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‘\\N\\O\zcmom: —

HAVE you HEARD

TRANSPORT O A THe News?
NEW UNIVERSE
NO, I HAVENT. \A
B IS \
e \“""-m — \\/ ‘&' \
. X - b k

THE FABRLCS

MS. SANDRA,
HAVE To GET To

THE SUPERVLSOR IS
COMING ol A TRIp

WITH us!
Sy -

THe WAY SHe
ENJOYS COMPUTERS,
SHELL LOVE THIS NEW
TRUCK. IT ALMOST
CAN SpeAk!
r"""--__________../

ELECTRONLCS GO
To MINAS GERALS.
THe COSMETICS./, —_—

— .I. ‘M SUPERVLSING

/[ TecHNOLOGY Keeps US THE WORK FoR You,
i X ?
/;; 4 COOL DOESNT IT GUYS: THAT'S ALL! ,-’/—\\.
L CA'X See \_/ | )
, WELL, MS. SANDRA, A;g%é é“ﬁwﬁlj_, P \ -

L boN'T Kivow ABoUT
cooL AND CALM, BUT L bo
LIKE VIDEO GAMES!

u"':._‘.lll

S0, WELCOME
ABOARD! LET'S HIT
THE ROAD!



SOMETIME LATER,
LEAVING THE GARAGE...

TS oy &
MUSIC To Keep
US AWAKE! -

ITS A WASTE
OF TIME LLSTENING
To AN oLb SoNG oN
A NEW RADIO...

oK IL
- TURVITor! =

"""" =Irs GOING
To BE A LONG
TRIP..

SO, LETS SeE. S

ACCORDING TO THE TRAFFLC \
AND THE COMPANY MANUAL, ITS '\
ABOUT TIME To SLow bow
AND TURN ON THE
WINDSHIELD

BUT... WHAT

EXACTLY DOES

NANOTECHNOLOGY
MEAN? .

O, Boy! IT'S
VERY COMPLICATED... IT
DEALS WLITH VERY TINY 1]
MATERIALS... You -
WOULDNT UNDERSTANDL A5 A-FHI A

_/WETON
IVEED WINDSHIELD
WIPERS FOR THIS

BECAUSE THLS
TRUCK WAS MADE WITH THe
I LATEST IN INNOVATIVE MATERIALS!
WITH NANOTECHNOLOGY! THE :
GLASS LS COVERED WITH A - SRS
By NANOSTRUCTURED FLiM. 4 I h. il 1 5 \
B [SNT THAT AweSome? il

e
e




ITS LIKE THIS:
NANGTECHNOLOGY INVOLVES
THE STUDY AND MANIPULATION
OF A MATERIAL oN A VERY SMALL
CALE! SOMETHING LN THE RANG
1 T0 100 NANOMETERS..

THAT'S CRAZY!
BUT TELL ME MORE
ABOUT THESE
NANOTECHNOLOGLES!

BUT THEN AGALN MAN,
you CAN EVEN DIVIDE THLS
MOLECULE. BUT IT WONT BE WATER
ANYMORE. ATOMS ARE ONLY: TWO OF
HYDROGEN AND ONE OF OXYGEN,
MAKES Hz0, LIKE You HAVE
LEARNED AT SCHoOL.

HMM....
I GUESS L SLEPT

...IN ORbER TO
GET A NANOMETER,

AND How wouLb
you Kow THAT, MR.
TRUCK DRLVER?

MS. SANDRA, L bo
ENJOY My VIOLA AnD Ay
oLb TRUCK, BUT I CAN
UNDERSTAND OTHER
THINGS.

L LEARNED

UNION!

EVERYTHING WE SEE LS MADE
Up oF AToMS AND MOLECULES. SO IF You

TAKE ONE MOLECULE AND CONSIDER THE SMALLEST

PART OF THAT SUBSTANCE, THAT REMAINS THE
SAME SUBSTANCE — FOR EXAMPLE, THE SMALLEST

PLECE OF WATER THAT LS STILL WATER — YoU

Kow? A VERRRRRRRRRRRY SMALL
: DROp OF WATER!

AND AS I UNDERSTAND IT,
WE CAN EVEN TAKE THESE AToMS

AND, DEPENDING ON THE TYPES WE MLX,
THE RESULT BECOMES DIFFERENT THINGS.
FOR INSTANCE, MIXING HYDROGEN WITH

cAR%AON. WE CAN EVEN GET

EME
YOURE VERY PAVEMENT OR PLTCH.

