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Extraction and Analysis of Type I Collagen-
Gelatin Blends from Tilapia Scales: Attempts to
Develop Wound Healing Materials
Hsiu-Chin Huang*'?, Chung-Hsin Wu*,
and Junko Kuwahara*

*1 Department of Chemical and Materials Engineering,
National Kaohsiung University of Science and Technology,
Kaohsiung, 807618, Taiwan

*2 Department of Life, Environment and Applied Chemistry,
Faculty of Engineering, Fukuoka Institute of Technology,
Higashi-ku, Fukuoka 811-0295, Japan

In this study, a novel heat/CO»-assisted acid-soluble collagen
(HCASC) extraction method was developed to efficiently obtain
type I collagen-gelatin blends from Tilapia fish scales. The
methodology employed thermal treatment and CO, infusion in an
acidic solution to optimize the yield and sterilization of the
extracted compounds. Type I collagen-gelatin blends were
extracted using a combination of varying temperatures (40 °C or

90 °C) and acetic acid concentrations (0.1 M or 0.5 M) with the

infusion of CO, microbubbles. This study aimed to address the

limitations of the conventional process with respect to yield and
to evaluate its characteristics and bioactivity. Through HCASC
extraction, the highest yield of type I collagen-gelatin blends was

55.1% at 90 °C in 0.5M acetic acid, as quantified using the Sirius

Red assay. Scanning electron microscopy (SEM) images revealed

a porous, fibrous structure of the blends, with average fiber

diameters ranging from 1.02-3.6 um. The presence of triple

helical structures in the samples was determined using attenuated
total reflectance Fourier transform infrared spectrometry (FT-IR/

ATR) and circular dichroism (CD) analyses. In vitro cell viability

and scratch wound healing assays demonstrated the

biocompatibility and wound healing capacity of the blends.

Moreover, the samples subjected to heating at 40 °C in 0.1 M or

0.5 M acetic acid, and at 90 °C in 0.5 M acetic acid demonstrated

cell viability and wound healing properties. Consequently, type I

collagen-gelatin blends have potential applications in skin

dressings. J. Fiber Sci. Technol., 81(9), 130-144 (2025) doi
10.2115/fiberst.2025-0015 ©2025 The Society of Fiber Science
and Technology, Japan

Effect of Glycol Lignin Addition to in-situ
Polymerizable Thermoplastic Epoxy / Carbon
Fiber Reinforced Composite
Wataru Okumura™, Hiroyuki Hasebe™*,
Daisukea Mori*!, Nge Thi Thi*?, Yasunori Ohashi*?,
Takashi Yamashita*, and Tatsuhiko Yamada™
*! Industrial Research Institute of Ishikawa, 2-1 Kuratsuki,

Kanazawa, Ishikawa 920-8203, Japan
*2 Forestry and Forest Products Research Institute, 1

Matsunosato, Tukuba, Ibaraki 305-8687, Japan
*3 School of Engineering, Tokyo University of Technology,

1404-1 Katakuramachi, Hatiohji, Tokyo 192-0982,

Japan

Glycol lignin is a type of technical lignin extracted from

lignin with polyethylene glycol and is a polyphenolic polymer. In
addition to its high heat resistance, polyphenolic polymers have a
structure that approximates the graphite structure of carbon fiber,
so high adhesion with carbon fiber is expected. In this study, we
investigated the effect of adding glycol lignin to the matrix resin
to improve the mechanical and thermo-mechanical properties of
CFRTP. CFRTP with glycol lignin was prepared by adding glycol
lignin to the base resin of an in-situ polymerizable thermoplastic
epoxy resin, then adding a catalyst and applying the resin to
carbon fiber fabrics, followed by heat press molding to promote
polymerization while impregnating the resin into the carbon fiber
bundles. The mechanical properties of the fabricated CFRTP were
evaluated, and the following findings were obtained regarding the
effect of glycol lignin addition. The interfacial shear strength
between carbon fiber and the resin increased as the amount of
glycol lignin increased. On the other hand, for resins with more
than 20 wt% glycol lignin, the fracture strain was lower than the
fracture strain of the carbon fiber. As a result, the maximum
flexural strength of CFRTP was obtained at a glycol lignin
addition of 10 wt% due to the balance between the increase in
interfacial shear strength and the decrease in the fracture strain of
the resin. This flexural strength was about 9% higher than that of
CFRTP without glycol lignin. Furthermore, as the amount of
glycol lignin added increased, the CFRTP tended to deform more
easily at low temperatures, while maintaining a certain storage
modulus in the high temperature range above 140 °C. J. Fiber
Sci. Technol., 81(9), 145-151 (2025) doi 10.2115/fiberst.
2025-0016 ©2025 The Society of Fiber Science and
Technology, Japan
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