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Figure 1. Characterization of UCN Ps.a ) TEM in ages ofNaYF,¥b£rcore (a), CS1 b), and CS2 (c), respectively. d) HRTEM in age off
STEM in age and EDX elem entalm apping ofCS2. f) Linepofile 2 52w ith different hnthanide elem ents (Y, Nd, Gd). g) U
n CS2 at540 nm iradiated w ith 800 and 980 nm kser: h) UC spectra of CS1 and CS2 excited w ith 980 or800 nm kser 20 W cm -
dispersed 1 cyclohexane (I m gmL!). ) Corresponding photographs ofCS1 and CS2 inadiated w ith 980 and 800 nm lser:
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FEAR G IR R BRI (burstrelease) 2 S8R B AR, HrESTEAKE
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DMA): &5t A S PR R NG R LA, SRAFR TSI RN (O-
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LG RIARIR B TR I BT AR 3 SR sl T SR ORI, R 2 EL s 2
Fi A F K p(PEGMA-co-DMAWG (£ O-PPER TH , M T $R1FPEGIE M1 () 5 7 45 4D
Fi (O-PP/PDA/PEG) . 38 ik 4 il 4 A5 2 Fo5 Bl S (A RE Bl 4, AT 428 1 5 A A
MRMGELE . P W ELR. . PPRITPEGIE 5E UG, 437 B £L /N ATR-
FTIR), Ri#fbff, X206 FREN (XPS) AT S (SEM) Xt
BIEHEAT S RAE, FEHEAT 27 L0 M NIH3T3 56 B 140 0 R B B S 45 A 5 45 43 3
5, WMELO-PP/PDA/CSHIA M HITE LB SLATHL R I RCR, K BJO-PP/PDA/PEGH
A LB I BTRBE SR .

Figure 1. a) Schematic illustration of the synthesis process of p(PEGMA-co-DMA). b)
Preparation of anti-adhesion PP mesh for in vitro and in vivo test.
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Fig.1 Synthesis route of MEIM-x

Table 1 Antibacterial efficiency of PMMA bone cements containing MEIM-x against E. coli and S. aureus

Antibacterial ~ Antibacterial efficiency against E. coli Antibacterial efficiency against S. aureus
Monomer 2% 5% 2% 5%
lain cement 0% 0%

MEIM-6 41.4% - 80.7% -
MEIM-8 34.6% - 92.0% -
MEIM-10 78.3% >99.9% 92.7% 95.9%
MEIM-12 87.5% >99.9% 90.2% 97.7%
MEIM-14 89.2% 93.8% 89.7% 96.0%
MEIM-16 95.4% 97.9% 93.2% 98.5%

MEIM-18 87.5% 97.2% 93.8% 98.4%
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AT ERIE (GO MIFRIEIL AT 8805 (CFGO) . (Hix e S s bkl 4 A 2k
G HBEEEFERGEH .
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WEAIE SR, FHBUABIR IE ST AR e tE, KR AR s I8 2
H PCL2 B 77750 At H A0 M S o AR K s s SRIFSE Rl
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DBS Fl GO 457111 CFF HIf ik FUR S if -
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MSNs &b 200,52 575 SR 40 K J50kE (PtNPs Kid241 5nm) , {EMIRHAK pH 34E
N, FRRBEREAR, /N PUNPs BEBOUT IR BEAK R A R IR SR 2 R 4141,
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Figure.1 a) TEM of Zn-MSN, Pt NPs and Zn-MSN@CS/Pt. b) Mapping of Zn-MSN@CS/Pt. c) XRD of

MSN and Zn-MSN. d) EDX of Zn-MSN@CS/Pt catching from b).