WELL INFORMED, KT o

¥ ABOUT IT I A CLASS ON
INFORMATION TECHNOLOGY
AT THE TRUCK DRIVERS



i
\

wow! So, A \.I..INANOMETER How
. MOLECULE OF WATER IS SO MUCH LS THAT?
TINY, IT CAN BE COMPARED TO ,
5 ITS LIKE THIS:
\A GRALN oF SAND: ol T0 GET ONE NANOMETER,
\ol A — -—ff” you DIVIDE AA METER By AR

// LLLION, OR, A MILLIMETER //

MOLECULE OF WATER 1S BILL Oé}yi MILIIE?.OLI{.I. VET A
EVEN SMALLER. ITS ONLY A B -

__ VANOMETER IN SLZE._/ ~—\

HoLb oN! So,

> < NANOTECHNOLOGY DEALS
TR W ook To THe & \ WITH THESE ULTRA-SUPER
NORTH, TO DELLVER BANANAS. TNy THINGS?

— ________,d_' g

THE DLSTANCE BETWEEN NATAL
AND SALVADOR, LS ABOUT 700
MILES (1126 KM). IMAGINE A
GRALN oF SAND I ALL THLS
\ DLSTANCE AS A VANOMETER 4
h\““‘x ISTOA METER' /

LET ME TELL You.
COMPANIES AND SCIENTISTS
ARE ALREADY WORKING WITH
MATERIALS o THE NANOSCALE! |
| MANIPULATION MOLECULES,
N ISNT THAT AVAZING?

HMM...
WELL WHAT KINDS
OF MATERIALS?

TAKE THE GLASS ol THfs"" =
Tfst%cK. riR EXé‘\h‘//\J/?LE [\\J%W M\yg Eggr \
VEED TO CLEAN OR WIPE THE WINDSHIEL
ALREADY SOME PRODUCTS BECAUSE IT'S STRUCTURED ON THE

MADE FROM NANOSCALE NANOSCALE So THE WATER JUST
MATERIALS. T RUNS RIGHT OFF IT, 4\

THAT'S CRAZY MRS.
SANDRA! ARE THESE THINGS
GOING To BE SoLb o THE
ot MARKET? e

VES, THERE ARE




NANOTECHNOLOGY

So, THLS

THING 1S

o R REALLY OO RIGHT Now L Aw
PERE 2 et REMEMBERLNG A MOVLE THAT
VTR WMo ¢, SHOWED EXACTLY THAT
g st ety M S, SOMETHING To b0 WITH VERY
MTIBACTERIA- ANoTryeg, W SMALL(’th{AC%II\'JES. . \’gUTS X\/%x A MRL(I,WTTET'
OoVy: MS. SAN FORGO} 10
ks COMNG D EXPLALN THE PROBLEMS
ANTI-CORROSION WITH NANOTECHNOLOGY.
THE COSMETICS WE-RE

WELL, ARE

GOoLb, FOR INSTANCE.
WHEN WE HAVE A GOLDEN
RING, IT'S GoLb, ISN'T IT? BUT
ol THE NANO SCALE, GoLb
CAN EVEN CHANGE

JUST BECAUSE

DOESN'T MEAN
THATS A

AT THE NANO LEVEL, J
PROPERTIES OF MATERIALS CAN
CHANGE. WHAT IS STABLE I BIGGER
SIZES CAN BE VERY REACTIVE. WHAT |
LS INSULATING CAN BE CONDUCTIVE. £

T ggfé&al\g WHAT LS OPAQUE CAN TURN £
p ? | TRANSPARENT i WHAT AR
H%%_% A you LO%KLNG AT,
LT 4
o, yesi!!
THERE ARE LOTS FRIEN"?&/
OF PROBLEMS! _

Noooa!
GOLd THAT'S NaT
GOLDEN?!

IT CHANGES COLOR,

THAT'S TRUE,
BUT ITS NoT
JUST THAT!

PROBLEM...  STmmwrsS




MATERIALS THAT ARe
SAFe I A REGULAR SI1ZE, CAN GET
UNDER THE SKIN AS NANOPARTICLES,
OR THEY CAN GO AeRoSoL AND GET INTO

THINKS ABOUT THLS:
JUST BECAUSE IT WORKS IN A
REGULAR SLZE, DOESN'T MEAN IT
WILL WORK THE SAME WAY ON
THE NANO SCALE.

wow...

