5536 % 45 4 M mooa o Vol. 36, No. 4
2023 4F 4 H POLYMER BULLETIN Apr. » 2023

EMHRETUER/LEZENEYEREAMBHARER

Diff TR AR HEE KE A S
(1. FRM R AR R 2 5 TR BE M 4500005 2. A7 Rg HF AR Tolb A3 BR 35 AT 28 5 F AR Ao 3M 4500005
3. E B 2E B AL 2E BT AT L AL 100190)

B2 FE B R YR A A Y e R A DAL AR SR 7 2R 4y R T B LA T e Y T I R
EJE  FHAE 2 RAPRL B = R RE AN A WIS VA 1 Tt — P P s AW R AR R L2 DA T 2. 4R 2RIz
AR B R O HUAE BE - LLEF 4 3 S AT R 9 0 IR 45 i 3R SRS APRES TR T 732 6. DASF 4 M
%?Eﬁjﬂﬁﬂyﬁﬁﬁﬁlﬁhﬁﬁﬂﬁiﬂ»ﬁﬁﬂ%%ﬁﬁ’éﬁ%ﬂ*ﬂriﬁﬁﬂiaﬁiﬂv%ﬁﬁ%ﬁ?@ﬁﬂiﬁ@ﬂ@Tﬁ% RIS
BT LR E AL AER WG MEGE ARG W PR 5 22 KB A SR RSHEAT T 40288058 T A £F
e/ 2 FHE N E A MR A OB BRIRE 2T 4 55 ) 1Y 5B ik F
KRB MR LREH; EAME; EYESE

Research Progress of High-performance Cellulose/Silk
Fibrion Biomedical Composites

MA Qian-qian', LIU Jie', WAN Ji-qiang”, QIU Jian-hua®, TANG Ke-yong',
ZHANG Jun’" , ZHENG Xue-jing""
(1. School of Materials Science & Engineering s Zhengzhou University s Zhengzhou 450000, China ;
2. Technology Center s China Tobacco Henan Industrial Co. , Ltd. s Zhengzhou 450000, China ;
3. Institute of Chemistry, Chinese Academy of Sciences, Beijing 100190)

Abstract: Silk fibroin has good biocompatibility, biodegradability and low inflammatory response in wivo, and
has broad application prospects in the field of biomedicine. However, the mechanical properties and biological
activities of regenerated silk fibroin materials need to be further improved to meet the needs of different tissue
engineering. Cellulose possesses a wide range of sources, low cost, and good mechanical properties. The rein-
forced composite materials prepared from cellulose and its derivatives have attracted widespread attention. Using
cellulose and silk fibroin as raw materials to prepare high-performance composites with different solvent systems
has become an interesting work in the field of natural polymers in recent years. In this paper, the structure,
properties and related applications of silk {ibroin and cellulose are introduced. The solvent systems of cellulose
and silk fibroin are classified. Recent progress of various cellulose/silk fibroin composite forms (films, gels, fi-
bers, etc.) are reviewed.
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Figure 1 Sequence of commonly found amino acids in natural silk

Cellobiose based unit

Non-reducing end group

OH

OH

J

OH
OH
o
HO HO o
HO o HO
o
OH
OH
\ J
v \

Anhydroglucose unit

Reducing end group
(n=value of DP)

2 g5 (2017 Springer Science Business Media B, V. BRAF A

Figure 2 Molecular structure of cellulose (Reprinted with permission from Ref. [3]; Copyright 2017

Springer Science Business Media B. V. )
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Figure 3 Molecular structures of ionic liquids dissolving cellulose and silk fibroin.
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Figure 4 (a) Scheme of the design, processing, and bactericidal functions of anthraquinone-2-carboxylic acid-grafted
silk fibroin/cellulose acetate hybrid nanofibrous membranes (Reprinted with permission from Ref. [38]; Copyright
2020 American Chemical Society); (b) Preparation of silk fibroin/methylcellulose photonic crystal films and color
changes in different organic solvents (Reprinted with permission from Ref. [41]; Copyright 2019 American Chemi-
cal Society); (c¢) Preparation of SF/CNCs composite film and its application in sensing performance (Reprinted with

permission from Ref. [42]; Copyright 2020 Elsevier B. V.)
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Figure 5 (a) Schematic diagram of the preparation mechanism of BC/SF double network hydrogel (Reprinted with per-

mission from Ref. [52]; Copyright 2019 Springer Nature B. V. ); (b) Preparation flow chart of porous silk fibroin/cel-

lulose hydrogels (Reprinted with permission from Ref. [54]; Copyright 2020 by the Authors. ); (¢) Flow chart for the
preparation of SF solution, OBC and SF/OBC hydrogels (Reprinted with permission from Ref. [57]; Copyright 2020

Springer Nature B. V.)
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(b) Schematic diagram of preparation of

silk fibroin aerogel; schematic diagram of coaxial wet spinning of CA/PAA hollow fibers and their post-processing to
produce CA/PAA-wrapped SF aerogel fibers; optical images of CA/PAA hollow fibers and CA/PAA-wrapped SF aero-
gel fibers (Reprinted with permission from Ref. [68]; Copyright 2019 by the Authors)
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(a) Schematic diagram of in situ culture of bacterial cellulose on silk fibroin scaffold (Reprinted with per-

(b) Flow chart for the preparation of cellulose

nanofiber/silk fibroin composite sponge (Reprinted with permission from Ref. [86]; Copyright 2017 Springer Science

Business Media B. V., part of Springer Nature)
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