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Preparation of curcumin thermoresponsive nanogels and their characteristics

WU Yi-jun, YAO Jing, ZHOU Jian-ping, NI Jiang
Department of Pharmaceutics, China Pharmaceutical University, Nanjing 210009, China

Abstract: Objective To prepare curcumim thermoresponsive nanogels and study its release characteristics in vitro. Methods Poly
(N-isopropyl acrylamide) (PNIPAm) thermoresponsive nanogels were synthesized by emulsion polymerization method, and then
curcumin loaded-PNIPAm nanogels were prepared. The characteristics of PNIPAm nanogels, the drug loading, and the drug release in
vitro were investigated. Results Atomic force micriscopy (AFM) observation showed that PNIPAm nanogels were spherical in shape
with homogenous size. Moreover, PNIPAm No. 5 showed a high drug loading (27%). In vitro release study revealed that the 24 h
accumulative in vitro release reached 75.2%. Conclusion The method used to prepare curcumin thermoresponsive nanogels is
simple. It is expected to become a novel vehicle potentially nanoparticle drug delivery system of curcumin.
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Fig. 1 FT-IR spectra of NIPAm (A) and PNIPAm (B)
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%1 PNIPAm FKEASE 25, 40 CHNERESH
(X £s, n=6)
Table 1 Diameter and distribution of PNIPAm
nanogels at 25 and 40 °C (X £s,n=6)

o 25°C 40 C
Fedh — —
FifE /nm PDI Fife /nm PDI
No.1 425.54+3.4 0.04040.001 241.14+2.6 0.026%0.003

.1

.2 361.4+59 0.054%£0.003 187.2+1.4 0.037%0.001
No. 3 283.8%2.7 0.062%£0.004 135.1+0.5 0.034£0.004

.4 2454+1.8 0.051£0.001 116.3+2.7 0.027+0.001

.5

153.3+1.2 0.0814+0.002 95.3+1.6 0.062+0.001
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Fig.2 2D (A) and 3D (B) AFM image of PNIPAm nanogels
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Fig. 3 Swelling kinetic curves of PNIPAm nanogels
with different amounts of MBA at 25 'C
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Fig. 4 Phase transition behavior of PNIPAm nanogels
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Table 2 Drug loading of various PNIPAm nanogels
at 24 and 48 h

. BiE /% X
FE $if%E /nm
24 h 48 h

No. 1 12.16 1491 408.4+5.2
No. 2 13.44 15.27 342.4+1.8
No. 3 13.67 15.75 262.8+5.9
No. 4 15.83 22.64 221.6+2.9
No. 5 18.65 27.13 128.4+7.2
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5 Z#HZE PNIPAm 4K 5 R AFM
Fig. 5 AFM image of curcumin PNITPAm nanogels
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Fig. 6 Accumulative release profiles of curcumin
loaded PNIPAm No. 1 in ethanol saline

at different concentration
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