WHAT A |

PROBLEMATIC THAT'S

0 WoMmAw... FRIGHTENING! il
[ RIGHT! ) : i -‘

S0,
NOW WHAT,
MR. KNOW-IT-ALL?

BUT THINK ABOUT
THe ADVANTAGES! NVANOTECHNOLOGY
LS ReALLY Goob! IT CAN HELP I
AGRICULTURE, MEDICINE, WATER
PURLFLCATION, COMPUTERS..
MY COSMETICS!

HERE'S THE THING:
THIS LS ALL VERY NICE, BUT
How CAN WE USE IT, IF WE
DONT KNow IT WONT HARM
_ HUMAN HEALTH?

Now, SHE'S GoT
US! I BET THEY DIDNT
EXPLALN THAT AT THE

> TEAMSTERS UNION
T COURSE.

-_—

:: m e

U (UL

" COMPANLES Speib A LOT oF
MONEY RESEARCHING MATERIALS
THAT WORK ol THE NANO SCALE,
X AND ALMOST NOTHING STUDYING
w. WHETHER THEY ARE HARMFUL
: To HEALTH.

I WoULD SUGGEST THAN
THESE FOLKS STUDY WHETHER
NANOMATERIALS, BECAUSE OF THEIR SLZE OR
THELR COMPOSITION COULD pOSSIBLY bO HARM

TO PEOPLE. THAT SOMEONE BE ABLE TO SAY,
. THIS 1S Goob OR THLS LS BAD. y

BLAH, BLAH BAH!
THERE ARE ALWAYS
COMPLAINTS... WHAT ba y-




MR. ANTONIO, I THINK
MS. SANDRAS RIGHT! ARENT You
OVERREACTING? IF THEY WERE AS
DANGEROUS AS YoU SAY, No ONE

e

FMM...
SO PESSIMLSTIC!

AND I'LL SAY MORe:

R\ BOTH THE GOVERNMENT WouLb HANDLE THeMm!
\\ AND THE WORKERS IN THE et 2
A\ UNLON NEEb To Keep
AN EYE ON THESE

ECHNOLOGLES gy Sl

¥

THAT'S RIGHT, GASRIELT~_ | |
THESE PEOPLE ARE JUST AFRALD 1 |/
OF NEW TECHNOLOGIES,

LIKE WHAT,

YoU'RE WRONG MS. SANDRA!
MR. ANTONLO?

ITS NOT FEAR; You JUST HAVE To BE
CAREFUL! THERE ARE LOTS oF DANGEROUS

V.

PRODUCTS ON THE MARKET, AND PEOPLE ONLY \x—— ASBESTOS-LINED
FIND oUT ABOUT THE PANGERS WHEN IT'S T00 VEHLCLE BRAKES, FOR
LATE. THERE ARE STILL LOTS OF PANGEROUS AN\ EXAMPLE, THEY HAD To TAKE THE
PRODUCTS ON THE MARKET! o ASBESTOS OUT OF THE BRAKES
> BECAUSE IT WAS pROVEN

PARTICLES WERE RELEASED
Y THAT, AND CAUSED

ot
THAT'S SILLY A MLSTAKE?
MR. ANToNIo! THE JUST LIKE OTHER ACCIDENTS WE'VE HAD
INDUSTRY JUST 'MADE IN THE PAST, SUCH AS ALCOHOL I CHILDREN'S
A MLSTAKE! VITAMINS, OR LEAD-BASED PAINT LN

k____-,—-/ . CHLLDREN'S TOyS, TRANS FAT L\ Foob OR

__ LEAD I GASOLINE? -

HE'S GoT / |
\YOU, MS. SANDRA! VIKES!

SN0 O

THAT'S TRUE,
MR. ANTONIO! IT WAS
JUST AN ACCIDENT!

o~




S0, THAT How
IT SHouLb ®e? JUST
GINORE NANOTECHNOLOGY.
AND THAT'S IT?