Figure.2 a) Release of Zn-MSN@CS/Pt in different pH. b) Cell viability of HG9AR treated by Zn-MSN,
Free Dox, Zn-MSN-Dox and Zn-MSN-Dox@CS/Pt. ¢) CLMS images showing uptake of nanoparticles

in HG9AR cell.
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FE: ALY RHESH IR REREAG 10 F5B)7 12 WA TT 4507 T H 5T 22 B s
TRVE o BN KRR A O i LA 08 1 B IR, & — Rl R AR AE BNk i B ) &
AR RAESBL, 5 G e A P SR R B AR ZE L S DA G . L LE ST AR R AL R
B AR N, Sk A ST IN, R ECE AR A S KNIR N &
B AR EE G 25 3 Coxidized low density lipoprotein, OX-LDL) « N7
THBR OX-LDL, K& )5 A% 20 i v 20 fok P P32 0 O 2 Ak B EL R A i, 3 6 e
HFFE OX-LDL J& vl #6748 s A 98 B WL, (2 Bk ol Ao s A 28 RE O JE
146 BN E R ZH MY OX-LDL 7E R4 /K T B0l 25 (IR [ B, |l 142
JiS ) U O e KT MR 4 P Ak 5 7 e 2 DL ] 5 I W O PR DR A e i &2
WA ER, IR I IER 0 i s AL B (P IR [E B2 45 &6 (cholesterol crystal,
CCs) o 2 LR A7 i o (10 JIEL ] 952 J ) % A0 i ok 4, [RIIRF Yk 4t CCs

S SRS AR L R A TORIRSE, MR BN CCs T
JRPEPIATEAZ O o WFTER I, BEPLRAERFELE A CCs B i BEHU I T 3K
AT SR B LA DR o 34 TR, 45 20 K B A A A R R pAY 408 1 114 9 73 4 i 1 L[]
W28 f 1, S A 8 RE R T a2 L 2] 15 2 o £ 2 RE 200 Mt o A B A1,
A SR R RS KR R A 1

AT LA ApoET/INER £ i MR S M 2 S kR AR RE AL BN AL . R T BRIE
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Table 1. Experimental results from the factorial design (A: temperature ( ©), B:

pressure (bar) and C: volume of DCM (ml)).

Run order A B C Porosity Compressive




(%) mechanical strength (MPa)

1 -1 -1 -1 62.41 241
2 1 -1 1 79.52 1.04
3 -1 1 1 69.27 1.68
4 1 1 -1 73.03 1.42
5 1 1 1 81.74 0.61
6 1 -1 -1 71.19 2.15
7 -1 1 -1 64.09 2.34
8 -1 -1 1 75.47 0.78
9 0 0 0 75.75 151

Figure 1. SEM images showing the multidirectional view of the scaffold prepared at

the optimized conditions, (40 T, 150 bar, 0.15ml), (A) the bottom surface, (B)

longitudinal section, and (C) the top surface (Scale bar=300 um).
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TE. YKL 4ER (Bacterial nano-cellulose, BNC) & —Fft f1 41 B 7= 2E 1)
Masher iz, RILARE . AR IELE . Rk s, DASCRA MRy i) = 440K
LT W 25 S5 R SR R IERE, 2 OF AU T OBk N T Rk BCR A SR S AR,
PR N T4 S5 B2 FA A RHL-4). $5dRiE, “ 38 (Silkfibroin, SF) & —Ff R iF
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Figure 1. A: TEM for a family of poly(TEAMA-co-DOPAMA-co-PEGMA) terpolymers thin films
fabricated from CHCls solution. All the Bars are 0.5 pm. B: Water contact angle measurement and water
droplets for different samples. C: Hemolytic assay data for different samples on the film. D: Testing the
adhesion of rod-shaped butt-joined tensile substrates of different substrates. E: MC3T3-E1 cell Optical
Density (OD 450) analysis on different substrates analysis by CCK-8 assay with and without electrical
stimulation (ES) for 1, 3 and 7 days. F: MC3T3-E1 cell corresponding alkaline phosphatase quantitative
evaluation analysis of OD4s/ODsg, on different substrates with and without ES for two weeks. G: The
corresponding quantitative evaluation of calcium content mineral deposition in MC3T3-EL1 cells cultured
on different substrates after differentiation with and without ES for 14 days and 21 days. (*) represents
statistical significance with p < 0.05.
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A stem-cell-derived skin substitute based on bioactive PLGA fiberous

membrane modified by DOPA-EGF

Zhenxu Wu'?, Li Chen'2, Yu Wang?", Yi Zhang??, Li Mo'?, Zongliang Wang?, Linglong Li?,
Yulai Zhou'*, Peibiao Zhang?*

