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[# Z] BH: WaEf N TR WIAE (MSC-Exo) FIHYI KWK (AgNPs) $ B /K 5
J L A0 A 45 5 K B I B0 T I T R AR N 3 e HaCaT 20 Jf 386 5 0 0050, ) B HE A e Bk 488 405 3 7 O i
Mo W . ik MU R (ODex) MBESE BRI (HA-ADH) i #% S 6l K BB 42,
PL oS ket = W B R A8 (CTAB) S Fas€ ) il & AgNPs; B3R E 5 5 40/ (MSC) I MSC-
Exo. ##H AgNP/HA-ADH/ODex 7K #E ik f1 MSC-Exo@AgNP/HA-ADH/ODex /K EEfiE . i i3 BCA %
PEAR SN IR I f 3 3, kI S SOLEUH (DLS) 20 . Zeta AL A0 M . 5850 -1] I 43 606 B 1T R AF
AgNPsIES . R AT SO ZE K, FIH 2058 638 R AE HA-ADH/ODex /K BE I B 42 1) 25 M 4 i, 38
PEES R (TEM) . 99K G R M O & 1 A 2 ENE (Western blotting) X% MSC-Exo #47
e, CCK-8 ¥ 46 I HA-ADH/ODex 7K #E I8 #l AgNP/HA-ADH/ODex 7K % JI¢ 14 40 it 77 7% % K& MSC-
Exo@AgNP/HA-ADH/ODex 7K #E i %t HaCa'T 2 i 1) 20 i3 3 518 5% 0 52 - AR Uk A3 75 A0 L b vk oAk
AgNP/HA-ADH/ODex /K BE B HT G . G5F: DLS /T, Zeta LA 40 87 FTER A0 2 S0t B2 Rl
B A T ORLAR /N — | FTE A IE HL A AgNPs. ZLAMGIER I, HA-ADH/ODex 7K $E I il 2 52 -
TEM. 45 72461 F1 Western blotting ¥ 53iFE MSC-Exo i3 #2 8, BCA ZAIE 5278 MSC-Exo@AgNP/
HA-ADH/ODex 7K i f MSC-Exo i # K K 77.8% . CCK-8¥:M M, FRMEi o, 1. 2, 4, 8,
16, 32164 () HA-ADH/ODex 7K % i 5 42 Wik 4b 3 (%) HaCa'T 4H i £7 15 28 352 3 100%0 . 7 B8 8% S DL I
) AgNP/HA-ADH/ODex /K #E I 18 $ Wi 4b B8 (1) HaCaT 40 A7 75 R ¥ K F 85% o F M s A ik k6 I
AgNP/HA-ADH/ODex fl MSC-Exo@AgNP/HA-ADH/ODex 7K 5E 2 HAT WA B (U 6 1, Hox) 4 %
OHEIRE (S. aureus) WITIHEZRIHH (96.44+0.16) Y%Al (96.62+0.16) %, X KHFFE (E. coli)
MBS 5k (95.7340.28) %A1 (95.58+0.14) %, CCK-8iEAEM, MSC-Exo@AgNP/HA-ADH/
ODex /K BEMREGE 2 i HaCaT 4HMIIE 5 , ZHAEIGFH R R (115.00+£7.42) % . 45#: MSC-Exo@AgNP/
HA-ADH/ODex K B A UL 5 P PERE . RBIS A &2 #E N J HaCaT 40 S A 34 5, mIAE g —Fh
LARA MM LY BORL, T R BRI IR TT .
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Construction of exosome and AgNPs-loaded antibacterial
hydrogel and its effect on proliferation of human
epidermal HaCaT cells

LIU Tao"?, FU Jiacai"?, ZHONG Chengming®*, TENG Xu?, QI Ling®
(1. College of Pharmcy, Dali University, Dali 671000, China;2. ffiliated Qingyuan Hospital, Quangzhou
Medical University, Institute of Digestive Disease, People’s Hospital, Qingyuan City, Qingyuan 511518,
China; 3. School of Basic Medical Sciences, Gannan Medical University, Ganzhou 341000, China)

