMPO THilifihs HEAIHET L RFREICA
EEM TEMPO BEANEELINTHD I EAVR
Ehic.

[1]Marestin, C., ef al. Macromolecules 1998, 31, 4041. [2] Zetteriund, P.
B, ef al. Macromol. Rapid Commun. 2005, 26, 955. [3] Kb, /L%
Tarld 73 £LEEF 2008, P108. [4] Kubota, J, ef dl
Tetrahedron Lett. 2005, 46, 8975. [5] Mitsudo, K., ef al. Tetrahedron
Lett, 2007, 48, 8994.

*TEL/FAX: 086-251-8508
E-mail: tono@cc.okayama-u.ac.jp



1M B AR N FE LB MHES ~RE—2 [EHEFURUY

10 RBAZKARRICED U RERANS T/ MFORSK

O/NEF 81 FEH ! K& £81 BR K2
KR B—2 fgdE fn#Ez fREA zh
TR RZERER BEFHAER 2BLUKRZERER EREREHER
87 Y —rd—)b A F AT AR EMRL

FERRDZFRERICRB VT, BBBHOBELIFE~DOSROREENTRE L X, 8
BUER CORIERZIHE T2 EX/BEIND, TZ T, £EBEAERY) ~—2 BV TH
BREAZEDRICHNE L 100 nm LTOF JRFREEZBEEL. ORIy 7Fx )7
AW PDT OFSMEIZHOWTREZIT-oTE, REE TR, 5V dEgHE s EPR
R ZFA LI B R E~ORBERBROER L ERTE ST/ *\.L%@n’;%’l“ Rl AN
/BT & BV in vitro R COBMIRBRIZOWTHRET 5,

HHEELUFE: £0EELZHORY UBE PLA) L AFEAEEZROR) =F L3
PA K (PEQ) Y7y s #EAE (PLE) 28BAR LT, BHEBREIC I > THRALY
4 Y URET S RTERE U, EHBH L LTORVT 4 ) UFEET ) Ko 3in
NFFERT L VML U CTEWe, MY PLE (o-PLE) &RV T 4 U U 2 AR S W Tk
‘J‘IVYE(&%{EETE & L., K%M PLE (wPLE) 2RSS/ /KBEEKMEE L, BEFRH

LY OW = Aia 2Rl Bohil OW vy s VIBIREXKTHERT 2 -
& THRTF VA BRELTPLE 7/ RTF 208 Uiz, P LRI RELERIC XY
PRI T RIE Uiz, ,

W7 4 U WNENT RT3 Dansyl-L-methionine #2887 ) VEARBREIRIZ OB &
FTRRAZRHL, %@ﬁmv%7774~0H£)%Ewé’&?fw74UVWﬁ+
JHBFPODO—ERMEORBR LR L,

T, BEOD in vitrofiEF /& LT Colon 26 (C26) %Wﬂ@’i’ﬁb\to R L 7R
T4V UNET R % C26 BEERRHICEHN L TRER, SBHXBROoOBLERBHE L T,
MTT assay (& X U ZHIBa2h R % 5840 L7z,

#8 . PLE 7 RFORBE~RKIET wPLE BEDOEEBIZOWTHRFI LEHER, wPLE
REOEMIMN, BohD T/ HFOREEREETERIZLEBHAL, LR, b
wt%® w-PLE % RV e BEITIXEHRENK 75 nm OBH T/NE 2T/ RITF2RET 5
ZEWTET,

7 . TLC DfER D & IRENT & B Dansyl-L-methionine sulfoxide M AERKAHER I
HHEHB T /RFRANH IR T THBRBRP~—EEBRENRHIND Z R’ Gho Tk,

EHIT, RNV7 4V WNE PLE 7/ BT 2 & T C26 MlEER~OXRHIC LV, Mk
EFRPKRIBIZBOTEIENALMLE o, FHBEDREE T OSLEREERRLVT
4 VVBEITKN 50nM SHEREIN, KT/ RFERT v %1 V7 & LTRHWEERAE
HIEENESTHD Z EWRRE N,

EFBE AR T, wPLE 2 iVWTTH RIFORBEEZET S, 100 nm LTFTORLT
4 VUNET JRTFORBEER LE, 0L &, wPLE I3, BB F 1 —KBOREE
HETT2REERERE LTEHOTWI EEX NS, ik, XBEBAIX PLE ./ hFH
AR EhERBIZBW TS, —EERZEOEREZRT I EREID DN, 2D X DI,
HHERBAE TV RFICAE LTEBEEA~T I AN —T3Z ¢ kLo T, BIEADOERS
BEEBOEBAETEL Y, BEFO QOL 25 D7z PDT ~DEBRVRWICHFTE 3,
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Abstracts

