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https://spiber.inc/en/

Brewed Protein’ i
designed by Spiber Inc.

Explore proteins for the better

Brewed Protein™ materials are fibers, films, and other types of materials that are manufactured through
fermentation (brewing) of plant-based ingredients. Our Brewed Protein™ fibers are currently the only Protein
fibers, the ISO standard, made through microbial fermentation process available on an industrial scale. This new
class of material is created using Spiber’s proprietary technology platform that enables customized design and
molecular engineering of nature-inspired protein polymers.

Development, production, and evolution

() ©)

1. Learn 2. Design 3. Brew 4. Process 5. Evolve

Natural materials and DNA and amino acids Brewed Protein™ polymers Brewed Protein™ polymer Data gathered throughout

genetic information are sequences are designed are produced by specially- is extracted and purified each step informs

collected, analyzed, and and synthesized to designed microbes before being processed subsequent development

put into a database achieve desired into various materials such cycles, speeding up the
characteristics and as fiber, resin, and film evolution of our materials
functionality and processes

ISO2076 "Protein Fiber”

In 2021, the International Organization for Standardization (ISO) issued a revision to the definition of “protein
fibre” in 1ISO2076. With this revision, the term “protein fibre” now includes not only naturally-derived protein, but
synthetically-produced protein as well. Furthermore, the minimum protein content required for fibres to meet
this definition has now been set at 80%. This standardization marks the first international recognition of
synthetic structural protein materials and will serve to increase global awareness and societal confidence in
Brewed Protein™ materials going forward.
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Highly Compressible and Ultra-Flexible Micro-
Nano Mullite Fiber Sponge Prepared by
Electrostatic Solution Blow Spinning for High
Temperature Filtration
Gaohui Fan™, Wanli Yue™, Pengqi Shi*', Diedie Wei™*',
Wei Cui*', Dandan Chen™', Weiguang Yan™',
Mengru Lin*'"?, Hao Guo™, Xuling Jin™,
Rongwu Wang™', Xiaohong Qin**, and Jianxin He™'

*! International Joint Laboratory of New Textile Materials
and Textiles of Henan Province, Zhongyuan University of
Technology, Zhengzhou 450007, People’s Republic of
China

*2 Binzhou Institute of Technology, Weigiao-UCAS Science
and Technology Park, Binzhou 256606, Shandong
Province, China

*3 Ministry of Education Key Laboratory of Advanced Textile
Composite Materials, Institute of Composite Materials,
Tiangong University, Tianjin 300387, P. R. China

** Donghua University, Shanghai Province 200051, China

* Henan Garment Research Institute Co., LTD, No.70
Market Street, Zhongyuan District, Zhengzhou 450007,
People’s Republic of China

Particulate matter (PM) pollution from industrial dust and
automobile exhaust emissions has caused serious harm to the
environment, becoming a global public safety concern. However,
conventional filter materials have problems such as high
brittleness at high temperatures, so it is of great significance to
develop a filter material that can efficiently intercept PM at high
temperatures. We prepared mullite fiber sponges with high
compressibility, ultraflexibility, and excellent high-temperature
filtration performance by electrostatic solution blow spinning
using two-component co-spinners PVA and PEO as polymer
templates. What’s more, mullite fiber sponge has excellent
thermal stability at temperatures ranging from -196 to 1100 °C. In
ambient conditions, the filtration efficiency of mullite fiber
sponge was 99.67%, with a resistance of 240 Pa, and filtration
efficiency of approximately 97% was achieved at 300 °C. The
nanofiber sponge demonstrated outstanding filtration
performance for automobile exhaust (PM0.3>97%), indicating
significant potential for applications in high-temperature
filtration.. J. Fiber Sci. Technol., 81(7), 88-99 (2025) doi
10.2115/fiberst.2025-0012 ©2025 The Society of Fiber Science
and Technology, Japan

Nanofiber Fabrication of Alginate Ion
Complexes with Different Cationic Surfactants
Sarah Sultan Awad Sultan™',

Diaa Hamed Abdelshafy Abdelsalam™', Yoshito Asai*',
Huaizhong Xu™*, and Takashi Aoki*

*!' Department of Biobased Materials Science, Kyoto Institute
of Technology, Matsugasaki, Sakyo, Kyoto 606-8585,
Japan

*2 Faculty of Fiber Science and Engineering, Kyoto
Institute of Technology, Matsugasaki, Sakyo, Kyoto 606-
8585, Japan

Highly purified alginate electrospun nanofibers have not yet
been produced; thus, the fabrication of alginate into nanofibers is

a great challenge. The OH groups of the repeating units in the

polysaccharides act not only as interaction sites with water

molecules but also in the formation of hydrogen-bonded
complexes between them. The latter contributes to gelation and
increases viscosity at low concentrations and must be one of the

factors that make fiber difficult to produce. We have attempted a

novel approach to obtain nanofibers by suppressing hydrogen

bonding between alginate chains and their gelation. An ion
complex with anionic alginate and a cationic surfactant could be
considered to govern hydrogen-bonded aggregation, yielding
nanofibers. This paper consists of two topics: first, the solution
properties of the ion complex are discussed from the rheology of
the solution and the molecular structure of the soluble ion
complex. The other is the study of the structure and properties of
nanofibers. It has been reported that ion complexes can be used to
prepare alginate nanofibers. J. Fiber Sci. Technol., 81(7), 100-
109 (2025) doi 10.2115/fiberst.2025-0010 ©2025 The Society of

Fiber Science and Technology, Japan
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