ABSTRACT Objective: To construct the antibacterial hydrogel containing mesenchymal stem cell
exosomes (MSC-Exo) and silver nanoparticles (AgNPs), and to preliminarily clarify its antibacterial
activity and proliferative effect on the human epidermal HaCaT cells, and to clarify its application potential
in treatment of skin wound. Methods: The basic hydrogel scaffold was fabricated using oxidized dextran
(ODex) and modified hyaluronic acid (HA-ADH). The AgNPs were synthesized with
cetyltrimethylammonium bromide (CTAB) as the stabilizer, while the MSC-Exo was isolated from the
cultured mesenchymal stem cells (MSC). The AgNP/HA-ADH/ODex hydrogel and MSC-Exo@AgNP/
HA-ADH/ODex hydrogel were constructed. The loading rate of the Msc-Exo was evaluated through BCA
assay; dynamic light scattering (DLS), Zeta potential measurement, and ultraviolet-visible spectroscope
were used to analyze the morphology, the charged status of the AgNPs; fourier transform infrared spectra
was used to detect the compositions of the HA-ADH/ODex hydrogel framework; transmission electron
microscope (TEM), nanoparticle tracking analysis, and Western blotting methods were used to identify the
presence of MSC-Exo; the cell survival rates of the HA-ADH/ODex hydrogel and the AgNP/HA-ADH/
ODex hydrogel, and the effect of MSC-Exo@AgNP/HA-ADH/ODex hydrogel on the proliferation rate of
HaCaT cells were detected by CCK-8 assay; the antibacterial efficacy of the AgNP/HA-ADH/ODex
hydrogel was detected by spread plate method and turbidity measurement. Results: The DLS, Zeta
potential, and ultraviolet-visible spectrum results showed the successful synthesis of uniform and positively
charged AgNPs. The fourier transform infrared spectrometry results showed the HA-ADH/ODex hydrogel
was properly formulated. The identification of MSC-Exo was verified by TEM, nanoparticle tracking, and
Western blotting methods. The BCA assay results showed that the loading rate of the MSC-Exo on the
MSC-Exo@AgNP/HA-ADH/ODex hydrogel was 77.8%. The CCK-8 assay results showed that the
survival rates of the HaCaT cells were close to 100% when treated with the dilution ratios of 0,1, 2, 4, 8,
16, 32, and 64 of culture medium-extract of HA-ADH/ODex hydrogel. For the AgNP/HA-ADH/ODex
hydrogel extracted with dilution ratio of 8 and above, the survival rates were greater than 85%. The spread
plate method results showed that the antibe terial rates of AgNP/HA-ADH/ODex and MSC-Exo@AgNP/
HA-ADH/ODex hydrogels against Staphylococcus aureus (S. aureus) and Escherichia coli (E. coli), and
the antibacterial rates against S. aureus and E. coli were (96.4440.16)% , (96.62=+0.16)% and
(95.7340.28)% , (95.5840.14)% , respectively. The CCK-8 assay results showed that the MSC-
Exo@AgNP/HA-ADH/ODex hydrogel promoted the proliferation of the HaCaT cells, and the
proliferation rate was (115.00 =+ 7.42)% . Conclusion: The MSC-Exo@AgNP/HA-ADH/ODex
hydrogel exhibits the excellent antibacterial properties and good ability to promote the proliferation of
human epidermal HaCaT cells; it is a safe and effective bio-dressing for the treatment of skin wounds.

