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A Building Block of Collagen Fibrils
Demonstrated by Sequential Aqueous
Counter Collision Process
Yutaro Tsujita and Tetsuo Kondo

Graduate School of Bioresource and Bioenvironmental
Sciences, Kyushu University, 744, Motooka, Nishi-ku,
Fukuoka 819-0395, Japan
In our previous study, two types of collagen nanofibers
were successfully prepared by the aqueous counter collision
(ACC) method, which can selectively cleave intermolecular
interactions engaged in native collagen micro-fibrils. There was
a question still remained whether 1) the two collagen nanofibers
limited to be prepared by ACC or not, and ii) the two collagen
nanofibers are only the building blocks for native collagen micro
-fibrils or not. Therefore, the current study employed “Sequential
ACC process” for more efficient downsizing of native collagen
micro-fibrils, and eventually found presence of a thinner
building block. It exhibited a rod-like shape termed as “Collagen
nano-block (CN-Block)” and had ca.220 MPa of tensile strength
that is a value between the two of collagen nanofibers. Although
both the zeta potential value and elemental composition of CN-
Block were similar to the collagen nanofibers, they had different
degree of interactions among collagen supramolecules in the
lateral directions based on wide angle X-ray diffraction
measurements. According to viscosity measurements, surfaces of
the CN-Block exhibited less water absorptivity than the two
nanofibers. Namely, CN-Block was more hydrophobic on the
surface than other ones. J. Fiber Sci. Technol., 75(9), 112-118
(2019) doi 10.2115/fiberst.2019-0014 ©2019 The Society of

Fiber Science and Technology, Japan

Development of Polylactide Fibers Consisting
of Highly Oriented Stereocomplex Crystals
Utilizing High-Speed Bicomponent
Melt Spinning Process
Nanjaporn Roungpaisan, Wataru Takarada,
and Takeshi Kikutani

Department of Materials Science and Engineering,
School of Materials and Chemical Technology, Tokyo
Institute of Technology, 2-12-1, O-okayama, Meguro-ku,
Tokyo 152-8550, Japan
With the aim of producing polylactide fibers consisting of
highly oriented stereo-complex (SC) crystals, high-speed
bicomponent melt spinning of the islands-in-the-sea (I/S) fibers
consisting of poly(L-lactide) (PLLA) and poly(D-lactide)
(PDLA) as the sea and island components, respectively, was
performed. For comparison, bicomponent spinning of the core-
sheath (C/S) fibers consisting of PLLA and PDLA as the sheath
and core components was also carried out. Structure analysis of
the C/S fibers revealed that the

crystallization of the higher molecular weight component, PLLA,

orientation-induced

started from the take-up velocity of around 4 or 5 km/min,
whereas there was a significant orientation relaxation of the
lower molecular weight component, PDLA, with the further
increase of take-up velocity up to 10 km/min. After the on-set of
orientation-induced crystallization, development of only homo-
crystals was confirmed through the wide-angle X-ray scattering
analysis. On the other hand, through the differential scanning
calorimetry (DSC) of the I/S fibers, along with the melting peak
of homo-crystals, distinct melting peak of the SC crystals was
observed. This result suggested the mutual diffusion of PLLA
and PDLA molecules during the DSC analysis. Based on these
results, post-annealing of the as-spun fibers was attempted at the
temperatures of 120 and 190 °C, considering the melting
temperatures of the homo and SC crystals of 160 and 220 °C. It
was found that the high-speed spun I/S fibers could maintain
their shapes after the annealing at 190 °C under constant length
condition if the orientation-induced crystallization proceeded in
the spinning process. After the annealing, fibers consisting of a
large amount of highly oriented SC crystals was formed
successfully, indicating that the diameter of the island fibers was
small enough for the efficient mutual diffusion of the PLLA and
PDLA molecules in the fiber cross-section. J. Fiber Sci.
Technol., 75(9), 119-131 (2019) doi 10.2115/fiberst.2019-0015
©2019 The Society of Fiber Science and Technology, Japan
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