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PEDICATION
7O ALEXA, MY FAMILY AND THE BRAIN-MACHINE INTERFACE LAB

PURPOSE

CREATE AN ACCESSIBLE COMIC BEOOK TO INFORM CHILPREN ABOUT
THE NEUROTECHNOLOGY PROJECTS DEVELOFPED BY THE BRAIN
CENTER AND HOW THEY BENEFIT SOCIETY , AND
DESCRIBE SOME OF THE STEM OUTREACH PROJECTS IN
THE HOUSTON AREA.

HI THERE, I AM DR, PEPE! AND THIS IS MY
THOUGHT BUEBBLE!

I AM THE DIRECTOR OF THE NSF IURC BRAIN CENTER.
IMENTOR ALL THE RESEARCHERS THAT APFPEAR IN THIS
COMIC! I APFPEAR A COUPLE OF TIMES TO TEACH

YOU ABOUT IMPORTANT THINGS RELATED 70O

BRAIN! PLEASE ENJOY IT!

I CAN BE REACHED AT: JLCONTRERAS-VIPAL@UH.EDU

ABOUT THE ARTIST/AUTHOR!

APRIANA LOPEZ CAJIGAS IS A PUERTO RICAN
ARTIST WHO CONCENTRATES MOST OF HER
WORK IN BLENDPING ART AND SCIENCE
TOGETHER. SHE CURRENTLY STUDIES
AT THE COLLEGE OF THE ARTS IN
UNIVERS|TY OF HOUSTON,SHE BELIEVES
THAT ART FACILITATES THE UNPERSTANDING
OF SCIENCE,ESPECIALLY FOR YOUNGER
AUPIENCES, ONE OF HER MAIN PROJECTS
/S "SYSTEM" A PROJECT TEACHING

ABOUT THE PLANETS.

RECENTLY SHE HAS BEEN WORKING ON
"BRAIN: THE FUTURE OF NEUROTECHNOLOGY',
70 TEACH GENERAL AUPIENCES ABOUT
NEW PROJECTS INT HE FIELD OF
NEUROTECHNOLOGY THIS IS HER FIRST
COMPLETED PROJECT AND SHE HOPES YOU
ENJOY IT!

CONTACT HER: APRIANALCAJTIGAS@GMAIL.COM




CHAPTER I: INTRODUCT/ION

‘GO0D MORNING
FRANNY!
7TODAY IS MONDAY,
JANUARY 12 ARE YoUu
READY TO START
YOUR DAY ?”

GOOD MORNING FAIRY LUCY!
TODAY 1S ONE OF MY LAB DAYS
AT UNIVERSITY OF HOUSTON!

HERE T GET TO BE FIXED LIKE A...

4 FRANNY! BREAKFAST
IS READY!



DID YOU HEAR THAT MISS LUCY?
SHE PROBABLY MADE WAFFLES!

... AND SHE HAS
BEEN DOING
WELL AT SCHOOL!

N~
YEAH...I THINK SHE |S DOING MUCH BETTER,
WELL T GUESS T'LL LEAVE NOW!




NOW BEHAVE FRANNY,
I'LL BE BACK TO PICK YOoU UP
AT AROUND 1 0OK?

ALRIGHT BYE BYE!

ARE You
READY?




NOW THIS WILL TAKE
ALRIGHT, LET'S TAKE N\ A WHILE....
A LOOK AT YOUR "
PROSTHETIC

FRAN'S IMAGINATION RUNS WILD AND SHE STARTS THINKING
ABOUT THE LAB AS A FUTURISTIC CARTOON WITH ALL THE BEAIN CENTER
RESEARCHERS BEING DIFFERENT CHARACTERS...




E NEED TO DEBUG SOME OF THE CODE
ON HER NEUROPROSTHESIS IN ORDER TO
ENSURE THE RESTORATION OF HER
MOVEMENT |5 SMOOTH!

WE ARE RUNNING OUT OF TIME!
LET ME TAKE A LOOK!