1School of Pharmacy, Jilin University, P.R. China
2Key Laboratory of Polymer Ecomaterials, Changchun Institute of Applied Chemistry, Chinese
Academy of Sciences, P.R. China
3The Second Hospital of Jilin University, Changchun 130021, PR China

ABSTRACT: Many reports indicated that the cellular tissue-engineered skin substitute
was available to enhance the wound regeneration. And the epidermal growth factor
(EGF) has also been extensively accepted to be valid in reparation of skin injury and
scar. In this work, the EGF was fused with an adhesive domain which simulated the
mussel adhesive protein containing dihydroxyphenylalanine (L-DOPA), in order to
modify the PLGA electrospining microfiber member as substrate. And the skin
substitute was developed by culture the human umbilical cord derived mesenchymal
stem cells (hUCMSCs) on the substrate. The fused DOPA-EGF exhibited an
outstanding adhesion to PLGA microfiber membrane (p<0.05). And the modified
membrane displayed more hydrophilic and biocompatible (p<0.05). Furthermore, the
hUCMSCs were successfully induced by the substrate modified by DOPA-EGF to
become skin derived stem cells (SSCs), which was considered to be enrich in basal
layer, hair follicle and dermis as the origin of the lineage closed to their final
differentiation in skin cells. And the gene expression related to wound regeneration in
these cells were also up-regulated significantly (p<0.05) in the group of DOPA-EGF.
These results indicated that the stem-cell-derived skin substitute based on PLGA
microfiber membrane modified by EGF-DOPA had great potential as a novel strategy

of wound regeneration.
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Figure 1. Morphology (A), area fraction (B) of UCMSCs cells cultured on Figure 2. UCMSCs were cultured on the
PLGA membranes modified with PBS, EGF, YKYKY-EGE and DOPA- different substrates for 7 (A) and 14 (B)

EGF for 24 h. Scale bar lengths are 50 um. Results of CCK-8 (C) indicate days. The expression of Coll, VEGF,
the proliferation of UCMSCs stimulated on PLGA nanofiber membrane Integrin B and Kerl9 was analyzed by
modified with PBS, EGF, YKYKY-EGF and DOPA-EGF for 1 day, 3 days gRT-PCR. The intensity of each gene was
and 7 days. These data represent the mean values of three independent

experiments +standard deviation. *, p<0.05.
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= : The ideal biomimetic extracellular matrix needs to mimic the structure and

function of natural extracellular matrix (ECM) with good hydrophilicity and
biocompatibility besides appropriate pore structure and suitable porosity. It is important
to find measurable biomaterials and fabricate ECM scaffolds with three dimensional
(3D) micro/nano porous structures, it is the future development trend of biological
engineering. Currently, most of the so-called ECM scaffolds were fabricated either at
micron scale or at nanoscale, without the structure and function of ECM. There remain
many defects on the fabricated ECM scaffold with micro/nano structure, including
layered and discontinuous pores, and uncontrollable micro/nano components. It is
fundamental to further optimize the 3D ECM scaffold for cell growth in the biomimetic
microenvironment. Bacterial cellulose (BC) is believed to be one of the ideal materials
for building a new nano-biological scaffold for its unique 3D structure with nano-
network, large porosity and excellent biocompatibility. However, the pore diameter of
BC nano-fiber is so small that the cell migration and metabolic transport may be out of
order. In order to solve the problem of lack of micro pore in the bacterial cellulose
scaffold, the models of ECM with micron and nano scale structure were constructed by
electrospinning, membrane liquid interface method. The morphology, structure and
mechanical properties of BC, CA and m-BC/CA were characterized by field emission
scanning electron microscopy (SEM), fourier transform infrared spectroscopy (FT-IR),
X-ray diffraction (XRD), thermogravimetric (TG) and in-situ biaxial tensile test. The
results showed that the amount of CA in the spinning solution was 15 wt%, the CA fiber
with homogeneous morphology was obtained and the m-BC/CA scaffold migration
with interconnected porous structure, high porosity, thermal stability and excellent
mechanical performance. The SEM morphology and CCK-8 proliferation of cells
showed that m-BC/CA scaffolds could promote cell adhesion and migration, showing