Poster Session 2- Contributed Paper

DEVELOPMENT OF NANOPARTICLES CONTAINING
S 0 PHOTOSENSITIZER WITH DIBLOCK COPOLYMER FOR

PHOTODYNAMIC THERAPY
Tsutomu Ono*, Ken Hirota*, Taro Shiraishi*¥, Ken-ichi Ogawara**,
Kazutaka Higaki**, and Isao Sakatat, *Division of Sustainability of
Resources, Graduate School of Environmental Science, Okayama University;
**Division of Pharmaceutical Sciences, Graduate School of Medicine,
Dentistry and Pharmaceutical Sciences, Okayama University; TGreen Gold
BioSystem Inc., 3-1-1 Tsushima-naka, Okayama 700-8350, Japan;
tono@cc.okayama-u.ac.jp

Photodynamic therapy (PDT) requires the efficient delivery of photosensitizers to the
tumor neighbourhood. General features of tumors include leaky blood vessels and
ineffective lymphatic drainage. T herefore, nanocarriers containing hydrophobic
photosensitizers access and accumulate in the tumors though the énhanced permeability
and retention (EPR) effect. In this article, we developed biocompartible nanoparticles
containing water-insoluble porphyrin derivatives by a solvent diffusion method using
diblock copolymer. It is known that the nanoparticles with diameters <150 nm are more
useful for EPR effect. By the combination of water- and oil-soluble poly(ethyleneglycol)-
poly(lactic acid) (PEG-PLA) copolymers, PEG-coated PLA nanospheres with less than
100 nm in diameter were obtained. Furthermore, hydrophobic porphyrin was completely
encapsulated in the particles. Singlet oxygen was released from the porphyrin-
encapsulating nanoparticles by light irradiation, whereas porphyrin embedded in PEG-
PLA nanoparticles did not diffuse in water. In addition, we found that colon-26 tumor
cells were killed by visible light irradiation in vitro in the presence of 50 nM porphyrin
embedded in PEG-PLA nanoparticles. Since this nanoparticle was easily prepared with
only nontoxic copolymer and drug, it would be a promising nanocarrier for PDT.

Poster Session 2 — Contributed Paper
, APTAMER EMBEDDED POLYACRYLAMIDE NANOPARTICLES
5 1 USED AS NANOSENSORS FOR METABOLITE DETECTION IN VIVO
Veli Cengiz Ozalp, Lise Junker Nielsen and Lars Folke Olsen, Department of
Biochemistry and Molecular Biology, University of Southern Denmark,
Campusvej 55, Odense 5230, Denmark; cengiz@bmb.sdu.dk;

Metabolite sensing is an important tool in understanding cell metabolism. Optical
nanosensors are especially interesting since they allow real-time monitoring of metabolite
concentrations to facilitate our understanding of the dynamics of cell metabolic activities.
We developed an optical sensor based on aptamer recognition confined in
polyacrylamide nanoparticles to measure adenosine nucleotide content inside cells.
Aptamers are biorecognition elements selected through an evolutionary procedure from a
combinatorial nucleic acid library. There has been numereous applications in sensor field
based on aptamers since the invention of the selection method. The main attraction of
aptamers as biorecognition units comes from artificial selection procedure allowing to
obtain an aptamer for any desired target. In vivo applications of aptamers reported in the
literature include targeting specific proteins in subcellular compartments for therapeutic
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1. ¥

RYHEE (PLA) REDTiL, MRS FHE
ELTEREINRTWS, ZOFRTH, PLA &Ry =F
L7 ) a—)v (PEG) DILEAE (PEG-PLA) 11%
2T, AFEFACLENTRY ., BRdiakern
BERAR 2B L LTORBERRFETX 3, 504,
PEGPLA 2~ MY w7 2L LTRIALIZS 7027
= 7 REICEET B, BE<BEShTnwal,
LLARE, 24 0nAT7 =7 OREEHIEEIT- TV
BIFILIZE A LR, 27 R T =7 OEEITEY
DERBEENIRE BT L0, BELHET?Z
LITEETHS,