KEYWORDS Hyaluronic acid; Dextran; Silver nanoparticles; Mesenchymal stem cell exosome; Skin

wound; Drug delivery
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B TR AN 5 Ko HLp i T I 4 BR A2 N L T A ]
Mz —, BEHEWREROEFHR . 7KK
i AR R SR, AT . R A AT
20 M S5 AE 1 bl A KB A gk — 5 e kg 1 AR
A BT, R B BRI 5IR YT 1 3 B it o ek
Y fE kR A B T AR AIOKR UKL (silver
nanoparticles, AgNPs) EAM R MPLEMERE, Al
S B R A DR A 25 R ek AR O BEL D 5 g
. R F T 41 (mesenchymal stem
cell, MSC) 4ME (exosome, Exo) #] LLEiE
B A3 BB AL LT 2 A0 B 0 BE A, R Bk R 2
A B A AgNPs Al MSC-Exo 14 97 J2 ik £
D] fe ik BT R Ge AR kR B R B RO . 3
AgNPs AN 2 S TER NI, HARKNAY
B, M MSC-Exo 7E /R PACHHR . 30, X
SEMNE GG RO, TR
D5 T 2 B R T B, R 2T e i
O E B IRIT R R AR . B R
(hyaluronic acid, HA) F1#j R (dextran, Dex)
Ve RIRZ B A, LA JEORHE 4 19 HA/Dex
K BE I HAT RPN AT A, B AR E A LR
B A AR A A e, TR — R R R 45 2 10 A=
Py gkt 0, (R H R 2K MSC-Exo Fl AgNPs 5
HA/Dex 7K & & 456 W T 5 RAN536 I7 59 A7 5& 4
o ARWTR HA FI Dex o DL AR A5 o0t 85 BH I iR
(HA-ADH) HIEA LR B (oxidized Dex, ODex),
LA M Rk 25 HA-ADH/ODex /KEE#E, 1 3%
AgNPs Fl MSC-Exo # # MSC-Exo@AgNP/HA-
ADH/ODex /K BERE ,  IF 15 12 7K B X 5 B (8
HERE (Staphylococcus aureus , S. aureus) Fl K
M ¥F W (Escherichia coli, E. coli) B30 36 1
K N3 Bz HaCaT 40 M A9 2 34 G AR, S JF & T 48
Exo 5 84 7K & e BopH AR 4
1 MBE5FE
L1 @mp . 2&XMAMNE HaCaT 41 A MSC
BN B B 2 B I 55 7S = e T Ak 9vs F 5 T DR A
S. aureus (ATCC 25923) FIE. coli (ATCC 25922)
BN B B K 2 B R 5 N B B R O I 2 AR AT
Dex, HA, 4 . C M (adipic dihydrazide,
ADH) . 1-BH%If = (1-hydroxybenzotriazole,
HOBt) A H WM (dimethyl sulfoxide, DMSO)
W T b 22 e MRBHECA R AT, oS be Bk = P 2R
1t % (cetyltrimethylammonium bromide, CTAB)

WAt st | R R A R A A, A L
(NaBH,) . R4 (AgNO,) FIgEfig4h (Nalo,)
W T b BT T AE AR R BRA ], 1- 88 (3-—H
FLEFENEL) ik — W% [1-(3-dimethylaminopropyl) -
3-ethylcarbodiimide hydrochloride, EDC] Wy F fif k&
By OhED G RA R, A e bRy T
UM R T, 0.25% BRAR FEE . m R A Gk
K K7 3% %  (Dulbecco’ s modified Eagle medium,
DMEM) # DEME/F12 1 F 3¢ [ Gibco 24 A, Jif
411 3 (fetal bovine serum, FBS) g [ i E 0
AR A R AR, BERR #h 22 vh W (phosphate
buffered saline, PBS) (1X, pH{H7.4) W A RN
FEAE IR ], BRCPE B AT 4k A i A K R F (basic
fibroblast growth factor, bFGF) W FArifgg (b
) EEBHEARA R, CCK-8H &l A T4
WA (Ll ROARAE; R (85 .
INFINIT 200 PRO) 1+ 18 E BMG LABTECH 2
Al ORI (B95: N3OE) W T 5114
mAEYWRHEARAA, & B 78R
(transmission electron microscope, TEM) (2115 .
HT7800) Wy T H AR 24t B difEpr . sh &0t
B (dynamic light scattering, DLS) 43#f (%
%71 Zetasizer Nano ZSE) W F % 8 & /R SCAX AR A
FRAFE, ZUAMEIEA (A4S 1S5) I T 36 F 388k
KA RBHE ), RS- WA O EE T (RS
UV-7100) 1T HA BHEAF .