good biocompatibility and good application prospects in 3D scaffolds , 3D scaffolds

are expected to be applied in the field of tissue engineering.
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PiBl F . DOX M8k . L2 20 = 1 S 85 8 3R 10 23R DY 1 B — 74 0 1% IS
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Wi o ARFEPALLE IR, B 52 ) e IR/ W I R B AT A [ e (e 2% A, IFIE I 50
15 WL VI AN R] B SR P R 2 21 4 A B 4 #2257, RSB 1 N i ik 4 Bz 24 i
(HUVECs) [FIZF4ESCIRANERIERS » WEFCEE AR, Pl & i3 iR/ W B S Ik 2t
YEEARYIAE 150-250 um, KARELRIIRMHIAE 3:1-7:1, @ RIMGFR 16 KJF, 4
PRI 1R 2T 4 SCIRANERAERS o H5 SCARIESS N SCID /NRR 21 R, SR 5 ) 4
GUEFAEN, WRIEVUAT EZ DL . 2RRY], RNk B4
HEBRIR /W R A AT YEd SR S RS, o it e 7 Jir A7 1 A oL A i
A E HEE
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RBCLHIMERR, t2 SEUMR B FE T R A B A N IRARJE B [1] AR T
— et LR SR R S B 1 K SR A R e A R G, DAL T R
0 b e TS 24 S L PR 24595 TR B R RS R 24 P B B 2R R T ] Wnw/B-
Catenin {5 51N R[2, 3], XA IATEE ST, [EINHH0H] i gg 24 2440
Pt B it 24 PRI A, AN I Sk g AR, AR ARG B 1. oS T
SR 5 L e BRI T 25 40 . C(ADR/MCF-7) JF 0l £ & & sk FE A e H Bk (GSHD
(i R 1 A7 e 2 28 A P S5 P v 2 TR, ) S T () B e B 2 3 (DOX) Al
HEER (SL) Wl JF U & 7T AT SR AL, A H 7 (8 T 15 (SR Bk 45
RIS T SE 22 e T T OO S (4], 388 3ok 0F i3 57 18 200 L P 7 30 B e 3
Y55 (I 8L S B R 2 AT IR, SR AR R FE[S] . #R% DOX #
SL Wik EIRIT HEHAS, BRNMNITZYEE NI Wnt/B-Catenin
B 5@ I RIEN ADRIMCF-7 [IECE, BF R E AR A A7 6 il A
BRSNS R IR TT ROR, TR BRI AL 540 I8 JE BUR IR MR R 24T %%
DRl 27 ORI o AT H OBIE ST, BT IR S B, Sd i) RE B R 254
5 Wnv/B-Catenin HIHIFIBCA AT MR K BN R, RERBEEIT
e RSO IR fie g 22 2T 2 40 M P A FE AL AT il iR A, A eg 2 A
HeRs, TR IT AR AL R .
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T i S E M EWE i S FARE 1 — i SO T+ B AE BR 5 FURI Bl L 52
BT A, AT A KR R A AT R, AR R AP R R A )
BT, PRAEMIME. A, A MMM 0 AR E . AW LG EERR (SA)
N, IR IEGIE A4 (CMBC) 5NLAKRL TR 45 &4 1 —Fhah
KE G KBRS, FLH ARV HI R B I 3G T2 0 w6 %, A7l
S S ARSI

AWK SA 5 CMBC B&, K HEE 132 HkHl % SA-CMBC AIVES R A7
ALK SZ 28R R, WA T BN, SR AL AR AT T e S
SEM. FTIR 1 TGA XJ HAL A E A AL HEAT 1 0 b i B A ORI 9K
JRACRAE S BT 1 7K 5 o 7E 370 S 0 111 11 285 44
REAE R ) R o

