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-> Neuromodaulation: selective electrical or chemical stimulation
of neurons without traditional drugs; beneficial for retinal
degenerative diseases which suffer from limited drug
efficacy.’?

Photoacoustic-enabled neuromodulation: a non-genetic,

high precision, versatile mechanism

€ Photoacoustic effect: (1) ns laser pulse absorbed by
material (2) heating and thermal expansion (3) ultrasound
propagation — stimulate mechanosensitive ion

Seed and Growth Solutions: 5 4 (a) Successful synthesis of gold nanorods at peak
44 | quality seed absorption of “1030 nm with a balance of HC| and

solution @ longitudinal AgNO, volumes (ex. 0.32 mL 12.1 M HCl, 3.6 mL 4
displayi
Jellow-brown transverse mM AgNO,).
color. (B) - Successful slowing of reduction kinetics with
grow.th additive HCl and anisotropic control with AgNO,.
solution ~18 , , L Post-synthesis characterization by UV-Vis

Fig. 5: schematic to visualize

hours after Spectrophotometry demonstrated a narrow
injection of full-width half maximum LSPR peak, indicating

the shared transverse mode

1,2 of LSPR between nanorods : . :
channels. _ o _ ‘;?f‘j'a - a]/cvd - homogeneity and monodispersity.
i I ; .
- Gold nanoro-ds (AuNRs.) prov!d.e potential in their redl?p;/rpli - e itudingl e i< umine o - Peak of transverse absorption at ~V of
photoacoustic conversion efficiency, strongly tunable LSPR, nangomds q longitudinal, indicating low concentration of

stability, biocompatibility of Au, and functionalization
possibilities.>
€ Aspect Ratio of 6 — Peak Absorption ~1030 nm.

® Limited H,O absorption, limited residual vision

interference, and high penetration depth. Successful Targeting of ~1030 nm with 0.32 mL HCl and 3.6 mL
Fig. 6: UV-Vis Spectrum of AuNR with 0.32 AgNO
3

mL HCl and 3.6 mL AgNO .,

spherical impurities.
S Full width at half maximum was ~150-250 nm,
Optimizations of Syntheses: illustrating nanorod monodispersity.
Best practice included cleaning glassware with
ethanol, and improved purity was reported with
agua-regia cleaned glassware.

€ 50-100 nm size also allows for anterior ocular

penetrat.ion. o H MTT Assay confirmed the cytotoxicity of AuNR at 4
€ Conventional methods utilizing CTAB as a surfactant are UV-Vis AuNR Spectra will exhibit two o mg/mL and 6 mg/mL, even with up to 4 washes:
limited in their cell capability due to CTAB’s inherent modes of LSER absorption: the transverse o LSPR highest avg. viability overall ~7.78%.
cytotoxicity. and longitudinal. Au nanospheres share : longitudinal mode of Contrary to our initial hypothesis about AuNR
-> Goal: develop a biocompatible gold nanorod solution to this transverse mode of absorption, and 7§' Gowp / LSPR ~ confirms Y IO PO
. . . thus the peaks in the 500 nm range can be § i o v concentration on cell viability, the 6 mg/mL
un(Eie-rgo the phOtoaC.O%JStIC Ef.feCt Efmd stlmulate retm.a_l indicators of the transverse absorption of § application resulted in, on average, higher % cell
activity. We target mmmally-mvaswe delivery modalities for rods or of spherical impurities. < o viability than that of the 4 mg/mL treatment.
ocular delivery, such as in an eye-drop. Additio”agly'b~|103q nm was Succelss‘cf‘ty The number of washes did not show a positive
Ultrasound propagation targeted by balancing 0.32 mL HCl wit 0.00 correlation with cell viability; in the 6 mg/mL
, 3.6 mL AgNO3. 400 600 800 1000 . i ] )
Choroid condition, it showed a negative correlation.

RetNa ¢ : ; YRR ) - These unexpected results are likely to be the
result of assay interference by AuNR, potentially
inflating absorption readings. Alternative

UV-Vis AUNR S Confirm Redshifting p € AGNO . . explanations could point to dissimilar cellular
-Vis Au pectra Confirm Redshitting Power ot AgNO, Fig. 7. UV—V/s'Spectra a{emonstrate uptake methods due to aggregated particles.
— 24 mLAGNO3 == 3.6 mL AgNO3 peak absorption redshift as the amount
e, s s o | Lens 1.00 of AgNO, increases.
photoacoustic effect of gold Optic Nerve Iris
nanorods delivered by eye \
drop to stimulate reti)llva.)go Ciliary Body ns laser pulse = 0.75 This is due to the selective blndlng of
< AgNO,, promoting anisotropic growth.
5 It should be duly noted that the trial Explore CTAB-free synthesis methods, such as
g with 2.4 mL AgNO, had glassware C,,EDMARB as an alternative surfactant®
To tune th ¢ ratio and thus absorpti « vol g cleaned with soap and water, whereas Functionalize CTAB-containing nanorods after
O tune e_ dspectratio an , us.a >0rp |o.n pea., volumes an 0.00 the 3.6 mL trial included synthesis by surface modification: PEl silane, MUA,
concentrations of hydrochloric acid (HCI), silver nitrate (AgNO,), seed 400 B0 Bag 1000 ethanol-cleaned glassware. PEG. atc 78
solution, sodium oleate (NaOL), and cetrimonium bromide (CTAB) can Wavelength (nm) o : o .
be varied Apply less AuNR solution for initial incubation when
' , _ completing MTT Assay to achieve higher absorbance
=> In our synthesis, we report the successful use of a seed-mediated , _ .
srowth? Fig. 8: UV-Vis Spectra UV-Vis AuNR Spectra Confirm Redshifting Power of HCI readings
L 0 : demonstrate peak absorption o TS B B GBmLEE] Suspend AuNR in PBS before application to cells in
€ Seed Solution: cubic octahedral seeds of Au® serving as ,
: . redshift as the amount of HCI 1,00 MTT Assay rather than water
nucleation sites increases | Conduct another cell viability assay, such as an ATP
e HAuCI, (0.25 mL, 0.01 M) introduces Au** into solution. ' assay ’
e CTAB (9.75 mL, 0.1 M) dissociates, providing CTA* to form . . L L .
, , , R ) This is due to an induced kinetic & Ensure nanorods do not aggregate before performing
micellar complexes with predominantly AuCl,"< AuBr,". control of the reduction power of < cytotoxicity assays
e NaBH, (0.6 mL, 0.01 M) rapidly reduces Au**— Au®. S led S 050
€@ Growth Solution: serves to deposit Au® on seeds to elongate ascorbic acid. Amore controfie 5
q ' P & and slower growth allows for 3
ro SHA Cl (25 mL 0.001 M) introd AU int uti anisotropy with adequate time =
® u mL, O. introduces Au®" into solution. :
4 for CTAB and AgNO, to selectively
e CTAB (25 mL, 0.0988 M) works as a surfactant and bind to facets that promote such 0.00 "
_ 1Fi 1 400 600 800 1000 Du, Z.; Chen, G.; Li, Y.; Zheng, N.; Cheng, J.-X.; Yang, C. Photoacoustic: A Versatile Nongenetic Method for
face-specific capping agent. e . .
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=> Biocompatibility was tested via an MTT assay on SD rat cortical
neurons, assessing the effect of AUNR mass concentration and ; °
number of rounds of centrifugation on cell viability.
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