it R e A A RS RZ R
4o (5113)
2025/9/15
X %

%

%ﬁ'éz’,{%{(f"‘? _};\ F ﬁp IFFI l?—f\:" 4—& ._,13’- l\iﬂpé f’]‘ i/é

CEARE AR B TR ot e 2 iedt s LR PR BT R TR
g

I

&

REBRE- Bises Fiie BBHRA* wie X BRI A2 L 29 R 3v {osift
oo jmvasdd A AREG Y L FATL S ERME RREF FEY AN
LFwmeigpe g 4 o wmie ¢t ¢ (Extracellular Ve51cle, EV) #d 2w o iy i
L2 fATA il e e M B S RA S ERS R T e
B LR AR L A R F R ke > MR A RS
P o R ETRAEY DA EPR o AR IEE g IR ME (Microneedle, MN) 1F % i
ZRIX BT gwﬁg—’n? F L RaEE A B ER S ARG g AR e a FIA KB R
2_FgpT o B A B RER e KR enim e ¢t 4 ;2 (Human adipose stem cell-derived EV
hASC-EV) ' » &P Fptics (EV@MN) ¢ » 7 RFH A i 2 3 4°C R ik 2 7
A P EBEEA B o FEEV@QMN T g okikiE e bt 1B AR 0 A
Bt wmre HE s BAE R hu M Ry &8 DR ER ek i o P
Blmfe frd 2 b4 (Mesenchymal stem cell-derived exosomes, MSC-exos) # {3t % 5
LR AP FEF P % (Methacrylate gelatin, GelMA) 4% ¢ » T & 7 423 Sk
+ (AgNP) ehii % 39 7 AP ' p=  (Silk fibroin-methacryloyl, SilMA) F A=
Ag/GSMN@MSC—exos PCERES o Mo WO R ol A R Rl S B

R R ERB A AR 4 R AL o 4t b MSC-exos i 4F g A >
#’V’#J’ﬁ KF T~ REn ATA R Ry 28 > g § o % & o Tt o BT G e vl
FoeilE T o A R BRI SRS N BRI BERATUE TR RO E
PR ALFELEAFES N BR mrect e e A K Bkt B o



24

Bui, V. D., Son, S., Xavier, W., Nguyen, V. Q., Jung, J. M., Lee, J., Shin, S., Um, W., An, J. Y.,
Kim, C. H., Song, Y., L1, Y., & Park, J. H. (2022). Dissolving microneedles for long-
term storage and transdermal delivery of extracellular vesicles. Biomaterials, 287,
121644.

Gan, J., Zhang, X., Ma, W., Zhao, Y., & Sun, L. (2022). Antibacterial, adhesive, and MSC
exosomes encapsulated microneedles with spatio-temporal variation functions for
diabetic wound healing. Nano Today, 47, 101630.

Lérincz, A. M., Timar, C. 1., Marosvari, K. A., Veres, D. S., Otrokocsi, L., Kittel, A., & Ligeti,
E. (2014). Effect of storage on physical and functional properties of extracellular
vesicles derived from neutrophilic granulocytes. Journal of Extracellular Vesicles, 3(1),
25465.

Mu, S., Chang, H., & Qu, F. (2024). Fabrication and Characterization of Microneedle Patches
for Loading and Delivery of Exosomes. Journal of Visualized Experiments (JoVE),
(209), e67109.

Shahi, S., Kang, T., & Fonseka, P. (2024). Extracellular Vesicles in Pathophysiology: A Prudent
Target That Requires Careful Consideration. Cells, 13(9), 754.

Tobin, D. J. (2017). Introduction to skin aging. Journal of Tissue Viability, 26(1), 37-46.

Wang, T., Gao, H., Wang, D., Zhang, C., Hu, K., Zhang, H., Lin, J., & Chen, X. (2023). Stem
cell-derived exosomes in the treatment of melasma and its percutaneous penetration.
Lasers in surgery and medicine, 55(2), 178-189.

Zhang, X., Gan, J., Fan, L., Luo, Z., & Zhao, Y. (2023). Bioinspired adaptable indwelling
microneedles for treatment of diabetic ulcers. Advanced Materials, 35(23), 2210903.



