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Figure 2 Images of the water contact angles

(a)bare PU, (b) PU-PEG, (¢) PU-PC nanofiber scaffolds""
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Figure 3 Schematic showing the synthesis route of components A and B, and the controlled

crosslinking of PUs by varying the A to B ratio™"

PS plate PU membrane
Substrates
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Figure 4 Cell culture compatibility of PU membrane. Live and Dead cell staining of the human adenocarcinomia
cells (A549) after 5 days culture on polyurethane (PU) membrane, Red: dead cells; Green: live cells;
(a)Cells cultured on tissue culture polystyrene (PS) plate; (b)Cells cultured on PU membrane;
The tissue culture polystyrene (PS) plate was served as the control, scale bar=100 pm;

(o) Cell viability on the PU membrane was verified after 5 days of culture (n=3)"*
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Figure 5 Schematic diagram of the preparation route of the whole process of the experiment, and the reaction mechanism

of the oxidative self-polymerization of DOPA and subsequent G-COS immobilization on PU fibrous membrane"'"
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Figure 6 Schematic representation of the process flow of thermoplastic polyurethane nanocomposite fabrication"*!

BB RS 2578 =3 s . BT PU B RAF A AR 21 i SR B W e T A ol — B AR A 45
FSOk}

Jafari 25 FA HLANK TR 5E B (CS) R ALY K Bk — A AL 4k (TIO, ) Z A0 5 #1846 B4 3R
Xt BR G A 1Y) PU 409K 24 T L 2 40 K 52 45 38 B0+ 98 IR B O 225 4 (LI 7 () o LA 0 7 ) 6+ 0 R i
AE ) X BUAEMERE . Lundin 252 AR & B A IS 1 (1.5 10wt X0 A ] PU K 83 3K b 78 O 55 41
BHR A BEAAS AR BL R B 0 A A K KR T PU I 7K B8R G 40 i AR 28 1k HL T /0 B fE 5% LR
R e 6 - 2R R o R LA R A A L L T 5 00 (B 43480 R 10 96 OB 2t 40 450 11 3 04 + B &8 9 386 5 1 A
A L L EE 7 CULIE 7(b)) AT 3k B R 1k i g B K-

100 o
] E)

Pl

I3

am
F o §o
TS

Blood Cloting Index (BCI)
& g 8

5
=

o

7 () PU GK 4 B FHE AL BT 5 (o) I i I E PU I VK 9 5 10 45 4
Figure 7 (a)SEM images of PU nanocomposite membrane™*” ; (b)blood clotting index of PU foams

determined via hemolysis assay™"
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Figure 8 (a)Typical stress-strain curves of PU/CNWs and(b) Young’s Modulus and tensile strength of PU/CNWs""
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Figure 9 (a)different electrospun fibrous mats of Nyquist plots (impedance spectra) ;

(b)Proliferation of MC3T3-E1 cells cultured on various electrospun scaffolds after 2, 5and 7 days™*
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Figure 10 (a)MTT assay for cytotoxicity evaluation of MBG-PU nanocomposites; (b)drug release studies of
MBG-PU nanocomposites (arginine-based PU), (¢)drug release studies of MBG-PU nanocomposites
(starch-based PU) at physiological pH""

Daban %5 DL =40 H bt Ry 8 7, 26 AH X0 BE 55 96 ~ 80 U6 1 £ 14 T 3 sk i A5 0P 0 [T 9% 1 4 PU £ 4L
FARE K T FE A AL 7T 85 (— b s B M AE 550D i 28 21 B i 4 (9 PU ZFLAPRL P R BLR 25 6000 ~ 8006 Y 254

10. 14028/j. enki. 1003-3726. 2021. 04. 003



.22 . = i I i i 2021 4F 4 A

TE 14 KN R, R 00 RS2 25 W B MEBE L 1% PU ZALARHA S — S50 10 85 07 4508 1 K 3% 25 4
T, Su 250 SR [ 2R 1 7 B I A B Bk M PCL BRI R KM PEG 5219 = F R TF PU KR,
B PEG-c-PU.PEG-g-PU il PEG-6-PU, ¥ =& A7 3 PCL &, &I 5 & 0y = &AM 1L . A E7E
PU Hh 1) = G A= 17 it 40 TR A0 0 B 0 Pk B S 3 . A, 5138 8] PEG-g-PU IR i =& A5 5 4 W4
HH L 2% R HE G (0 A A BT e A B RS B A A R 3R T — A TR R IR 5 X PEG-g-PU R A T
F BB R AR BB AE 202 i 30 4018 A= P05 IR AR R R AR P
1.5 MEKA

