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. Introduction and Value Proposition 5. Dependencies

d Non-invasive brain stimulation (NIBS) experiments involve many standard procedures that are The BEST Toolbox application is compatible with any MATLAB version newer than r2006, however
nonetheless not sufficiently standardized in the community. MATLAB version should exactly be r2017b when the BEST Toolbox shall be used in combination
d Transcranial magnetic stimulation (TMS) protocols usually require motor hotspot search, with the bossdevice (e.g. for brain stgte-d_ependent protocols). o ,
motor threshold hunting, motor evoked potential (MEP) and TMS-evoked EEG potential J bossde\lnce AP d FieldTrip Toolbox? *D Simulink Coder | |
(TEP) measurements, estimation of stimulus-response curves, paired-pulse TMS, rTMS Jd MAGIC d Simulink Real-Time* only for sync2brain’s bossdevice

Intervention protocols, etc., and since recently also brain state-dependent or real-time 6. The Graphical User Interface (GUl) and Functionality
EEG-triggered stimulation. '

O Given the diversity in application and experience of experimenter, standardized, automated, and 4 Interactive graphical and tabular condition designer for designing complex experimental
yet flexible, data collection and analysis tools are needed that facilitates intuitive experimental _conditions as shown in Figure 3.
design, integrate experimental conditions and stimulation parameters in an efficient manner, and | Figure 3. The BEST toolbox application
equip a novice user of brain stimulation protocols with state-of-the-art approaches in the field. e ot oanowe v e o —— '”t?'tr_""c“‘éel CO”d_'“O”f dde_s'gnf\)/lr It_fcl”
- : : : : : : - B M1 e a1 : muitimodal experiment design. Multiple
d Here, we introduce the Brain Electrophysiological recording and STimulation (BEST) Session Tite g | (| oo [ 1| 1% B AT aeox- Sederue : stimulators  of different type, multiple
Toolbox, a MATLAB based open source software that interfaces directly with peripheral EEG, comarrn: vt W | | e pulses, ~ stimulation intensities,  inter-
EMG, and (via the MAGIC toolbox!) TMS devices, and thus allows to run flexibly configured but sooara ST | | imtgﬂfe da”?mé?;ecrt'igg’l‘:/ '”A"\‘Tsr‘c’)a'ss in";g_czﬁ
fully automated closed-loop protocols. I L paired-pulse and dual-coil protocols are
d BEST Toolbox facilitates its users with experimental design, session management, saving WP ok et | roid o res possible. In this case, the condition is
and loading previously designed experiments or templates of experimental conditions with built : IC\IAelsl?cr)]eSefr?cr):r\:]voir?tC)ellrSrlgrlgi(;i?\grri‘cleitt\hgiLbﬁ?ohr:
In folders and data management at a provided root directory. The BEST toolbox also allows to (IH) with 8ms ISI. Similarly, any other
load results from previously conducted protocol and link the resultant parameters to upcoming N paired-pulse TMS protocol, such as SICI,
protocols LICF, ICF, LICI, SAl, LAI, etc. can easily be
. . . . . ( i v designed.
1 Such capabilities of BEST Toolbox also enable its users to practice open science, facilitate i

reproducibility and standardize training methodologies in the community.

O Interactive and versatile results dashboard tailored for each protocol to visualize results of
2. Hardware-Software Interface protocol and online interact with them to ensure quality data acquisition as shown in Figure 4.
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Most of these protocols can also be performed in a brain state-dependent (i.e., EEG phase- and/or
power-triggered) manner, given the availability of the required hardware. .
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3. Design Experiment & Define Parameters 4. Online Results
Figure 2. The BEST toolbox application overview. Launch View (top left), Hardware Configuration Area (top right), Protocol 5 ReferenCeS

Parameters area (bottom Ieft), Real-time results dashboard (bottom rlght) 1. Saatlou et al., 2018. MAGIC: An open-source MATLAB toolbox for external control of transcranial magnetic stimulation devices. Brain Stimulation: Basic, Translational, and Clinical Research in Neuromodulation.
2. Oostenveld et al., 2011. FieldTrip: open source software for advanced analysis of MEG, EEG, and invasive electrophysiological data. Computational intelligence and neuroscience.