1.2 AgNPs #5% & LI CTAB N fa & 7 #l &
AgNPs "' 60 mL ¥ A 1 mmol- L' AgNO,
VWO A 50 mL ¥R 2 5 1.0 mmol- L' CTAB ¥
W, RS mine RS, N EIRIE G W ZE 60 mL
Wk 1.0 mmol- L™ NaBH, & W& o K M iR &
FERE T34 PE2% B 2L 800 remin ' P 40 min, ¥
A5 1l ¥ 5 UL A A2 B T AgNPs. 6 000 remin™ ' B0
L&A CTABW FIE W LIS 2] AgNPs I,
T4 CHRM TR o 2R b 1] WO 3 6t
TR AgNPs 17 WY 52 51 -7] DL

1.3 MSC-Exo #§ B A %K & i 1l &4 10%
FBS #1 10 mg-L ™' bFGF B DMEM/F12 £ 3% #k 1%
I NG 6] 70 5T 1 40 M O Wi AR R 5 FR Bk, 2 000 g
B0 30 min Yo B bW WL BR AR RE o, Bl R
10 000 g #§.0> 45 min ZBRE KB, 5 J5 1 1
B0 HLAE 100 000 g F &0 75 min, B O IR
FRULVE K ] PBS 2 nh il EE B IF IR E B B 0
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I LA [A) B 5 v e 46 19 81 MSC-Exo. i 1 2K
% % B3 (Western blotting) ¥ . TEM 144
K A I AL % MSC-Exo & £ ik . B
PSRRI
1.4 MSC-Exo@AgNP/HA-ADH/ODex & % &
Mk MESCER [12-13] 4 HA-ADH/ODex 7K
BE . B 10% (W/V) Dex KB, A
2 mL NalO, W (100 g-L°") J&, 28 koG 3R 5%
AALI N 24 ho RS, K 1.5 mL & EEERONA
& Dex N IFW P LK IR RN . FHET 4 RS bt
4% (B M4y F i 7 000~12000) 5 #7  hE
W 3d, RIGHBENEERE AR THILHET,
345 ODex % T o

¥ 800 mg ADH T A 25 mL ¥ J¥ k4 g- L' HA
KB, BEIRPEA4hE B, KpHEWEE
4.7, WEK 100 mg EDC #1132 mg HOBt fil A &
2 mL DMSO 54k (V/V, 1:1) BRA&RIE
FEAMIR STV o B BONEVIN A B HA W Of 8
pHIHEZE 6.8, KM 4~6h, MW pHMEZET7.0. H X
N B BT A4S (R AR X 40 F it . 3 500) 4351
#H T 100 mmol-L ' NaCl¥# W, 25% & BEw Wk
BTKh&EN1d, BRERIRBENE. &5
BN WCE TR AL R T, 3RS HA-ADH %
T

¥ HA-ADH 5 ODex % T4 L 1 & 2 9 Lb 6 TR
AR IR A5 % T 15 8 HA-ADH/ODex /K % ¢ .
i FHZLAMETE A5 B3 B ODex . HA-ADH 1 HA-
ADH/ODex % 1 i B9 25 b6 3% o 4 50K 100 pl
AgNPsPi 100 pl. MSC-ExofIAgNPs (V/V, 1:1)
HIE AW 12 h 5 1 mg HA-ADH/ODex 7K #E i 32
ZURAA M E 12 h )5 3813 AgNP/HA-ADH/ODex il
MSC-Exo@AgNP/HA-ADH/ODex K&
1.5 BCA #E# M MSC-Exo £ HA-ADH/ODex &
A f AR i BCA R MSC-Exo & H i
JFE 559 MSC-Exo il 2 11 4% T HA-ADH/ODex /K &
B b, IR R Y BC500 p MSC-Exo,
fdi Bl BCA 325046 1) MSC-Exo J5 8 & e, PRI
5 mg HA-ADH/ODex 7K & i 12 #1 F MSC-Exo ¥
12 h B OE K BE R K, B R R, A
BCA i 571 A6: I 32 760 /5 ) AR Vs W Y AR VR B . 148
= (MSC-Exo J5l I £ 1k B — T 4 %5 W 2 1k
J#) /MSC-Exo W 8 R JE < 100% .
1.6 CCK-8ik#m s fiE R O HaCaT 40 LM

