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Figure 1. Schematic illustration of pH-responsive PEGylated nanogels
(Fig. 1) for pinpoint diagnosis and therapy.
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Preparation and Biomedical Application of Stimuli-Responsive PEGylated Nanogels
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Abstract: We describe the synthesis and characterization of stimuli-responsive PEGylated nanogels composed
of a cross-linked poly[2-(N,N-diethylamino)ethyl methacrylate] (PDEAMA) core and PEG tethered chains that
bear a caboxylic acid group or an acetal end-group as a platform moiety for the installation of bio-tags. In
addition, PEGylated nanogels show unique properties and functions in synchronizing with the reversible volume
phase transition of the PDEAMA core in response to various stimuli, such as pH, ionic strength and temperature.
In this paper, we list some of the biomedical applications of the nanogels, including pinpoint diagnostic
nanodevice and drug delivery nanodevice.

Polymer Preprints, Japan Vol. 56, No. 2 (2007) 4773



pH=7.4
OFF

50%

ON

pH PEG

PEG

pH=7.4
10%

DOX

PEG pH

pH
pH
36

PEG

pH PEG
DOX
pH

(3]

pH

DOX

pH

90
T
pH=6.5 £ 8
8
@ 704
IS
@
0O 60
50
10%
20
18
rg 1.6
é 144
> 129
Z 1.0
19 o 0.84
FMRI £ 064
§ 0.4
2 0.2
pH 9 50
DOX pH
pH
pH=6.5-5.3
40%
PEG DOX
DOX
Fig. 4 DOX
DOX
DOX PEG
PEG pH
DOX
DOX
pH PEG

100

F-monomer : N-monomer = 10 :90
[ ] [ ]
[ J
[ -
L] =50:50
6.0 65 70 75 80
pH

Figure 2. pH-dependency of the diameters of the
PEGylated nanogels containing F-monomer.
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Figure 3. Intensity of the F MR signals of the
PEGylated nanogels containing various amounts of
F-monomer at pH 6.5 and 7.4.
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Figure 4. Fluorescence microscope
images of the HuH-7 cells incubated
with  free DOX, DOX-loaded
PEGylated nanogel (pH-insensitive),
and DOX-loaded  pH-responsive
PEGylated nanogel
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