BE A 410 1] B8 EL AT % K ECTH AT RE 1 B b RERR S BT R L CS R R AR LT A X 4% B
o5 RN LT A0 EL A A S B I . Muzaffar 2555 8 F S0 R B — 5 SRR B (IPDD L R 2 N i
(CAPA) .2, 2-Z W BN IR (DMPA) J i il £ 7 wiig i A7 2 2 WP R s 56 41 (—NCO)Y 1) PU fR W, H =
LHECTEA) AL 78 PU BUR W EE b 5] AMRS>F 72 A (CSwm ) s TE L CScpwn -PU 3l . A58 & B,
O HUARRR T AT RAF MBI TEREAL B A R AMBF 4 DI RE . K 1Z CScwm -PU 43 HIUA F 31 4 € F1 EQAE 11
BB LVYIRE S 2218 L R T SV B SRS WP i . Javaid 25 L PU D £ £ — R 51 CS S i
(MM 3 PU AWk E AR, B8R CS MM A BT B34 i T PU B #ERE v sl R 3 b Bk
M PU MBLEPEGE. & B0 CS fE B % k3% PU MBI EPERE. Zia % 2L HMDI 5 R8T %
(HTPB) by iUkl i 35 0 B A ikl & PU KA R EE K L (0~ 1moD Y CS Al 2% # # (CUR) #: 4% F] PU 43
THE R CS i CUR 95 2 805, PU BB 7 A 58 B 45 g 27 P R B A 5 38 3k A= 005 1k 4 B B . 24
CS H1 CUR 4351k 0. 75mol F1 0. 25mol B, PU £ I & P 1ERE . Jiang &1 0 5 — W LRk
St (PDMS) 55 PH 7 2 19 252 fill — 1 28 f] SR 00 sC BC U o fl R /K s WM B8 T 3 T 51 A5 PU kg A
B RCEMER) PU WSS 2540, R R FH R B e B0 1 1 25 1 ik P %o 4 o R 2 11 5 5L AT JORS B L T PDMS
FMEREAC R WIMELS . PDMS 51 ARSI T MRk BE M 1% N 46 25 40 AT R I R TR M BB (DL T 0N
97. 7%) HURG B RE 97 75 M R RasE M (ULIEL 11) . Picca 28 F) 1% 3T AR 40 K 50K ( AgNP) X% PU i1
WA RHIEAT RO L 45 B PR MR RE RO Je b A1 kL. B it SEM WLEE 40 K B0k (NP) 78 PU KR & 9 19 4315
KINP HAT B0 0 8t (UL 12) 528 ICP-MS I % B, et J5 19 PU A A 31 T RE % PR o b
JHCHL TR B T A — Bl R AR BT AR

30

N
wn
L
—

~
(=]
1

o
(=]
1

h
1
—

Adherent Bacteria Density (10° cells/cm?)
b
'

: [T o

E[;o“ P'L' 0 Pi] 1 P'L' 2 PU-3
Bl 11 ARERGEYE PU R4 25 H B 3R S0 IS 28 T 1R R 1 KT 81 B 325 45 38 N 4 O 8 fage e o

Figure 11  Adherent bacteria density of E. coli and representative fluorescence microscopic images on different

amphiphilic PU network films as well as on the epoxy resin control surface"'!
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Figure 13 Illustration of shape recovery process of 30 % PU/PCL blend in a 40°C water bath™"
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A Review of Polyurethane Composite Materials in Biomedical
Application

HE Zhi-ying, CAO You-ming”~ , HONG Shu-da, ZENG Liu-hui
(School of Materials and Energy, Guangdong University of Technology . Guangzhou 510006, China)

Abstract: Polyurethane (PU), an organic polymer composite material with the superior properties, is currently one of
the most widely used polymers with viscoelasticity and biodegradability. PUs have been a hot topic surface materials,
coatings, packaging materials, indoor floors of buildings, artificial leather and biomedicine, due to its excellent mechanical
properties, abrasion resistance, workability and flexibility. Among them, the most forward-looking is that the application
as a functional material in the biomedical field, such as artificial organs, tissue engineering scaffolds, wound dressings,
medical membranes, and three-dimensional cell culture substrates. Based on this, this paper reviews its research progress
and advanced applications in the biomedical field at home and abroad, and looks forward to its future development direction.

Key words: Polyurethane; Tissue engineering; Antibacterial; Biomedical applications
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