INFO BOX: THE NEURAL CONTROL OF A POWERED LIME
BY: JUSTIN AND PANA

THE PURPOSE OF THIS PROJECT IS TO UNDERSTAND WHAT HAPPENS TO

THE BRAIN AFTER SOMEONE LOSES A LIMB AND TO BUILD BETTER
PROSTHETIC DEVICES THAT WORK AND FUNCTION LIKE THE REAL THING.
WE RECORD SIGNALS OF THE BRAIN AND MUSCLES OF AMPUTEES WHILE

WE ASK THEM TO IMAGINE MOVING THEIR MISSING LEG. WE UISE
THESE DATA TO BUILD A MODEL THAT ALLOWS THE AMPUTEE TO
CONTROL A ROBOTIC LEG PROSTHESIS DIRECTLY FROM THEIR
BRAIN SIGNALS BY ONLY THINKING ABOUT MOVING THEIR MISSING LEG!
NSF AWARD # 115-1202329 NIH AWARD: 1F9INS105210-01




THE EVIL SHADOW MAN IS ARRIVING
SOONER THAN WE EXPECTED! WE NEED TO
GET F.R.A.N. READY!

YOU MEAN THE FUNCTIONING
REACTING ANIMATRONIC
NETHUMAN?!

THERE WE GO, DONE!
Y v

i
i{




CAN YOU MOVE IT
FOR ME AND JUSTIN?

U

PEPE’S THOUGHTS!
IT IS IMPORTANT THAT WE CREATE
AWARENEéFSF ABOUT HOW MANY PEOPLE
ARE AFFECTED BY DISABILITES.
T/ME 5K/P', THERE ARE ABOUT 8 MILLION
PEOPLE IN THE USA WITH PARALYSIS

AND ABOUT 2 MILLION MORE
WITH LIMB LOST.

WE ARE GETTING CLOSE TO PERFECTING
HER NEW NEUROLEG, BUT THERE IS STILL
A LOT TO DEBUG. MAYBE IN ABOUT A
MONTH OR TWO WE WILL HAVE IT DONE,




*gsssst

|

WE WILL HAVE TO
POSTPONE THE
CURRENT UPDATE SEND
HER OUT TO FIGHT NOW!

FRAN IMGINES HERSELF AS THE SUPERHERO
\SAVIOR OF THE LAB!

H

6555555

| 4 wwarIsA - MY

SOMETHING THERE.

PHANTOM LIMB? Ay
» Y AFTER SOMEONE LOSES )
P | A LIMB THE BRAIN STILL
Ao THINKS THERE IS



YOU READY TO GO AND EAT LUNCH?

PEPE'S THOUGHTS!

THE CARE AND SUPPORT FOR PEOPLE
WITH DISABILITIES IMPACTS THE FINANCIAL
AND EMOTIONAL WELLBEING OF FAMILIES
AND SOCIETY IN GENERAL.
REDUCED LEVELS OF INDEPENDENCE
MAY AFFECT THE PARTICIPATION OF PEOPLE
WITH DISABILITIES AT WORK AND PLAY.

.

ON THEIR WAY TO LUNCH THEY PASS A DARKROOM,
WHICH FRIGHTENS FRAN.




CHAPTER Z: THE SPINAL TAP

ALRIGHT HONEY, I'LL
PICK YOU UP AT ONE OKAY

5

*SPINNING*




HOW ARE YOU FRAN?

I'M GOOD ALEX!
I'M SO EXCITED!

NEXT WEEK SUMMER STARTS!
AND THAT MEANS I CAN GO
AND PLAY AS MUCH AS T WANT!

WHAT ABOUT YOU?
WHAT ARE YOU
DOING THIS SUMMER?

0000
LIKE JUSTIN?

WORKING ON MY
PROJECT!

L



MINE IS ABOUT TREATING SPINAL
CORD INJURY DIFFERENTLY AND
UNLOCKING NEW WAYS TO
RESTORE FUNCTION TO THEM!

OH!...UMMMAM...

