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Abstract: Thermogelling biomaterials have been extensively unitilized for diverse biomedical applications including
injectable drug delivery. However, their practical uses for various applications have been limited due to their intrinsically
week physical and mechanical properties and difficulty in tailor-making their properties for specific applications. To over-
come these limitations with the use of typical thermogels, in this study, a series of blend thermogels have been prepared
by physical mixing of poly(ethylene oxide)-poly(propylene oxide)-poly(ethylene oxide)(PEO-PPO-PEO) triblock copo-
lymer as a representative synthetic thermogel, and hexanoyl glycol chitosan (HGC) as a natural polymer-based thermogel.
Various blend thermogels with different compositions have been characterized and compared in terms of thermogelation,
physicochemical properties, degradability, cytotoxicity and drug solubilization and release properties. Our blend ther-
mogel system can demonstrate tunable thermogelling and physico-chemical properties, depending on the blend compo-

sition, extending their potential biomedical applications with customized properties.

Keywords: thermogel, poloxamer, hexanoyl glycol chitosan, blend, sol-gel transition, customized properties.
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Scheme 1. Synthetic procedure of hexanoyl glycol chitosan.
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Table 1. Preparation of HGC/P407 Blend Thermogels with Different Composition Ratio

Blend composition (vol.)

Sample e 2207 Te (C)* T (TY Ref.

HGC 1 0 34 34.8
HO0.8/P0.2 0.8 0.2 30 29.4
HO0.6/P0.4 0.6 0.4 27 26.3
HO0.5/P0.5 0.5 0.5 N/A N/A Gel particle formation
HO0.4/P0.6 04 0.6 N/A N/A Gel particle formation
HO0.3/P0.7 0.3 0.7 N/A N/A Gel particle formation
H0.2/P0.8 0.2 0.8 N/A N/A Gel particle formation
HO0.1/P0.9 0.1 0.9 25 23.5

P407 0 1 23 22.2

“Sol-gel transition temperature by tube inverting method. *Sol-gel transition temperature by rheological measurement.

Table 2. Reactivity Grades for Direct Contact Cytotoxicity™

Grade Reactivity
0 None

Description of reactivity zone

No detectable zone around or under specimen
1 Slight  Zone limited to area under specimen
2 Mild
3

Moderate Zone extends 0.5-1.0 cm beyond specimen

Zone extends less than 0.5 beyond specimen

Zone extends greater than 1.0 cm beyond

4 S . - R
evere specimen but does not involve entire dish
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GollA] Alazet HESIEE 3 5 3 52t vt g o
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Figure 1. Characterization of (a) '"H NMR; (b) ATR-FTIR spectra

of GC and HGC.
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Scheme 2. Schematic illustration of (a) thermogelation of polox-
amer; (b) HGC/Poloxamer blend.
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Figure 2. Sol-gel transition images of HGC, P407, and HGC/P407 blend thermogels at 5 C and 37 C, respectively.
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at 37 C.
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