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Abstract -- Optogenetics is a powerful neuroscientific tool which allows neu-
rons to be modulated by optical stimulation. Despite widespread optogenetic 
experimentation in small animal models, optogenetics in non-human primates 
(NHPs) remains a niche field, particularly at the large scales necessary for mul-
tiregional neural research. We previously published a large-scale, chronic opto-
genetic cortical interface for NHPs which was successful but came with a 
number of limitations. In this work, we present an optimized interface which 
improves upon the stability and scale of our previous interface while using more 
easily replicable methods to increase our system’s availability to the scientific 
community. Specifically, we (1) demonstrate the long-term (~3 months) optical 
access to the brain achievable using a commercially-available transparent artifi-
cial dura with embedded electrodes, (2) showcase large-scale optogenetic ex-
pression achievable with simplified (magnetic resonance-free) surgical tech-
niques, and (3) effectively modulated the expressing areas at large scales (~1 
cm2) by light emitting diode (LED) arrays assembled in-house.
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A model skull based on MRI data was used to design a chamber custom-fitted to the skull.
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Optical access maintained for 
>3 months after implantation.

Large-scale optogenetic expression of Jaws 
attained with convection-enhanced delivery.

100 μV

500 ms

2 mm

Spatially specific neural inhibition.                    Large-scale neural inhibition.

100 μV

500 ms
100 μV

500 ms

100 μV

500 ms

We would like to thank Toni Haun and WaNPRC staff for helping prepare for and run the surgeries; WaNPRC 
staff for animal care; Maryam Bahadori-Nejad for helping with interface design; and Teng Liu, Minh Nhan 
Le, and Ruikang Wang for helping with the optical coherence tomography angiography collection. We would 
also like to thank Alex Thiessen, Jessi Mischel, and Jose Ortega from Ripple Neuro for their help with the 
design and manufacturing of the MMADs. We thank Mona Rahimi for her help with LED testing, Shivalika 
Chavan and Kelly Morrisroe for their help with animal training, A. Graham Johnson for his help with compo-
nent design, and Jasmine Zhou for her help with data analysis.

Laser, Single Channel                      Laser, All Channels                       LED, Single Channel                         LED, All Channels

Optical Stimulation-Evoked Behavioral Response

Significance determined with Mann-Whitney U-Test. 95% confidence interval shown.


