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This article describes the recent history of calorimetry and thermal analysis in the Faculty of Arts and Sciences at
Fujiyoshida, Showa University, at the base of Mt. Fuji. Sample observation TG-DTA of a light curing composite resin
comprising bisphenol A glycidyl methacrylate (bis-GMA) and triethylene glycol dimethacrylate (TEGDMA) was
conducted to observe thermal shrinkage due to residual stress and color change, generated in the photopolymerization
process. TG-DTA results for inclusion compounds (ICs) using 2,4,6-tris(4-chlorophenoxy)-1,3,5-triazine (CLPOT) as
a one-dimensional (1D) host material are also reported. In CLPOT ICs that incorporated free radicals such as 4-
substituted-2,2,6,6-tetramethyl-1-piperidinyl-1-oxyl (4-X-TEMPO), desorption of guest radicals from CLPOT
nanochannels was confirmed using TG-DTA. The combined results of sample observations and TG-DTA indicated a
change in the physical/chemical state of these ICs. In CLPOT ICs that incorporated acetaminophen, a popular
antipyretic analgesic agent, TG-DTA played a decisive role in the confirmation of the inclusion of acetaminophen in the

CLPOT nanochannels.

Sample observation combined with TG-DTA is thus a useful approach to obtain fundamental

information on various materials of interest, allowing their future applications to be considered.
Keywords: sample observation TG-DTA, light curing resin, residual stress, inclusion compound, organic magnet, drug

delivery system
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Fig.1 Chemical structures of bis-GMA and TEGDMA.
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Fig.2 Differential values of DTA curve and TG curve.
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Fig.3 Photographs of the sample observed at (a) 100.0 °C, (b)
300.1 °C, (¢) 370.1 °C, and (d) 435.4 °C. Picture (e) is a black-
and-white version of the photograph.
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Fig.4 Temperature dependence of the number of pixels in the
sample area from 332 °C to 500 °C.
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Fig.5 Temperature dependence of RGB values and TG curve.
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Fig.6 Chemical structures of CLPOT, 4-X-TEMPO, and
acetaminophen.
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Fig.7 TG-DTA curves (TG: green and DTA: cyan, respectively) and photographs by sample observation for [(CLPOT)2-

(TEMPOL)1.0] IC at each temperature stage.”
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Fig.8 TG-DTA curves and a photograph by sample observation
at 159 °C of the mixture of CLPOT and acetaminophen (2:0.09)
(black dashed line) and [(CLPOT)2-(acetaminophen)o.oo] IC (red
solid line).'"
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