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1. purpose

Transcranial Current Stimulation (TCS) used in accordance with clearly specified and long established guidelines (Nitsche et al., 2008) poses a negligible risk to the subjects of research studies. However, there are potential dangers if the correct procedures are not used.  The purpose of this Standard Operating Procedure (SOP) is to ensure the correct and safe use of this brain stimulation method, to minimize the potential risks. 

2. introduction


The techniques under the title of TCS: TDCS, TACS and TRNS, directly and non-invasively stimulate the brain by applying electrical currents to a small region of the scalp (Paulus 2011). The currents are of the order of a few milliamps and stimulation durations last for several minutes (usually no more than 20 minutes).  Unlike transcranial magnetic stimulation, TCS does not induce action potentials but instead may be considered neuromodulatory. TDCS modifies spontaneous neuronal excitability and activity by tonic de- or hyper-polarisation of resting membrane potential.  The effects of TDCS depend upon the polarity, duration and intensity of the stimulation. TACS and TRNS are normally used to interfere with, induce or entrain the on-going oscillatory activity of neuronal populations, but can induce neuroplastic effects similar to TDCS if applied in an appropriate manner.  Subjects may experience mild tingling sensations under the electrodes during TCS and it may cause headache.  No serious adverse events have been reported, however (Poreisz et al., 2007; Adeyemo et al., 2012).
3. Scope

The SOP relates to all experiments that use TCS carried out by researchers at the Department of Experimental Psychology, at the FMRIB centre and at related University of Oxford laboratories at the John Radcliffe and Warneford hospitals where researchers have agreed to follow the procedures described here.  Researchers are required to follow these procedures if they are seeking ethical approval via the Central University Research Ethics Committee using the TCS approved protocol (MSD/IDREC/2013/P22.1).
4. Definitions

4.1 TCS: Transcranial Current Stimulation
TDCS: Transcranial Direct Current Stimulation

TACS: Transcranial Alternating Current Stimulation

TRNS: Transcranial Random Noise Stimulation
4.2 Experienced Researcher

An experienced researcher is defined here as the Principal Investigator (PI) or person delegated this responsibility by the PI.  It is expected that an experienced researcher would be a graduate who has had supervised experience of TCS research for a minimum of 10 sessions, had attended safety training and basic life support training in the past two years. This person should be aware of the potential side effects of TCS and procedures for monitoring and reporting of adverse events.  They should also be able to answer any questions concerning the safety of TCS.

5. responsibilities

5.1 TCS Operator

An experienced researcher responsible for the safe use of TCS.
6. SPECIFIC PROCEDURE

6.1 Screening of the Subjects

The subjects should fill in and sign a safety screening form (appended) before each TCS session. An answer of ‘yes’ to any question on the screening form does not automatically mean that it is unsafe for the subject to participate in a TCS experiment, however it will mean that further questions will need to be asked of the subject. The TCS Operator will write on the screening form a summary of the answers to additional questions that they have asked that indicate why it is safe for the subject to participate in the experiment. If there are any concerns as to whether it is safe for the subject to participate in the experiment, the TCS Operator should seek advice.  If there is any uncertainty concerning safety, the subject should not participate in the experiment.
6.2 Delivering of TCS

Two researchers (TCS Operator and assistant) should be present (in the same room) during stimulation. The TCS Operator must be an experienced researcher as defined above (4.2). The assistant can also deliver TCS under the guidance of the TCS Operator.  Delivering TCS does not involve any risks to the researchers. 
The position of the stimulating electrodes will vary from study to study, but electrodes should be attached firmly to the scalp using high-chloride EEG gel or saline-soaked sponges. The impedance of the electrical circuit should be checked by briefly (< 30s) running a 1mA current through the electrodes, using the TCS machine. The impedance should not be higher than 20 kΩ to prevent unpleasant sensations for the subject. 
The type of TCS, maximum intensity and duration of the stimulation should be stated clearly within the experimental protocol that has been given ethical approval, and these parameters should not be exceeded at any point of the experiment.

Before TCS, subjects should be warned about unusual sensations (e.g., tingling under electrodes, phosphenes). If the subject reports experiencing pain or there are any safety concerns, the stimulation should be terminated immediately. 
6.3 Reporting adverse events
Adverse events should be reported in the first instance to departmental safety officers in accordance with departmental policy.  They must also be reported to the Research Ethics Committee who gave approval for the study.  Details of the event and the stimulation parameters can also be shared with the international community via the journal Brain Stimulation.
7. forms/Templates to be used

TCS Safety Screening Form
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