ATHERERFIL (4 10% FBSHI100 gL'/
B Z 09 DMEM /B 35 92 2k ) 09 8% 9% L 15 5%
BT 37°C. 5% COMMpREFEFM P . 45 1 mg
HA-ADH/ODex 1 AgNP/HA-ADH/ODex 7K % i
FA S 10% FBS B DMEM & 8 1% 35 5432 6 12 h
RER AR . ¥ HaCaT 40 LA 4AEFL 8 000 /4~ 41 g i
W AERN T O6 FLAN ML BE FE A P, W E 24 hae ks
FeE, BMERBEMBEMRBEO. 1. 2. 4, 8. 16,
32, 64 FI 128 4% )5, JiA 96 L 40 A % 77 A b 5 i
ModbgE 9212 h, BFLIIA 10 pL CCK-8 &, K
i b7 AL AE 450 nm AL G (A) (H, R4
A7 6 Fe it B SO S A AT R . AR TR R =
(LA -4 A / (BEX R4
A —Z A AM) X100% ., S2H4 . &4 40 M
I CCK-8 By K BE M S W W s BIPEXT B2 . &%
AU CCK-S T FRERW:; =Hd: oF
CCK-8 iy 45 5 FL i W -

1.7 S ARA A % Fo bk x40 AgNP/HA-ADH/
ODex # MSC-Exo@AgNP/HA-ADH/ODex K #
RGP A AER  E AT A AT A0 Y TR
B B # R LL#F 98 AgNP/HA-ADH/ODex K&
MSC-Exo@AgNP/HA-ADH/ODex %t S. aureus Dk
K E. coli MRS URIEPE . B, B 1 mg T
J 7K U I 43 90 IR M 7E AgNPs 5 AgNPs Fil MSC-
Exo (V/V, 1:1) WMIEGH® T 12h, KEHKK
BEE A3 1 A 8 mL Mk B 1.0X 10° CFU-mL ™' 1)
B TEWR, AE 37 CF AL E 12 h 5 i FH b
AXAE 600 nm Ab K I A B, DA S 100 p 4
PRV VRO B 0 EOMRE . 100 pL i RE S 1Y 4
AR AR A AE LB Big Pl b SRR E,
XF B BESF- A b0 4 PR B P AT R L DL PBS 92 PO AL
P 20 B BRI R . PR R = (JGK B Ak
FHAL A A B — K BE AL B (0 A B/ JC 7K B B Ak
FRL M A A X 100% -

1.8 CCK-8#%# &2 HaCaT AL &
HaCaT 40 A & A 58 2595 (&% 10% FBS I
100 gL' /4% % % i DMEM 1 BE 55 35 38 ) A0 1%
FMAP R TR, BT 37°C. 5% CO MK T4+ .
23 9 BUE 7 HA-ADH/ODex /K 888 . AgNP/HA-
ADH/ODex 7K #t & A1 MSC-Exo@AgNP/HA-
ADH/ODex /K & ¢, & H i A &% 10% FBS (1)
DMEM & # K 72 222 90 12 h 45 20 ML 2 W . %
HaCa'T 4l fg DL &L 8 000 4™ 41 g 1) 25 5 42 7 T 96 4L
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AR AT, WE 24 WG R, BIRER
W BE 8 IR A 96 FLAN R IG SR b b 34535 12 h, K
JaBEFL A 10 pL CCK-8 ¥ W, * H il b AL 1
450 nm Kb 7E A {E I 5 20 G 5 A . A 4 B
K= (LRHAAME-—FHAAME) / (BHEXT A
A —ZHAA) X100% ., S84 . &AM
I CCK-8 MK BE IR 3R VA W s BIPE XS IR 4. &
AU CCK-8 my 55 R B s = H4d: & F
CCK-8 5 TR B IR W -

