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Single step preparation of polymer gelator with thermogelling property
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Copolymer nanogels composed of two types of N-substituted acrylamides with
different water solubilities were prepared by dispersion polymerization using an anionic surfactant
and found to exhibit thermogelling ability at very low concentration. To investigate the structure
of the resulting nanogel and its formation mechanism by dispersion polymerization, the nanogels were

prepared by changing the time between the addition of the surfactant to the monomer solution and
the addition of the polymerization initiator. The results obtained indicate that the copolymer
nanogel has a block-like structure consisting of a hydrophilic monomer-rich core with
three-dimensional polymer network and hydrophobic monomer-rich brushes.



- poly(propylene glycol) PPG
poly(ethylene glycol) PEG PEG-PPG-PEG pol oxamer

methyl cellulose Colloid Polym. Sci., 268, 101 (1990); Carbohydr.
Polym., 22, 161 (1993) lactic acid glycoalic acid
PLGA A PEG B ABA BAB
J. Mater.

Chem., 19, 5891 (2009)

Lower Critical Solution Temperature LCST LCST
poly(N-isopropylacrylamide) PNIPAM LCST: ca. 32°C  poly(N-t-butylacrylamide) PTBAM LCST:
ca 0°C NIPAM TBAM

20 °C -

P(NIPAM-TBAM) -

NIPAM TBAM LCST
- NIPAM
- Euro. J. Pharm. Biopharm., 88, 575 (2014)
NIPAM LCST
- P(NIPAM-TBAM)
NIPAM TBAM
TBAM
20-30 °C NIPAM

Figure 1 P(NIPAM-TBAM)

P(NIPAM-TBAM)

’\ TBAM
/ Temp.

Figurel Schematicillustration of P(NIPAM-TBAM) nanogel and photographs of the agueous nanogel
dispersion at 3 wt% and different temperatures.
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Figure2 Illustration of the possible formation mechanism of P(NIPAM-TBAM) nanogel by dispersion
polymerization.
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Table 1 Molar copolymerization ratios (NIPAM:TBAM) and hydrodynamic diameters (Dn) of
P(NIPAM-TBAM) nanogels prepared with different conditioning time (tc).

te[h] NIPAM:TBAM Dy [nm]

05 70.6:29.4 78.3
18 71.0:29.0 62.0
66 70.5:29.5 58.7
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Figure 2 Phase diagrams of the agueous dispersions of P(NIPAM-TBAM) nanogels prepared with
different conditioning timest..
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Figure 3 Storage and loss moduli (G’ and G”) for the 4.0 wt% aqueous dispersions of P(NIPAM-
TBAM) nanogels prepared with different conditioning times tc, as a function of temperature.
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