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Research advances in 3D bioprinting of silk fibroin

Shen Haobin, Zheng Zihao, Liu Ruixin, Deng Haoyu, Xie Maobin

School of Biomedical Engineering, Guangzhou Medical University, Guangzhou 511436, Guangdong, China

Abstract; As a natural polymer, silk fibroin is characterized by excellent biocompatibility,
degradability, and mechanical properties; therefore, it is widely regarded as a promising candidate
for 3D bioprinting. Firstly, three extraction methods of silk fibroin using inorganic salts, acids/
bases, or ionic liquids as solvents were reviewed. Subsequently, the latest progress of silk fibroin as
bioink in extrusion printing, stereolithography, digital light processing and volumetric bioprinting
technology was summarized. Finally, the innovative applications of 3D bioprinted silk fibroin in
fields such as tissue engineering, regenerative medicine, disease models, and drug screening were
reviewed. Overall, silk fibroin made significant progress in material development, technical
application, and scenario expansion within the field of 3D bioprinting. Although there are still
technical bottlenecks such as the balance of material properties, the contradiction between printing
accuracy and cell activity, and the lack of standardization, through intelligent material design,

multi-technology integration and cross-disciplinary collaboration, the 3D bioprinting of silk fibroin is
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bound to bring new breakthroughs to the biomedical industry.

Keywords: silk fibroin; 3D bioprinting; volumetric bioprinting; bioink ; biomedical

TE A W) 2 25 AR AT, o e B R4 A A 2k
A R DL B P S 0 2 1 1 1 B R R A A5
B, 22 EE A (silk fibroin, SF) , X F i A 7 22 i K
SR TR 4R35 11, 3B W E i T BHF N 51 AL
Fix 22— KR AR T 4, A 25 156 K B 8 D
WML R R AN R LN FER 2 — AL
SRR 70% ~80%" ", Tt H &R N &R N2
TRFI AL, 22 23R S A5 L R A B Ak 1 5 A
HEMIARAED | BSOS T ARSI A B ST B

SRS, A4 3D T ER B ARAE S — TR 2% 1Y
HlREEAR , IELART T AR A e R e I AR e 2
SR E RN WS, A9 3D FTEREE AR
FEAR LR A Wb RS T A A — o L BITR
TE AR K SR IG I RS 4 19 3D FTER IR &, AR i
AT Ar I = AR R AL B B A a4
(LA 2N 2 B A AR | SRy A I 2 A PR L B 7 4R 43t
B T H fE R 2, A9 3D 4T ERHE AR s
il TR R S DO SRR A 1Y X
X FF 500 I S350 1) A L LA BB B 367 A
HEEZEL, BRTAAS TR EENH, £
W 3D FTEREE AR AL 245 1) i 16 05 o 5 TR 4y A 25
T &G HEAE .,

SR, BRI TR IR AEAE . 1 S 2Rl fig
—, SRR - e 2 TR ME DL, A2 3D 4T
ENE AR A B O iR sR 2 2P Re U ], B AE S8 R
WA b B 028 0 A ) T 1 55 | A ik T 45 0
YRR T G, W R A A R E R
{EEARBEEAY 0.01~0. 10 MPa™® | Joukih /K 5 20
GUR TR s BB K A 10 F1 2 i e ) (S R
) BB AS B E K, 5 ol B SR &
B AT (AN FLIR ) M A vT 45 , HAF 76 S HE e
W, HUORAEG A TRe i AR s . A2 3D FTED
BRI LA H bR 22 2R LU 2548 AT REHR]
PEVO (AL G S R 2 AE R AR TR A A (A 2 L4
F) B2 X AT 2E e B O R R 2R R B A
O ZE T RE BN, 00 LA U5 4% 1) S g 2 e i
DAL Y (R AL G 0 S 2 v e — | ok
5| Sl AL E [ HES

- 2 R

HEW) 3D FTEN 22 R E A B H AR BAE 2 A5
I — AW RE R = B (5 A, 22 3R S A AT g2
iR PR A E T LR DAL A g 2 Y ) 2
AE s TR R AL T HE I R H AT, 2 R
TEARRIE AU E 23R4T ) Z BN, AR WA A
Mt 2B T RaE " Kk, BEE
MBSy SRIG I, 25 5 8 RE R L B4 kLA 25 R D g
G ARG, LEW) 3D AT KA A RIER
Zens B AR RS BT b R R R

NAERGEBUAEY) 3D ITEI 22 5 8 A i T 58 B
WASCRE 3 A T7 Tt AT Bk, e R LR E
HBYSR AR X HEICHLER A (R B i 12 R
TRk A AN ) 0 A0 OB 8 22 S 0
Yyt MBS ] T 22 R H I A=) 3D ATEN ¢
AR B AT ED 32 AR SE 2] (SLA) (Bt b B
(DLP) SMBUVEMITED (VBP) S HOR B Rl HIF5E
PENES B S 01 5 B e A A= 3D ATEN 22 R E
T8 B2 A5 BRI, R 5 AN TR] g 2 PR RE R 2H. 21
LB AR A R ey s 5 245 0 s 32 0 14 552 B R 1)
I 3T 24 HIAFAE B BRSO T R BRI A S TT 10

| ZxEAHERTAR

W2 R E W WL E AT,
PR AN ST R AR BT A IR
BEIEAEN 2R EAN BN L RRRT 2
wmE 1 FR,

1.1 EHERMEX

TOHLER VAl 10530 S S A 22 R A7 I e b 2
FBR AR SRS 5 FH v e B O AL R Vs VR e It
WG B A 22 980 22 R B A e 1 A BT
o W TCHLE A E AL S VA R B R R
ST e AR A A s T RN P A
AT, R A 2 WV R . WIS 22 R E R
WAL E LB U8 S AR T Al Al R BRI Y
ToHLER A A

DLt B FH Y IR AL AR ik S ) v v B 54k
PRV T U DL R KA BRI IR Y



®43 %5
2025 £E 12 88

EURAAERE

Technical Textiles

L EFSLERG AR 1

BT R

Al FRALFEQHRRIL

Fig. 1 Common extraction techniques for silk fibroin
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Tab.1 Performance differences of silk fibroin extracted by various methods
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Fig.2 Schematic of 3D bioprinting technologies for silk fibroin
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Fig. 3 Applications of silk fibroin in the field of tissue engineering
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