1.9 %# %24 RH Graphpad Prism 8.0 4t it
AT G 22500 o 25 AL A M7 0% % L 20 i g o
HKMPLH R A ES M, UatsEm, 24
(] A5 A 349 B L R B0 PR 3R T 2 43, 260 ) A L
BORH Tukey 855 . LA P<<0.05 R 227 H 4 it

40 r 0.3
30

20 |

Percentage of particle number

2 & B
2.1 AgNPs 5 AgNP/HA-ADH/ODex K % i %k
AE DLS K2l AgNPs kit (B 1A), HAF#pkiz

g 41.64 nm. AgNPs i Zeta B, i } 7.32 mV
& 1B 75 76 3 K 0 406 nm 4b H 30— A8 0 B B 1Y
WU, JE T AgNPs 19 5% B AR R i g, SRR
1 CTAB £ 9" F , NaBH, i 2 # AgNO, it il K
AgNPs, i i Xf ODex. HA-ADH #l AgNP/HA-
ADH/ODex #AT£LAMGTE R A, TE49 3 400 e '4b
¥y 9 AR 3 -OH 8 /Y A 45 4k 2h W e g o
ODex [ 2140 & 1% rf ] DA 28 8 2% 09 55 AiE W g 1
1724 em™', 9IE 58 Dex BT 9k i i 7R 40 41k 7
HA-ADH E 3% 1 627 cm ™" 4 H B8 ADH %545 19 24 3%
FRAEWE, Rm ADH BZh e HA; 781 650 cm ' 4b
3 ODex Fil ADH X 3R ik 82 10 i Fp AR g, 3R W)
HA-ADH/ODex ¥ &1 (E1C).

AgNP@HA-ADH/ODex ¢

1340 cm ™!

1627 cm ™!

1724 cm™!
L L L L L L J

0 10 20 30 40 50 60 70 80 90 100

Size (d/nm)
A

300 350 400 450

Wavelength(//nm)

500 550 600 4 000 35003000 25002 00015001000 500
Wavelength(cm ™)

B C

A': Distribution diagram of AgNPs size; B: UV spectrum of AgNPs; C: Fourier transform infrared spectra of ODex, HA-ADH, and

AgNP/HA-ADH/ODex.

B 1 AgNPs#l AgNP/HA-ADH/ODex K §E&FRAE
Fig. 1 Characterization of AgNPs and AgNP/HA-ADH/ODex hydrogel

2.2 MSC-Exo % % % }% & HA-ADH/ODex & %
Sl I B A SR i W oK Y RS SR TN
MSC-Exo B F #4424 58. 31 nm ([ 2) . i i
TEM #1455 MSC-Exo JE#, A W MSC-Exo A HA 5]
TEMFCR I XUZ BEZE ), RiA2/NF 100 nm (& 3) .
Western blotting ¥ 6 I 45 2 75 . MSC-Exo &£ ik
Alix90, HSP70 f1 CD63 & 1, 155 % ik B-actin &
M, RO ELEFEMSCRIZERMSC-Exo (E4),
BCA A MSC-Exo Ji A5 15 6 4% %00 1)
FBOWE, R ER . MSC-Exo & MW E N
1.62 g L7, WG FRIEWE FRE N 0.62 gL,
MSC-Exo i # % 8 77. 8%, WF W MSC-Exo 2 £t
#%F AgNP/HA-ADH/ODex /K R _E .

