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BRBrain Enhancement & Repair

e Maintain superior cognitive function .g!w A% )
and health throughout life ot b
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WREalize true repair and reversal
fom brain damag troke and
other trauma rela ults
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DARPA

tDCS Stimulation applied at 2
milliamps for 30 minutes =

Operational Neuroscience

Intelligence Community Forum

Dr. Amy Kruse
Program Manager
DARPA/DSO

Nov §, 2008 —

Gy Accomplishment: Direct Stimulation e
G leads to 2x Improvement Bssasye

tDCS stimulation applied to the right
sphenoid (right temple) at 2 milliamps
for 30 minutes provides an
improvement in learning vs. sham in
threat detection training

Improvement in non-t hreat 2.1 inprovement (p=0,000% i ot

and non-threat detection accuracy

d ete ct i O n a CC u ra Cy :g:{;gggsvement for threats alone

Improvement for threats alone



b afe” Brain Enhancement

AMERICAN
Amping Up Brain Function:

Transcranial Stimulation Shows N EWS IN F O CU S

Promise in Speeding Up Learning

R Dongaspicls Performance boost paves
' way for ‘brain doping’

Numerous Articles are emerging a
the practical advantages of tDCS are

becoming public




PracticallApplicatior

» The process isireally as
simple as stratésically
placing 2 color"coges
electrodes and runnif
for 20-30 minutes.
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What is tDCS?

 Method used to modulate cortical excitability, producing
faciliatory or in

* |nvolves emissionfoiMweERk electrical current via placement
flowing between two'eleéetrodes to the scalp | &
Cathode (-)]

e Negative Cathode currrent inhiiSlSROENaVIOrs u
[Nitsch

arget
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L . . .
slient Direction Flow (Polarity)

» Direction of current flow differentiates anodal and cathodal
stimulation by modulating and resting membrane potential
of the neurons stimlilated [Nitsche & Paulus, 2000]

o stimulatiol the neurons, the
OCCU rring [Nitsche et al., 2008]

‘F‘tobability of action potentials
e Cathodal Stimulation HY® N:

» The polarity specific effects haves
during and continuing after stir



Do | ve to understand all that?
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“Safe” Brain Enhancement

ance certain parts and activities of the
d increasing the electrical activity.

* We can safely
brain by stimulz

e \We can tone down Ih areas and activities of the

brain, reducing electricalfactivity by controlling the
dlrection of electrical flow.

egular use of tDCS has SHE
improvement in the selectivelyit

* The PulsedTech Workbook, GUIGE;
procedure really safe and easy!



Pot LAffected Fields of Science

e Medici

\ Psychology

~ o Neuroscience

» Physiology
Pharmacology

mistry



Functional Improvements
* Senso e Attention

e Motor e Mathematics

\- Membry

———

* High-Level
Cognitive Functio



| Published Literature
e Restorati

Memor
{ » Reduction of Wariness

\(Iasting for hours)™
» Exhilaration

e Relief from Pain




Previous Known Uses

e Neuroa

-  Neuralgia
e Depression
}\

* Fatigue
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Xploration Workbook & Kit

e The new PulsedTech Workbook/Guid Kit provides
needed to SAFELY experiment with and experience tDCS

S



tDCS Exploration Kit

Pulsed Technologies’ tDCS kit is a
instrument:

Note & Workspace**

* user selectable current output limiting
== ** on internal flash drive



CS Workbook and Guide

» The Workbook and Guide is Embedded within
the unit’s internal Flash drive
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o7 . tDCS Safety
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* The tDCS electronics caimoEsaiely:
connected in a variety of Ways




Primarny. Areas of Interest (Focus)
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parietal lobe

ccipital lobe

cerebellum

parietal lobe

cerebellum

parietal lobe

temporal lobe

occipital lobe

cerebellum

temporal lobe

occipital lobe

temporal lobe

frontal lobe




Genérel

LEFT-BRAIN
FUNCTIONS

Analytic
thought

Logic
Language
Reasoning

Science
and math

Written

Numbers
skills

Right-hand
control

zed | eft-Right Brain Function

FUN

RIGHT-BRAIN

TIONS

Art awareness

Creativity
Imagination
Intuition
Insight

Holistic
thought

Music
awareness

3-D forms

Left-hand
control

www.PulsedTechResearch.com



Understanding WHERE certain
types of processing occurs and the
relationship to other areas is “key” to targeted enhancement!

