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Progress of the 3D Printing Technology for Biomaterials
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Abstract: In biomedical fields, the 3D printing of either biomaterials or living cells is capable to
construct complex 3D bio-structures, such as customized implants, engineered bone grafts,ex vivo
3D cellular aggregates and artificial organs, etc. Therefore, considering its remarkable superiorities
over the individual fabrication and complex structure building, the paper affords a meaningful
review of the basis technological process, application areas and developments of 3D bio-printing.
The discussions based on the 3D printing of biomaterials were then presented according to current
research hotspots, including the two strategies of inkjet printing and dispensing printing
techniques. Its applications in manufacturing medical models, devices and implants with
biomaterials were focused. In addition, tissue engineering scaffolds and three-dimensional cell
aggregates fabricated via 3D bio-printing were summarized. The outlooks about the future 3D bio-

printing technique were put forward.
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Tab.1 Common 3D medical image analysis and processing systems
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Fig.1 Two strategies of 3D-printing “Bioinks”
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Fig.2 3D printing of airway clamp

2.4 BEEF

G UL P A B E L T A T AR
MRS N L5 0™ i B A 3 Akt
SR A PSATBR A BEHE T | A2 P AH A 2 55 ) AU A
DR PR A 133k 26777 9 1) IO » L I TE 3R 318 5

KIABRROER . 8 TR ARER H B, 254140

A S A AR B B LT A MR S SR
YT RE 7 vk R P AR PR AL 1 S thl VE AR ) 4141
T TRARGE M 2 LS SR 5 FRas & Fh T 4l B
JE A IR AR P — 2 1 e o, 24
HA TR HIE R 2R ELER .

M TR AR — M 2L = 4450 ik, &
SR A T8 I FLIR R < A i 3l 1 FLIB 45 4 L LR
L2 b 2 008 3% 22 1 2B R E S [ B ARIE T K3
ToALER E SR SRR R P i AR 2 Dk e
0 S B 25 T A T TR T/ ORI G R & 3
e AR AL S B3 By ik A [ e R HfE A X
TIHRALBRETEAR RN GE RS 2 (R4 A S kA T
A A W ) AS BB T A 4 4 RN S R A AR
SEMELR  ASREAEAS [F] 20 B 78 S0 3 A 25 1R) 45 44 Hp ofe
B 7 2000 3D T B AR A v B 3 1k A AT
HPERA S e A pe bR [ 5L, I H AR bHRET B IR s
AP R AR R R R T BT A B s
Farp. U, 3D FTERFE A 4 TR AR L HOZ 1 4L T
T Sl iyt b A HE G AT HE LA 30

FIAT 3D FTENF AR TN TR/ B E
ML B R 2 LA %L HE S
S T8 BEAR A W 5T AR o X I R N P R B AR
K.

2.4.1 #HEBE

HHLUEE L4 3D FTEVE H AR 52 IR A
RFFIRZ WY 3D FTEN R A W) 2544 5 41
BB BB B S BT ok 4, Castilho 265 58
1B 3D FTENI 4 T fLA27E 100~1 000 pm i
Bl PN RS B 42 1 TCP/HA 524 W s S 28, s Ji
A3k 96.5% . Serra 25" R T PLA/ B RS 1A WL
P SRR, DL i1 3D 47BNy 211 4 1 04 J5 F st
JEASABLE R 2 PSSR R IT 45 R W S5 AR
22 5 9 e = B0l = 1 2R ) ) S  fig. Almeida
SO R R RE (W 4T ED 2450433 3D 4TER T PLA Al
TR S A AT RIS 558 T Wi B
IO 25 55 SR SV 100 » 45 T 55 SR A A I RN 25 4 2
SUEAHSE. Jakus 2R AT A 3D ATENHI & & A
90%HA 1 10% PCL 5% PLGA {3 A\ T8, 2Pk
NAFIE 32% ~67% » i PERL 5 4~11 MPa 7] i ; 48
A RN 35 K M4 WA 20 R A, 8 J& pgr &
A s R PR ST AT 7S 7 T P GRS o I A G
5 JA 4 248 4 b 45 4. Tumbleston %) 75
Science & RBF M SCE A4 T — M ap Ay 3D 47



478 ki H TR

7l

2017 4F % 39 &

EPRE AR S A P AR S X T AR T A b
PR TALSE 3D FTER Y o FORS BE R it o A 4% L
A B A LB E R ENEA BRI
2.4.2 HEBE

BadS R EMEAR AR, 456
ZERARL T AR AN AR 5 7 B A4 T RE RO 2 H Y
B EE B B iE 2 FBE . Lee 25 i 3R
HATEN AR LA PEG 75 ] S0 R RS ATEN B A
R IINE AR BB IR SRR R S5 , itk A5 4
PERAE ] B T o BT A B
WIE S . T3 A0 5CE 4 M G Ty 40 e [m) s 5 64 b a4
FTERJG RSN SR ) RAT AOA7 3 28 DA S 3K By
AR Wi PERE .

FTFATER R 1B S 28 i A kR R R i
WER SR 5T OB, B WA SRR A5 AR W MR AR Y K
JEER0 700 {ELJE: AR U i A e e 2 e v A LA 8 B L L
TESZHLN I ELA — 5 #4 IR XE. Hutmacher 25090 45 4
WK HLZ 22 F1 3D FTENHL AR, il 45 7 k8 40 2F 4
IO 2% it 5 1Y) 8 1 SR K BRI - EL A 5 NI ST 4
B AL A R B R . X A B K I PT AAR 47
SCRE N CE M A K R 4 H B B IE
BRI B2 F 3L 55 41 48R0 U 0 155 21 29 1) 7
Hung 2517204 %, T /K %% PU sbEghkon 78 515
R A FTEN 2L S 42, 1t L3 v 7 32 44T Bt
PP AN A YIS 4 T BRI T2 iR
A SCELE MO B RS AT SR i 5 MSCs 41l i
I S H 7 T AR I ) A A ot B AR R
BB B T O T R B
2.4.3 WzBR

iz A2 TRRF-Bb & A #2 i
A ST IR R A R RN PT A e L A AN [ B A T RE Y
20 ML SR 358 o AT S M 21040 9 4o 22 T 41 i (NSCs) 1Y
s SEad 3D FTENEAR R TG AT EN AR R 2544 S5
RO 20 4 1 i A 2 T A TN BT A S
PR Wist 457 5 53 A [A] 3D F7 B[ i 42 78
DS A B s T L, TS, U Al X TR 18
RGWEGE T A FPaE I8 ph 26 A AR R SIS B0 42
T2 AEAS R TR AR A 1100 A R 30 T P LA B S L 3
BRI+ o B A M 220 52 BRI SR Bb R S Al
Wong %5 IFFE 1 S 48 PR 485 Fa) Xt A i B2 S 53 493 18
SEISLIR L IR 3 TR . AR E B M AR, 3D 4TED
TR A A ) B ] 3 G S K- 5 R O 1) OE
A8 SUIEE A R A A S B0 (] 3(a) ~ (D). Z5 SRR,
PR SCHE 3 SRR A R A R ki B Joi st 4 35 47 2 (&

SO 4 RIS A BUAIE 30 FRIRANKSE —
LRI R R IO LR 1 N AE R IR
G RIE AL E B AR ]

3 3DHTENEANHBEEZ A TARERRGEE™
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by 3D printing technique for brain cortex regeneration
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Fig.4 3D printed vascular networks for endothelialization

and perfusable engineered extravascular tissues
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