Particle( X 10°mL™)

40

60

60 100 120 140

Size (d/nm)

B2 MSC-Exo Kbz s34
Fig. 2 Distribution diagram of MSC-Exo size
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White arrow pointed to MSC-Exo.
B3 TEMTF MSC-ExoJEZ5%& 3 (Bar=100 nm)
Fig. 3 Morphology of MSC-Exo under TEM(Bar=
100 nm)

2.3 HA-ADH/ODex # AgNP/HA-ADH/ODex
KRB 6 e BB M BB 2 A F W W
HA-ADH/ODex 7K B i ¥ $ Wi &k 2 (1) HaCa'T 41 fits
FETE R KT 90%0, 2% We BB i 3 488 i 179 4t i 77
WHRMEZER TG #E X (P>0.05) (EI5A),

150 p=
120 =
90 =

60 =

Survival rate( /%)

30 =

0 1 1/2 1/4 1/8 1/16 1/32 1/64
Dilution ratio

A

1 2 Mr

. 100 000

Lane 1: MSC; Lane 2: MSC-Exo.
B 4 Western blotting ¥ & U MSC #1 MSC-Exo H
Alix90.HSP70 % CD63 % H & ik Hi. ik &
Fig. 4 Electrophoregram of expressions of Alix90,
HSP70, and CD63 proteins in MSC and MSC-Exo
detected by Western blotting method

AgNP/HA-ADH/ODex 7K §E I 12 4 W 1 7 B i 40
INT8A%EET, HaCaT 4IIEAE G R T 80%, HBEH
Mo BEAG R HG 0, A0 A7 B T i, 7 R 8 A
L) b HaCaT 4 MIAFT5 50T 85% (I815B).

150 7
120 |°
90 I

60 I~

Survival rate( /% )

30 |

0 1 1/2 1/4 1/8 1/16 1/32 1/64 1/128
Dilution ratio

B

E5 CCK-8¥#&I HA-ADH/ODex(A)F1 AgNP/HA-ADH/ODex(B)7K % B /) 40 A8 2 1%
Fig. 5 Cytocompatibility of HA-ADH/ODex(A) and AgNP/HA-ADH/ODex(B) hydrogel detected by CCK-8 assay

2.4 AgNP/HA-ADH/ODex#MSC-Exo@AgNP/
HA-ADH/ODex K % ik 8 4k sh 3 B & F AR A
BRI R 2R . AgNP/HA-ADH/ODex Fl MSC-
Exo@AgNP/HA-ADH/ODex 7K #E i 34 fit 4% B f. 37
i E. coli M1 S. aureus £ K (F6), HrpsHgHd
E. coli F1'S. aureus W) # & 504 9 8 2. 53X 10" fl
3.01X10" CFU-mL™", 5 2% /K H&E g kb PR AT Lh A 22
SH G E X (n=3, P<<0.001) (K 7A).

AgNP/HA-ADH/ODex  #l  MSC-Exo@AgNP/
HA-ADH/ODex 7K 8t & X} S. aureus 09 $t B 2 43 H
g (96.44+0.16) %Al (96.6240.16) %, X E. coli
BB B R 9ok (95.7340.28) % Ml (95,584
0.14) % (K7B).

2.5 XM HaCaT mfe B & F = 4. HA-
ADH/ODex K&t 41 . AgNP/HA-ADH/ODex 7k
BE s 41 A1 MSC-Exo@AgNP/HA-ADH/ODex 7K #E
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D E F

A—C: E.coli; D—F : S.aureus ; A, D : Normal control group ;
B, E: AgNP/HA-ADH/ODex hydrogel group; C, F: MSC-
Exo@AgNP/HA-ADH/ODex hydrogel group.

B 6 AR %A B PEA AgNP/HA-ADH/ODex 1 MSC-
Exo@AgNP/HA-ADH/ODex 7K 5 B i 44 40 T B 75 14
Fig. 6 Antibacterial activity of AgNP/HA-ADH/ODex
and MSC-Exo@AgNP/HA-ADH/ODex

vitro detected by spread plate method

hydrogel in

Ji 20 % 4l B A7 3% 5 43 0 S (100.00£3.02) % .
(103.00£2.05) % . (78.00+3.23) %l (115.00+
7.42) % (& 8) ., 5 MSC-Exo@AgNP/HA-ADH/
ODex /K EE A e, Hifth 320 HaCa'T 41 40 B 77 1%
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