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Fig. 1 Preparation of aqueous silk fibroin solution from Bombyx mori cocoons ° (reproduced in part from Ref. 70 with
permission of Nature Publishing Group) for processing silk morphologies into regenerated silk fibers (reproduced in part from
Ref. 59 with permission of Wiley-VCH Verlag GmbH & Co. KGaA) non-woven silk fibers (reproduced in part from

Ref. 62 with permission of Elsevier) nano-and microspheres gels porous scaffolds and films
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Fig. 2 The transformation process of silk optics

Silk solution is deposited on appropriate substrates and detached after its transition from the liquid to the solid phase yielding an optical

element such as the silk whitedight hologram shown. Reproduced in part from Ref. 116 with permission of Nature Publishing Group

Dircct-write assembly of silk fibroin] ORI R T e

Fig. 3 (a) Schematic of direct-write assembly of silk fibroin in which a concentrated silk fibroin ink is extruded through a
micronozzle into a methanol-rich coagulation reservoir; (b) Optical image of wavy silk waveguides guiding light from a He:Ne
laser source; (c¢) SEM images of fibroin 3D structures of circular web. Reproduced in part from Refs. 102 and 115 with

permission of Wiley-VCH Verlag GmbH & Co. KGaA
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Fig. 4 Processing soy protein into different material morphologies such as fibers films porous scaffolds gels non-
woven fibers (Reproduced in part from Ref. 169  with permission of Elsevier) and microparticles (Reproduced in part

from Ref. 170 with permission of American Chemical Society).
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RECENT PROGRESS AND APPLICATION OF NON-BIOACTIVE
PROTEINS IN MATERIAL FIELDS

WEN Jianchuan YAO Jinrong SHAO Zhengzhong

(Key Laboratory of Molecular Engineering of Polymers of Ministry of Education Department of Macromolecular Science

Laboratory of Advanced Materials Fudan University Shanghai 200433)

Abstract  As biomacromolecules non-bioactive proteins have been used with a history of more than
millenaries sharing the merits of abundant source supply environmental-riendly reproducible biodegradable

biocompatible and facile morphological plasticity etc. In this paper three of the most abundant non-bioactive
proteins in nature collagen fibrion and soy protein are introduced. The review focuses on the structure of the
proteins as well as the recent achievements of their applications in material fields especially as carrier for drug
delivery and scaffold for tissue engineering with the scope expanding to bio-—related interdisciplines such as
biophotonic devices optofluidic devices sensors bio-integrated electronics adhesives and superabsorbents etc.

Keywords Protein based materials Collagen Animal silk Soy



