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ABSTRACT A novel type of intelligent hollow nanogels was prepared by two–step colloidal template
polymerization, followed by introduction of phenylboronic acid groups and etching of the template, and was
characterized by the Fourier transformation infrared spectroscopy, nuclear magnetic resonance, transmission
electron microscopy and dynamic light scattering. The results show that the hollow nanogels are composed
of poly(N–isopropylacrylamide) and poly(N–phenylboronic acid acrylamide), have interpenetrating polymer
network structure and the morphological structure of inner cavity, and have both temperature and glucose
stimuli responsive properties.
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i 1 Silica/PNIPAM ijjjksilica/(PNIPAM/

PAA IPN) ijjjk silica/(PNIPAM/

PAPBA IPN) k/kijjjhl PNIPAM/

PAPBA IPN =�>?8@:A FTIR lf

Fig.1 FTIR spectra of silica/PNIPAM compos-

ite particles (a), silica/ (PNIPAM/PAA

IPN) composite particles (b), silica /(PNI-

PAM/PAPBA IPN) core/shell composite par-

ticles (c) and PNIPAM/PAPBA IPN hollow

nanogels (d)

i 2 PNIPAM/PAPBA IPN =�>?8@:A 11B

NMR lf

Fig.2 11B NMR spectrum of PNIPAM/PAPBA IPN

hollow nanogels
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i 3 Silica/PNIPAM k/kijjjksilica/(PNIPAM/PAA IPN) k/kijjjksilica/(PNIPAM/

PAPBA IPN) k/kijjjhl PNIPAM/PAPBA IPN =�>?8@:A TEM ts

Fig.3 TEM images of silica/PNIPAM core/shell composite particles (a), silica/(PNIPAM/PAA IPN)

core/shell composite particles (b), silica/(PNIPAM/PAPBA IPN) core/shell composite particles

(c) and PNIPAM/PAPBA IPN hollow nanogels (d)

i 4 uusA9:tBA Tristvtv (pH=8.6)%
PNIPAM/PAPBA IPN =�>?8@: (a) ;

PNIPAM/PAA IPN =�>?8@: (b) A8

wu�wv (T=20 x)

Fig.4 Hydrodynamic diameters (Dh) of PNI-

PAM/PAPBA IPN hollow nanogels (a) and

PNIPAM/PAA IPN hollow nanogels (b) in

the Tris buffer solutions (pH=8.6) of different

glucose concentrations at 20 x
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i 5 |z{z|;A9:�j|{A{j||
Fig.5 Complexation equilibrium between phenylboronic acid group and glucose molecule

i 6 PNIPAM/PAPBA IPN =�>?8@:uA

9:tB} 50 mmol/L A Tris tvtv

(pH=8.6) %;u~}j8%A8wu�wv}
;BA}~

Fig.6 Temperature dependent hydrodynamic diame-

ters of PNIPAM/PAPBA IPN hollow nanogels

in the Tris buffer solution (pH=8.6) with

50 mmol/L glucose concentration (a) and in

deionized water (b)
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SiO2/(PNIPAM/PAA IPN) PQQ# !�9, S

#$ APBA ! PAA da)g#"# Q#�9Q
QDLN PBA 4b, kJ& HF 0JDQ#�9D
)FD�KgPB~, #A;U PNIPAM/PAPBA

IPN �� !�"�*�� !�"�8 PNIPAM

! PAPBA 6?+#�;5, 5%gt�r78!Q

Q) IPN 78*PNIPAM/PAPBA IPN �� !�

"�5%MHI!�#1B"�(#�*
| } 5 ~
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