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Development of drug delivery system by using layer by layer thin films composed
of electroactive moieties modified-dendrimer

Takahashi, Shigehiro
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We have demonstrated electrochemical release of nonionic polymer using
6-ferrocenylhexanethiol self assembled monolayer-modified (Fc-SAM) electrode. This result suggests a
variety of nonionic polymers can be released on the electrode by electrochemical reaction. Layer by
Layer (LbL) films composed of PAMAM dendrimer containing dye were prepared successfully. Release of
dye was suppressed as the number of layer increased. Release rate of compounds in the films may be
regulated by the number of layer. These results are useful for electrochemical drug delivery system
and controlled-release membrane.

DDS



(NEMS)

DDS M.Chao (Lab Chip, 2011, 11,
3072-3080) P Y. Li (J Microelectromech.
sys., 2009, 18, 6)

NEMS
DDS

(MEMS)

4- -2,2,6,6-

-1- (4-amino-TEMPO)

(DCC)

(PAMAM)
TEMPO
PAMAM(TEMPO-PAMAM)
(FAA)
(PEI)
TEMPO-PAMAM

+0.7V

(Fc-SAM)
6-

(Fc-SAM)
Fc-SAM

(RB) RB  PAMAM

(PV9)

26 27
4-amino-TEMPO  PAMAM

TEMPO-PAMAM PEI
PEI/TEMPO-PAMAM
+0.7 V
TEMPO 0.1%
0.1%
TEMPO-PAMAM
(PVA)
Fig.1 Fc-SAM PVA

+0.6V

-100

AF / Hz

-150

-200

-250

time / min
Fig.l Fc-SAM PVA

Fc-SAM PVA



15 315 ng
HEPES +0.6V
5 Fc-SAM
PVA 157 ng
50% PVA
Fc-SAM
PVA
Fig2 Fc-SAM
PVA
60 after electrolysis

Fc-SAM

N b
o O
T T

Current / pA
o

20 - PVA-loaded Fc-SAM
40|
-60 1 1 1 1
-06 -04 -02 0 0.2
Potential / V
Fig.2 Fc-SAM  PVA Fc-SAM
PVA Fc-SAM
Ccv
Fc-SAM PVA
Fc-SAM
PVA
PVA Fc-SAM
+0.6V 5
Fc-SAM
PVA
Fc-SAM
PVA Fc-SAM
PVA Fc-SAM
(Fig.3) RMS roughness factor
Fc-SAM PVA Fc-SAM
PVA Fc-SAM
1.4 33
4.7 nm
PVA
a) Fc-SAM

16.25
(nm]

0.00

Fc-SAM

Fc-SAM

Fig.3Fc-SAM(a) PVA Fc-SAM(b)
PVA Fc-SAM
© AFM
PAMAM
(RB) RB  PAMAM
RB PAMAM
PVS

RB-PAMAM/PV'S
Fig4 PEI/(PVS/RB-PAMAM)n

270 nm 550 nm
RB 6.9 uM
RB PEI/(PVSIPAMAM)s
PAMAM
(Fig.2) PAMAM

RB



RB PAMAM

Absorbance

250 300 350 400 450
Wavelength / nm

Fig.4 PEI/(RB-PAMAM/PVS)n

0.6
0.5+
0.4
0.3
0.2
0.1

6.9 UM RBIKB &

PEI(PVS/RB—PAMAM)5

Absorbance

0 1 I 1 1
250 300 350 400 450 500 550 600
Wavelength / nm

Figh 69 uM RB
PEI/(PVS/RB-PAMAM)s
PEI/(PVS/RB-PAMAM)n RB

PVS/PAMAM
20mL 10 mM HEPES(100 mM KCI, pH 7.0)

Fig.6

Release rate / %
N (o)) (o] 8
o o o o

N
o

0 1
0 1 2 3 4 5
time / hr

Fig.6 PEI/(PVS/RB-PAMAM)N

7 10 1.37 nmol/hr 9.20
nmol/hr 8.24 nmol/hr 5.75 nmol/hr

3
RB
5
RB-PAMAM
RB
Fc-SAM
PAMAM
11
1.
137 2017
3 10 ( )
2,
137 2017 3
10 ()
3.
136 2016 3
27 ()
4.
136

2016 3 27 ()

5. Shigehiro TAKAHASHI Seira Shimizu

Jun-ichi  ANZAI Electrochemically
controlled release of polymer from
6-ferrocenylhexanethiol monolayer
modified electrode Pacifichem,
2015 12 18 (Hawaii USA)
6.
35
2015 12 12 ( )

7.

2015 9 26 ( )
8.
55 2015 9
26 ( )



10.

11

o

55
2015 9 26 ()

2015 3 28 )

2014

135

53
10 5

TAKAHASHI, SHIGEHIRO

90511022