1 Ca) HEBR IR I - Tt s i A (b)Y AN[A] ELAGI AZ KTt i I 1)

WEFCAE KRN, I PSS B 1 m] DU AR A 2R 285 (8] /8 15min, A%
BOFAESTRE ST, W 1 () o IR GG PR R - e AR R A 1 ()
W FCIE M R I T BER AT UG B Ay e 2 1 LLRBE A 712247 8, Lk 5E
SERAE AT ARG E (2 (@), (b)) o BEIMYPKRE A KERTE
VRS IR TR I RS R B A2 MR RE I RENS YRR LE — R I TH) AR E PEAN T
FE AR S IR AL AR KR AN A= 4 3D 4T BIEE BAT T2 B R
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FE A SRR MGE T RS, BRI C & B E S NS R 32 22
TR, Her K2 85% I L IR 2 SEAOR - BildE BT BHRIEED Va7 iE
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eI R TT 7 3 (HARANRE IR SRR (T O, A8 e il & HAb IR T
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R, (ERAEIRAKMENEM, 45 8 R . KI5 R I8 D) 75 258
IR, B 5 i KPR BE R AL T 2513838 25 FRE 4, R I o2 3of 1 24
IR B I=REIER .
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A LN 24 3 Joit R A SO TROH e e 2 B 15 R XD R 5 2 I TR E R A A
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FEE OLIEYT (Photothermal therapy, PTT) 1E N #T (K—F, FHEA S
WG N, S RO R T B 8 1 LA S ARAR R 2 I I T 52 20 BI F38 1 )2 5%
R BRI, R EIE SRR PUEFIEE (Supercritical antisolvent process, SAS) il
% W 4 (Indocyanine green, ICG) 22 & & A (Silk fibroin, SF) 44K 55
KL AR, P %8 ICG-SF NPs & & 90K BRI BRE L R4, Rife 7 Aidh —
(99.43+27.03nm) , ICG-SF NPs 3§ J 1ICG LK RIS E M, A1
SRR HoAe L pH AT ZL A e B (R 5, AR A SRERR T, %
KB R R BA ISR B AR 22 1 T REAE BRI BE T R FEAI 7 e J e 25 CR
[FES, ICG 73 FAR G & —Fil R T 45t 4 kl, Rt ICG-SF NPs 7] FH-F-44
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Figure 1. Schematic illustration showing the outline of preparation of ICG-SF nanoparticles by the SAS process

and dual-triggered cancer therapeutics.
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FE AT T ARG B (AgNPs) I Bt B M BE o J-ATTLLOR B IS itk
5% It - (LEC-MUt) s 1) G B R AN AL A5 3 B o 3 RO B T 1« TE AR
AR, KRBT AT B T e 2 th R B AR B M I S A 2 R, A B R
A AR 75 1 3 DR LA AL R AR e 5 71 3R L T s B (P P) K 4R B8 13 S A 4R 4
KIRL. A x SHEATH (XRD) R LM EIE(FTIR) KL RF A zeta-
HLALXT AGNPS/LEC-Mt &4 RSG5 R 3EAT 3R AE . 18I &S B (TEM), 5
Bi(SEM)Fldz K 56 3% 5 FiL B (FETEM) [P WL %2 | AgNPS/LEC-Mt E-5 P RESR . @
I X S ERIEIGHE 73 BT (XRF) R X S5 201 BT B 1 (XPS) AT RHEEAT TC 3R 747
RAFLE REW, BGURRLE S S -t 2 PR 20 T e 8, I Hgs)
IIRAESE I S AN SL IS5 R BT, AgNPS/LEC-Mt B R0 H WU # #-
= [IRFHPEN B KT i (ATCC25922) Fl#E == [C BH M 14 41 1 4 ¢ €607 ) BR B
(ATCC25923) H A Ml A AE KM R . M HEE R+, HHW
AgNPs/LEC-Mt HlI B ¥ FE 5 /N B EF 4E 1 i (L929) JL [RI % 7 » 4 i 47315 R AE 80%
LA I, ] AgNPS/LEC-Mt & & F4 I IE 5 41 M R ma AN K o IR e LR R B
M R A ) 22 4 L TR AR PR UL G0 I o 1 5 T - 5 A M RL T BB E AR IR
SO 77 THI 19 21 R A (R .
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Figure 2 XRD patterns of AgNPs/LEC-Mt nanoparticles for different AgNP content.
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Figure 3 Photograph of antimicrobial test of AgNPs/LEC-Mt of different silver content