I AM TREATING THE
DAMAGE IN PEOPLE’S
SPINES!

12

LET ME PUT IT IN A SIMPLER WAY!




INFO BOX: "eeG*
ASSESSMENT OF
CENTRAL SENSORY
NETWORK COPING

PURING SPINAL STIMULATION %

BY: ALEX
DAVID AND JUSTIN
THE PURPOSE
OF THIS PROJECT, A
COLLABORATION WITH
HOUSTON METHODIST,
5 TO MEASURE BRAIN
CHANGES WHEN
WE ELECTRICALLY STIMULATE
THE SPINAL CORD.
THE IDEA IS TO PROVIDE
A DIRECT COMMUNICATION
CHANNEL BETWEEN THE
SPINAL CORD AND A
COMPUTER IN ORDER
RESTORE MOVEMENT.
THIS IS FUNDED BY ILCRC
BRAN IAB. .,

ARTISTIC RENDITION
OF THE PROJECT

STEELE WE ARE IN GREAT
TROUBLE! THE LAB IS UNDER
ATTACK AND EVEN THOUGH
FRAN BOUGHT US SOME TIME,
WE NEED HELP FIXING
OUR SUPPORT SYSTEM!

PEPE’'S THOUGHTS!
WHAT IS AN EEG*?

AN ELECTROENCEPHALOGRAM CEEG) '

1S

ELECTRICAL ACTIVITY IN YOUR BRAIN
USING SMALL, METAL DISCS
(ELECTRODES) ATTACHED TO YOUR SCALP.

A TEST THAT DETECTS /é l}\




CHAPTER 3: BRAIN ON ART

MUSEUM

[T P

W
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(”?hai» g oy =

H/ FRAN’

/s

*CHUCKLES*

< '
\
THOSE BRAIN CAPS //
LOOK &0
GOOD ON THE KIDs!

14
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INFO BOX: BRAIN
ON ART
8Y: JESUS

THIS PROJECT INVESTIGATES
HOW CHILDREN'S CREATIVITY
WORKS IN REAL LIFE.
THIS |1S DONE
BY RECORDING BRAIN WAVES
THROUGH NON-INVASIVE EEG
CAPS. ONE OF THE GOALS
OF THIS PROJECT IS TO

HEY FRANNY DO SHOW THE PUBLIC HOW
YO% IIZ—IAITS 'CTAHSSFSJ% BRAIN ACTIVITY OCCURS AND
' HOW IT CHANGES DURING
ART MAKING .
THE INTERNS THAT ASSIST
*HUMMING® EVERY SUMMER AT THE

CHILDREN'S MUSEUM ARE
PART OF THE RESEARCH
EXPERIENCES FOR
UNDERGRADUATES (RELD
PROGRAM FUNDED BY THE
NATIONAL SCIENCE
FOUNDATION.

NSF AWARD #1757949

I CAN'T WAIT TO SEE
THEM DRAW! T HAVE
BEEN PRACTICING MYSELF!

PEPE'S THOUGHTS!

EVENTS LIKE THESE ARE CALLED STEAM
OUTREACH! STEAM STANDS FOR SCIENCE,
TECHNOLOGY, ENGINEERING, ART AND MATH.
THESE ACTIVITIES PROMOTE STEAM LEARNING
AND PARTICIPATION IN RESEARCH
BY THE GENERAL PUBLIC.



WOAH HEY! IT'S OK! IT'S
JUST A GEL AND THE NUMB
ISN'T POINTY AT ALL!

THE SHADOW MAN'S GUMMY ARMY
JUST GOT A NEW WEAPON!




ILL TAKE CARE OF THIS GUYsS!

THE GEL IS 7O
ENSURE THAT THE SCALP
AND THE SENSORS ON THE
BRAIN CAP ARE WELL
CONNECTED 7O
RECORD THE BRAIN

OHHHHA...
THAT'S S0
cooL!
BUT WHY?




YOU THINK YOU HAVE FOOLED ME?
NO! I HAVE WAY MORE UP MY
SLEEVE!