P Incontinence/Lack of Self-Restraint

Cognitive Processing of Special Temporal Info,
Math Word Problems, Non-Verbal Processing Visual Processing
(must be seen before it can be remembered)

2 ‘J Cognitive Processing Special Temporal

. ) Info, Verbal Reasoning
Emotional Understanding, _

Motivation & Asperger’s 5Verbal Understanding
'~ — —— Spelling (below T5)
Sensorimotor Integration (Left) P o Reading (between T5 & P3)

Upper Arms, Hands, & Extremities 7 2 s
PP Sensorimotor Integration (Right)

-4 " ‘ - -
Emotional Memory 2% , I Q}Verbal Memory

(also remember what has been seen)

Sensorimotor Integration

Emotional Expression ‘F&}& 10 &= J" j Midline/Left Side

Anger, Joy, Happiness : Verbal Expression

Motor Planning

Left Upper Extremity Judgement Attention iictor Planning

' :[”!7”[”5,:5 www.PulsedTechResearch.com www.PulsedTech.com
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Simplified Target Locations

tDCS utilizes
generalized
target areas




ADHD & Impulse Control

Electrode Placement

Anode: FZ  cathode: Left Cheek

Montage Effect
Anodal stimulation of Presupplementary motor
area (Pre-SMA) (F2) improves efficiency of
inhibitory control.

Formal Study and/or Associated

Papers

Modulating inhibitory control with direct
current stimulation of the superior medial
frontal cortex, Tzu-Yu Hsu, 2011

Abstract of Paper
‘The executive control of voluntary action involves not only choosing from a range of possible actions but also
of re ses d. have n clinical

populations, such as people with attention-deficit hyperactivity disorder, exhibit difficulties in inhibitory
control. One p area that has been particul wi v s the
presupplementary motor area (Pre-SMA). Here we applied non-invasive transcranial direct current stimulation
(tDCS) over Pre-SMA to test its role in this behavior. tDCS allows for current to be applied in two directions to

Depression and Anxiety

Sample Montages

Electrode Placement

Anode: F3 Cathode: FP2

Montage Effect
Anodal stimulation of et dorsalateral prefrontal cortex (F3) with
cathodal stimulation of right supraorbital (FP2) region enhances positive
cognitive processing

Formal Study and/or Associated Papers
tDCS over the left prefrontal itive control for it

Reduced Pain

Electrode Placement

Anode: C3 Cathode: FP2

Abstract of Paper

Transcranial Direct Curr.
s 2 neuromodulation te
results for enhancing co
processes. So far, howe:
mainly focused on the €
cognitive control operat
material. Therefore, out
the effects on cognitive
negative versus positive
sham-controlled, within
selected a homogeneou
healthy participants. By
measures and event rel
indexes, we aimed to in
single session of anodal
dorsolateral prefrontal
have specific effects in ¢
control for positive and
stimull. After tDCS over
sham control stimulatio
negative N450 amplituc
reaction times wher

response to happy com)
expressions. Gender dic

Easy-to-follow montage diagrams
are included in the workbook
within the tDCS instrument

Anode: C4 Cathode: FP1

Montage Effect
Anodal stimulation of primary motor cortex (C3, C4)
relieves pain in patients with fibromyalgi.

Treat Aphasia in Stroke Patients Formal Study and/or Associated Papers

A randomized, sham-controlled, proof of principle study of

transcranial direct current stimulation for the treatment of
Electrode Placement o pain in fibromyalgia. Fregni, 2006

Anode: F3
cathode: Right._Shoulder

Montage Effect

Anodal stimulation of the left dorsolateral
prefrontal cortex (F3) with cathodal
stimulation of right shoulder improves
naming performance in stroke patients with
aphasia.

mplegViontages]

O (1]

Formal Study and/or Associated Papers
Using transcranial direct current stimulation (tDCS) to treat stroke
patients with aphasia, Baker, 2010

Abstract of Paper
eackground and purp erease corialac
asociated with improved naming pe e sroke patints with aphasia (PWA). Our aim w ermine i anodsltanscrana

- . iy, wo curscy in PWA when

direct currane 5
applied tothe scap overtying the et frontalc




MiBnatage Information Highlights

' CLEARLY ILLUSTRATED
s LOCATIONS

Ol ABSTRACT/

OBJECTIVE:

ELECTRODE [ECEET _ = SUMMARY
PLACEMENT [ i

Anode: C3 Cathode: FP2 ’ . Thi
Anode: C4 Cathode: FP1

INTENDED —

Anodal stimulation of primary motor cortex (C3, C4)

EFFECT S

Formal Study and/or Associated Papers
Arandomized, sham-controlled, proof of principle study of
transcranial direct current stimulation for the treatment of

M A L pain in fibromyalgia. Fregni, 2006 5 % 4 e
e CONCLUSION:
Z Qur findin

and/or ‘ . User Notes USER
ASSOCIATED i
PAPERS

eRViontages
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'LACEMENT

Printable Journal
Worksheets are
included for
recording users’
progress,
experimentation,
and planning