= ZCABFE T, AR Lz BIEtER L UvkiEtt
PEG-PLA % RENEHAIE LTHWZ WIOW =< /vy
a ORPESEITZ XY PEGPLA I 70 RT7 =T %
B L EOEERIEE BRYE LTW2, FEHEE T
SIS L7 PEGPLA I/ HRA T 2T ORESAMRB L
USRI VT 5,
2. 5B :
2.1) PEG-PLA D& R A MXTEEZHETH
PEG (MeO-PEG) #Bis&l& LTD, L -5 7F FDE
BEAW LY, PEGPLA AR L, A LE
PEG-PLA DHGFEHM M/M,y) &7 VEES n< b
777 4K VRIE L, B FEH bEUK-B
NT A HLB) ZEH L7 (Table 1),
22) PEGPLA 270X 7 =7 ORBILFE Bk
ZPKAE, YA PEG-PLA (0PEG-PLA) A %fRSH
B F VAR EWEE L, FEDTAP—IZLb
WO == )iaERELUE, f6hiz W/0 <L
¥ a &K PEG-PLA (W-PEG-PLA) 2¥fEEH7-
B FNAAFIKAIRIZEE . W/O/W, =g v
ERB LI, RPERIC L - T, WEEREIRETS
T & TPEGPLA 370 R 7 =T :5RBI LI, + D%,
BOSERT L AR EEIR L, 3 BOWEE 21707,
Yei I PEGPLA 27 A7 = 743Buk% 1| BRE
TEERL, BRERELE BN/ BRT T O
TR EETETFHOME (SEM) ICL W EBELE,
3. SBRRBIUER

Fig. 1, 2 I2ZhTh W)/0 A2 K% TR L
PEG-PLA 37 R R7 =7, IRHELRF OBESE X T
FRBIL7-PEGPLA 370 A7 =7 D SEM BE%TT,

Fig. 1,2 &V, 5N/ PEGPLA S 7 uR7 =73

WINHSHE Th ok, ZIUIPEGEHEN LT,
R TKROBENEZ o= 7077 L Bbh 3,

Fig. 1 £V, W/O $EHOBEIMzE, Bohs
PEGPLA 7 1 R7 =7 OPEMEENEERZo s
IPoEBREEICELT 5 T LR E L,

Fig. 2 XV, WEPEESOREEMIE, Boh
5 PEGPLA X7 nR7 =T ORESTMEIER LT
WA EBHEREN, UL, RSB L AFRE
TFNOFEFERER L OEHSFOESEOHINT R
LTWa B3,

Table 1 Characteristics of PEG-PLA

Mn*
No. - - Mw/Mn HLB
PEG-PLA PLA
o-PEG-PLA 8,000 4,000 1.08 10.0
w-PEG-PLA 4,400 400 1.05 18.2

*'HNMR measurement, MeO-PEG Mn=4,000

Fig. | SEM images of PEG-PLA microspheres [W,/O (v/v) =2)
0/8,b)0.1/8,c) 0.3/8,d) 1/8].

microspheres prepared at different temperature [A) 20, B) 30,
and C) 50°C}.
<BEIW>
[11Q. Weiet. al., J. Colloid Interf. Sci., 323, 267-273 (2008)
* TEL/FAX: 086-251-8908
E-mail: tono@cc.okayama-u.ac.jp
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3. ERRRRUER

'H.NMR 3X0GPC JIEL Y, PA {USEEASR)S
79.4%. EEFESFEMN 19,300 TS APlterminated
PA-PSI DA ERER L7, Fig. 2 £V LCST {328°C
ThY . FHIEEBEEIEIRT I ERhoT

Fig. 3 ® SEM Eiffe Lk ¥ . FEHIHRS 274 nm, CV 27
143%DEFEMRFAE N, . BESE
MEETATE D BHIREE_EFITAE N LCST 25RICHRIF Otk -
HEBBRBOT DL BRhok, TOHED
LCST i HPl-terminated IPA-PSI B33&0D % 0 & Rk DR
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SNEICAF LU ASEEE LT b ORRY AF LAk
FIRELEILIcLBEEZOND, DT L X
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BB BN~ T RIF OFIMNTRETH D Z L BT S
iz,

o 0 [o] (]
o
AT’ N N OH
i N i
N——f—CH, on
' ~Ho
o o L |
° ey, -m ©

Fig. 1 Chemical structure of API-terminated IPA-PSI
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Fig. 2 Effect of temperature on the transmittance of
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*TEL/FAX: 086-251-8908
E-mail: tono@cc.okayama-u.ac,jp
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Development of high-throughput screening by culture in monodisperse gel particles
ONaoki WASHIO, Tsutomu ONO, Yukitaka KIMURA
(Dept. Mater. Energy Sci., Grad. Sch. Environ. Sci., Okayama Univ.)

Keywords  Microfluidics, Microreactor, E.coli, selection, monodisperse agarose gel particle
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