against S. aureus and E. coli. A.0.2M B.0.4M C.0.8M D.1.2M
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Figure 4 Cytotoxicity of Ag/LEC-Mt on L929.
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T LEVZ9WAE IR AT T o L E Ok R, 2 E AT AR 252 F I
R Hod, MR BER A ST TS5 SR (Tumor necrosis factor-related
apoptosis-inducing ligand, TRAIL) & —REAHCER H, Al s T 2 M2 Al
AR T, ERRRTT TP R RN AT HHT TRAIL 2 25 2
M, A7 5 TRAIL FF B va 7 s DL s ORI BRI, R
F RNA FHFE AR B S W E S, TR TRAIL X i auske:E, Fit,
Fa BB IR B B T RURZ TR 259 SiIRNA FIEE A 259 TRAIL B, AT 7= AR 50aT i ik )
PUMIREAEH . 1H2 siRNA T TRAIL (A IR 22, 2R F A 18 (11 18 24k
A redtm siRNA il TRAIL Ma 78 . 1 H R ZE R M2, BT siRNA fif fit
L, R EE S AL TR, 10 TRAIL A iEFE, AR FHSE AT 2u i, 19 el
1) SIRNA B TRAIL 2 AR TC i [F i s A2 P 24 F) S [R] B 300 7 S e 1Y) 25K

BT, FATEA IR & T EA TR T, Hrh R B A R E
Thig. MEe A J2fi#k siRNA [t (ADIBO) &4 ik J5 U BH &5 1 i i ik

(AD-RSC) , i i i A EL AT P 308 A B 36 A0 iy 157 B J5 8 SRR B 8 i SiRNA (I Bh
H A &1 ADIBO AI I T # AL A B 1K E 77 A5k B R BEMNE R &R &
Ml 2 BUBGERE B TRAIL (Na-s-TRAIL) , AT HESF i S g 41 24 A (1)
B EAE 2 (MMP2) KA, B TRAIL; Bt C & F LAY R

(N3-HA) , B Bfikibibe A fIEBPE . R IR 40 fid ik CD44 SZ RSBl
JERE IR I T RE, 5 A3k IR 2E 23RN 200 H P VR s w11 37 B o IR g e g i v« =AM
REASTHR A H L D Re PR S PR ], Jld e &k IR oL sl L I
BL, AR 2 2 A B — A 2 Dh AR B BAA, SEIE TRAIL AT siRNA f3E A (3.
24 B PR A IS, AT LUAH 2k ) S5 8 A A5 v A R S R I L R <
AN 2 LR E SRS IR (GSH) , SeBlIE T 1F FSE s 4 2%
o JE BRI ar B AR 25, AL REAE & B PR R ORIEAE R, 4R & s e yT
ROR o L A SN P MR TR 0 IE W2 R DA B T DA e 7 2% A il A5 5 42
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Figure 1. Microspheres preparation device. (a) extruder, (b) high voltage electrostatic
generator, (c) stepper motor controllers, (d) temperature controller.
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Figure 2. Microspheres optical microscope photos (a) 23G, (b)27G, (¢)30G, (b)32G (Bar=500 um)
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Development of novel wound dressing with potent antibacterial activity is crucial
for wound healing and tissue regeneration. In this work, we aim to prepare silver
nanoparticles (AgNPs) doped collagen-alginate (CA-AgNPs) biocomposite, which
may possess antibacterial activity and be used as wound dressing. AgNPs was
synthesized using NaBHs as reducing agent and polyvinyl pyrrolidone (PVP) as
stabilizing agent. The formation of the AgNPs was confirmed by ultraviolet-visible
(UV-vis) spectrophotometer and transmission electron microscopy (TEM). Then, the
as-prepared AgNPs were mixed with sodium alginate and collagen to obtain CA-
AgNPs biocomposite. The CA-AgNPs biocomposite was fully characterized to verify
the presence of AgNPs in the biocomposite. In vitro cytotoxicity assay illustrated the
good biocompatibility of the CA-AgNPs biocomposite. Furthermore, the antibacterial
activity of the CA-AgNPs biocomposite was assessed against Staphylococcus aureus
and Escherichia coli through agar diffusion method. Inhibition zone indicated that CA-
AgNPs biocomposite possessed much higher antimicrobial activity than that of CA
biocomposite, which strengthened with the increase of the AgNPs contents. Taken
together, our finding suggested that the CA-AgNPs biocomposite showed strong
potential as wound dressing.
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Representative char

