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Abstract

Safe delivery of gold nanoparticles to the retinal ganglion cell layer is essential in developing the plasmonic retinal prosthesis
for the blinds. Focused ultrasound(“FUS”)-assisted gold nanoparticle(“AuNP”) delivery to the retinal ganglion cell layer was
verified by imaging their distribution in the retinal tissue using a two-photon microscope. All gold nanoparticles (10nm, 55nm,
40x80nm) injected into mice showed two-photon luminescence in the retinal ganglion cell layer only in FUS sonicated retinas,
with no signal observed in FUS-free retinas. Moreover, TPL spectrum was compared with that of retinal tissue and gold
nanoparticles to confirm the origin of collected TPL signal. AUNP placed on the retina shows the result of passing through the
blood-retina barrier(“BRB”) via FUS and it suggested the delivery of gold nanoparticles to retinal ganglion cell layer via focused
ultrasound shined the light on developing plasmonic gold nanoparticle-based retinal prosthesis.
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8 1 Schematic diagram of the experiment: Intravenous
injection of gold nanoparticles, focused ultrasound system,
two-photon microscopy retinal image.
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& 2 (a) TEM image, (b) TPL of only nanoparticle, (c)Two-

photon image('Green’) and bright field image('background’)

of retina, (d) Emission spectrum of TPL, (1st column: 10nm

gold nanosphere, 2nd column 55nm gold nanosphere, 3rd
column : 40x80nm gold nanorod)

<TEM,Transmission Electron Microscope>
Fup ™A 2i0|ZE 0[8350], gLi=YAtel 2218 A7|E
opofstCt  T1229| 2ot LRl TEM

L =
atT— T e

o[ojx|o|, RZFH
37|18 =g & Utk
<TPL of only particle>
z&0f ME SHEYRS O[FAt
HIto= ) O[FAt HHO|FES 0|8510] SLI=YAt H#FO|
Jtse "olsict dEpmE s (AIERH)
10nm,55nm,40x80nm &Lt AXQ| O & AtE & 0| =
gholgh 4= QALY

<TPL and Bright field image>

10nm,55nm,40x80nm =Lt | X}to|

d0dE 0|85t

Yo MHEE MESO TEHE ILUH-YUXES =6
B, bright field image?t O|&Xt &€& Al O[O|X|E
SAlOf =eolstoh O22.co HiZ2 YOl Bright field
imageO|O, ZZ0| 2 10 pm@l & M=ZIt ZHQlES

Soiol LY NFY MEZYS OIS ZHE £=2y
dse  FLb=xtel OFA T Msojm, ol
FAXSTE P AP TYoIMD ILt=YXH
Barsict

<Emission wavelength spectrum>

O|gxt #HojEdE 0|83t HFE M=o YEAHEHS
£d8g + A=2H, 0l S LY o|FA HE

M=o ot HEo| A7tgE EE L0|= M2 E FEB

Jdd2ds ¥ SLHEYRL] oFAEEM=Bo
YELAHEHS J[FY HOHOIN, FOFOM Z1Ho
AMZIE  7HAH, HoEez  ZeF d=of A7t
Yadts AHE”RS BEY £+ ULk Ol sL=YXte
g0 #E2rdEdeoz HFEH Hz7 FH=YXE
H=E HSSL.
garug= MZ S0 M 2EE L A
oAM= E S FIa=IZhTE W FAE
4 RB)E Fatoto] YEidZE
M=ZS0 = d3oA2n,
gl o|gst gty 2SAAEX HEO

4. Acknowledgements

O gat= 20208 JR@V|sEE2ESHF) MHE2=2
SF XY EE (MSIT) (2020R1C1C1010505)2 BK21PLUS, 4K}
MEsE  casges Rt ¥ 9 us 89
AFZZOHO| XS 2oL +ASAUS.
5.1 29
[1] Eom, K.; Kim, J.; Choi, J.M.; Kang, T.; Chang, J.W.; Byun,
KM.; Jun, S.B.; Kim, S.J. Enhanced Infrared Neural
Stimulation using Localized Surface Plasmon Resonance of
Gold Nanorods. Small 2014, 10, 3853-3857.
[2] Shin, Jaewoo, et al. "Focused ultrasound—mediated
noninvasive blood-brain barrier modulation: Preclinical
examination of efficacy and safety in various sonication
parameters." Neurosurgical Focus 44.2 (2018): E15.
[3] D. Wang, F. Hsu, and C. Lin, "Surface plasmon effects on
two photon luminescence of gold nanorods," Opt. Express 17,
11350-11359 (2009).





