C-19

21 5 24

B
2007 2008
19700407

Newly molecular design of outermost surface functionalized
thermoresponsive nano-micelles for drug carrier systems

NAKAYAMA MASAMICHI

00338980
pH
2007 1,600,000 0 1,600,000
2008 1,400,000 420,000 1,820,000
3,000,000 420,000 3,420,000
H H RAFT H H H
: (M- )

(LCST)

Poly(MN-i1sopropylacrylamide)
(PIPAAM)




LCST

RAFT
LCST
outermost surface
functional group
;g?;%’;?%beigmem end-functional group
/ multi-assembly
mm
in water
thermoresponsive
polymer segment
pH
Pk, 6.2
pH pH S5 6

pH

RAFT

LCST
40
IPAAM
N, N-dimethylacrylamide

RAFT

RAFT
Poly(n-butyl methacrylate)(PBMA) RAFT
PBMA RAFT

Poly(A-isopropylacrylamide-co- N, N-dimet
hylacrylamide) (P(1PAAm-co-DMAAM))

RAFT
P (1PAAm-co-DMAAm) a
w
a D,L-lactide
H-NMR
pH

Oregon Green488



37 42
CLMS

PTX
1/10

PTX

PTX

pH
Poly(benzylmethacrylate)
P(1PAAM-co-DMAAM
RAFT
9000, monomer
IPAAM/DMAAM/BzMA=21/12/13

PBzMA

units:

pH /
acryloyl sulfadimethoxine
SDM, pKa=6.2

(I:Ha (FHs
Nop—{CHrgﬂru{CHr?H7LCHr$H}7—R
CHs 9=O (I:=O (;J=O
0 NH N
CHz ' N
/Cl\'i CHs CHs
7] CHs CHs
X
L J L J
hydrophobic thermoresponsive
segment segment
. 0 e OCHs
= —CzH4NH—®'S—NH—<\ N
o /OCHs
2 Sulfadimethoxine
SDM
20nm
pH

pH

SDM
pH pH 8.5-5.0
pH SDM

pH
LCST 39 23

pH
SDM

1PAAM

pH
pH

RAFT RAFT
P (1PAAm-co-DMAAm) a
W

a D,L-lactide

11300, monomer
units: 1PAAm/DMAAmM/LA=54/29/14

Oregon Green488

LCST 39.5
LCST 25nm
600nm
LCST=39.5
37
42
CLMS
CLMS
LCST 37
LCST 42

< LCST (37 °C) . >LCST (42°C)

™~ cytoplasm
(red)

micelle (green)

.

nucleus

/(blue)




0.3y g/mL
LCST 450 g/mL PTX
37° C PTX
LCST 42° C 1500 PTX

LCST

LCST

5 PTX
, PTX in 10%
PTX in linear P(1PAAm-co-DMAAM) ,
PTX in P(1PAAm-co-DMAAmM)/PLA

n
o

N
o

w
o

N
o

Jun Akimoto, Masamichi Nakayama,
Kiyotaka Sakai, Teruo Okano,

“ Temperature-Induced Intracellular
Uptake of Thermoresponsive Polymeric
Micelles” , Biomacromolecules, in
press,

Jun Akimoto, Masamichi Nakayama,
Kiyotaka Sakai, Teruo Okano,

“ Molecular Design of Outermost
Surface Functionalized
Thermoresponsive Polymeric Micelles
with Biodegradable Cores” , J. Polym.
Sci., Part A, Polym. Chenm., 46,
7127-7137, 2008,

Masamichi Nakayama, Teruo Okano,

“ Unique Thermoresponsive Polymeric
Micelle Behavior via Cooperative
Polymer Corona Phase Transitions” ,
Macromolecules, 41, 504-507, 2008,

N
o

Fluorescent intensity (-)

PTX PTX
[PTX]/[polymer] = 13.5 wth
PTX

PTX

18nm PTX
21  25nm

PTX

Masamichi Nakayama, Joo Eun Chung,
20wt% 20wt%

Takanari Miyazaki, Masayuki Yokoyama,
Teruo Okano, “ Thermal modulation of
intracellular drug distribution using
thermoresponsive polymeric micelles” ,
Reactive & Functional Polymers, 67,
1398-1407, 2007,

18.4wth  PTX

PTX 15wth

PTX



Masamichi Nakayama, Yayoi Kawahara,
Hideko Kanazawa, Teruo Okano,

“ Molecular Design of
Thermoresponsive Polymeric Micelles
with Surface pH-Responsive
Sulfonamide Moieties” , 14th
International Symposium on Recent
Advances in Drug Delivery Systenms,
2009.2.17, USA
Masamichi Nakayama, Jun Akimoto,
Kiyotaka Sakai, Teruo Okano, “ Surface
Functionalization and
Characterization of Thermoresponsive
Polymeric Micelles” , 1st Asian
Biomaterials Congress, 2007.12.6,

€Y
NAKAYAMA MASAMICHI

00338980

O]

®