Figure 1. UV-vis spectra of AgNPs prepared by using AgNOs at different concentrations. (A)
0.4 mM, (B) 0.8 mM, (C) 1.0 mM. The inset shows the digital images of the as-prepared
AgNPs solutions.



Figure 2. TEM image (A) and size distribution (B) of AgNPs prepared at 0.8 mM AgNOs
solution.

Figure 3. XRD patterns (A) and FTIR spectra (B) of CA and CA-AgNPs biocomposites.

Figure 4. Digital and SEM images of the CA (A1, A2, A3) and CA-AgNPs biocomposites
(B1,B2, B3).



Figure 5. TG curves of the CA and CA-AgNPs biocomposites with AgNPs concentrations of
0.05 mM, 0.20 mM and 0.40 mM.

Figure 6. Antimicrobial activities of the CA-AgNPs biocomposite against E.coli (A) and
S.aureus (B) with different concentrations of AgNPs. (C). Quantitative analysis of inhibition
zones of CA-AgNPs biocomposite against E.coli and S. aureus.
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BC-RGO-CNT paper for exceptional EMI shielding performance

using a novel in situ membrane-liquid-interface method
Lingling Xiong, Yizao Wan
School of Materials Science and Engineering, East China Jiaotong University, Nanchang 330013,

China

Abstract: In this study, we report a flexible nanocomposite of bacterial
cellulose/graphene/ carbon nanotubes (BC-RGO-CNT) via a novel in situ membrane-
liquid-interface method. BC-RGO-CNT is first prepared by a novel in situ membrane-
liquid-interface method, then is hot pressed to a film. The introduced RGO and CNT
can construct the effectively interconnected conductive paths between BC, which
obtain BC-RGO-CNT with excellent electrical conductivity, thus leading to superior
EMI shielding effectiveness (SE). It is also found that the mechanical properties of BC
is improved due to the uniform dispersion of RGO and CNT in the BC matrix. It is
believed that the BC-RGO-CNT paper possesses great potential for applications in
flexible EMI shielding materials and devices.
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Synthesis and characterization of three-dimensional porous graphene

oxide/sodium alginate scaffolds with enhanced mechanical properties

Zhiwei Yang,? Xiaogin Chen,? Honglin Luo,*? Yizao Wan 2P

aSchool of Materials Science and Engineering, East China Jiaotong University, Nanchang
330013, PR China

®School of Materials Science and Engineering, Tianjin University, Tianjin 300072, PR China

Abstract: Three-dimensional (3D) porous graphene oxide/sodium alginate

(GO/SA) composite scaffolds were fabricated by a facile and eco-friendly method
involving solution mixing and freeze drying. The obtained GO/SA scaffolds were
characterized by X-ray diffraction (XRD), Fourier transform infrared (FTIR), and
scanning electron microscopy (SEM). The porosity, water absorption, and compressive
properties were also examined. FTIR analysis confirms the existence of hydrogen
bonding between SA and GO. SEM results reveal that the composite scaffolds still
present highly porous and interconnected structure despite of the incorporation of GO.
Importantly, the GO/SA composites show significant improvements in compressive
strength and Young’s modulus as compared to neat SA. It is demonstrated that the
mechanically strong GO/SA composite scaffolds with highly porous and network
structure may be a promising candidate for tissue engineering applications.

Keywords: Graphene Oxide, Sodium Alginate, Composite Scaffold, Mechanical

Property, Tissue Engineering
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