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Figure 1 Formation of D-periodic collagen-mimetic fibers
(A) Transmission electron micrographs (TEM)of uranyl acetate-stained fibers of collagen-mimetic peptide
(PRG), (POG), (EOG), formed after a 9 day incubation period at room temperature; (B) High magnification

transmission electron micrographs (HMTEM) reveal well-defined D-periodic structuret®*
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Figure 2 Images of (Pro-Lys-Gly), (Pro-Hyp-Gly), (Asp-Hyp-Gly), that show self-assembled structure in phosphate buffer;
A. Photo of the shape-persistent nature of the gel with a concentration of 1. 0% by weight; B. AFM of collagen-like
nanofibres in phosphate as observed after spin coating onto freshly cleaved mica from solutions of peptide at concentrations of

1. 0% by weight; C. SEM images of critical point dried hydrogel with a peptide concentration of 1. 0% by weight that

show the interconnected fibrous structure responsible for the gel forming properties at 30,000"
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Figure 3 Electrolyte dependent self-assembly of collagen
A. 50mM KCl; B. 100mM KCI; C. 200mM KCI

The collagen fibrils were twisted around each other forming a rougher pattern in (A, B and C);

the collagen fibrils showed a longitudinal periodicity of 65. 342, 7nm in (C)5"
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Figure 4 Scheme of electric field-guided assembly of collagen building blocks with arrow shaped microelectrodes
A An AC field is applied between microelectodes covered by a solution of tropocollagen;

B Scheme of the distribution of electric field lines at the gap between the electrodes. At the correct frequency. protein

building blocks accumulate at the electrode edges and the gap between the electrodes where the field is the strongest~!.
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Figure 5 Hierarchical structure of bone!™
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Advances in Study of Self-assembling Collagen

YAN Ting-ting, ZHENG Xue-jing” , LIU Jie, PEI Ying, TANG Ke-yong”
(College of Materials Science and Engineering s Zhengzhou University , Zhengzhou 450052, China)

Abstract; Collagen represents the major structural protein found in the human body, self-assembling into the fiber with
a repeating D-periodic gap/overlap spacing, is the main organic building block of many biological tissues in vivo. Collagen

has been widely applied and researched in many scientific fields, such as materials science, biomedical, tissue engineering,

biosensors and so on, mainly due to its characteristic biodegradability, high biocompatibility, non-toxic, low immunity

compared with other biopolymers. In the last few years, collagen was found to self-assemble into the ordered

supramolecular structures at appropriate conditions in vitro, which has received great attention of researchers, has been
becoming a hot research. This review will focus on the self-assembly mechanism of collagen, the influence of external

environmental conditions on the self-assembly of collagen and the self-assembly of collagen-based composite materials.

Key words: Collagen; Self-assemble; Supramolecular structure
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