HMM...
L WONDER IF IT'S
_ GOING To RAILN,

NO, NOBObY HAS
To LGORE ANYTHING,
MS. SANDRA! peOPLE JUST NEED TO
BE BETTER INFORMED BEFORE USING
NEW THINGS. THEY NEED TO STUDY AND
DISCOVER THE CONSEQUENCES
NANGTECHNOLOGY MIGHT HAVE...
THE Goab AND THE BAD,

~ TAKE IT EASY, ™

/" ANTONIO, ONLY
A LITTLE TIME TO

- GO BEFORE |

WHLLE EVERYONE ELSE
GETS TO SLEEP, IM STILL HERE,
DRIVING ON AND Ol AND ON...THANK
GOb WERE ALMOST THERE! I CANT
WAILT To LISTEN To THE NEW
COUNTRY CbS I BOUGHT




LETS 3

YOU'LL BE FORGIVEN, AS Sooy  \
AS You SEND 30 TEXT MESSAGES

0 GREAT

" ENLIGHTENED CELL PHONE,

FORGIVE THE MLSTAKES OF
YOUR DEVOTED SERVANT!

ALL THESE NANO
THINGS SEEM TO BE PRETTY
CRAZY! Too ®AD I bON'T
UNDERSTAND ANYTHING
ABOUT THEM...

YIKES!
MS. SANDRA

. AND MR. ANToNIO SAIb You

y n WERE INVISIBLE!
WE ARE INVISIBLE! WE
il Num—
VoA A WELL.. WE ARE
Fevel ./ pPRODUCTS OF YOUR
. IMAGINATION! THAT'S
\ WHY WE ARE PART OF
YOUR DREAMS!

T0 30 DIFFERENT CELL PHONE
NUMBERS... 0 LAZY SERVANT!

BUT. THAT
CRAZY DREAM!
WHo ARE You?

THATS AL
- HE CAl SAY?2? CRAZY,
- CRAZY, CRAZY...

WE ARe =
NANOPARTICLES! WE HAVE
BEEN MAGNIFLED VEARLY A
RILLION TIMES To LET You

See ps!

THAT ONE IS
o ( PP AND I AM FLOP.
5. How ARE You DOING,

. BUbDy?

7 OH, FLIP, LEAVE HIM

" ALONE. AFTER TELLING HIM ALL
ABOUT IT, WELL TEACH HIM A
b SOME NEW WORDS!




e CAET
Do A BIT OF REVIEWING! you
| DONT DESERVE. .. BUT WE
\. WoULD LIKE To SHow Up Iy
THLS SToRY!

SVART ASSES!
WHAT bo you WANT |
To TELL ME?

WEVE REALLZED THAT You
[ DIDN'T UNDERSTAND A THING ABOUT
% NANO. THAT'S WHY We CAmE

To HeLp!
g

BALL?.. EARTH?..

NANOPARTICLES?

MuGH! .. L ———

IF A NANOPARTICLE

WERE THE SIZE OF A
SOCCER BALL...

' THE smceR %ALL

/7 WouLb B¢ THE SIZE OF THe
. EARTH, GOT IT "SMURF"?

AND SINCE WE ARE SO LITTLE
P’ WEVE GOT A HIGH RATIO BETWEEN |
SURFACE AND VOLUME. THAT'S WHY we
HAVE NEw pHYSICAL AND CHEMICAL /
PROPRLETIES!

/, ~

/ AND THAT
INCLUDES INCREASED
CHEMICAL REACTIVITY ON
THE SURFACE OF
NANOPARTICLES!

wow. .. cool!
=30, SMART GUY... LETS Ty
” GET BACK To THE SLZE OF MATTER 3
\ INSTEAD OF THE BANANA DELIVERY.
THINK OF IT LIKE THIS..

_— THeSIZE

or A NANOPARTICLE LS TO A .

| SOCCER BALL LIKE THE SOCCER BALL |

LS To THE SIZE OF PLANET
EARTH!

oW, I'VE Cor .
THLS VERY SMALL LITTLE THING
1S HARD To GET!

YES... WE CAN SEE
THAT! SOME PEOPLE TAKE
LONGER THAN OTHERS To

UNDERSTAND IT..

~ LEAVE THE GUY ALONE,
FLIP! LET'S REVIEW THE
CONSEQUENCES OF USING
THLS TINY SLZE IN THE
USE OF NANOPARTICLES!

yoU LoST Me
AGAIN!

-~ WE THOUGHT So.. JuST
THINK OF SALT. Now COMPARE THE
SAME AMOUNT oF RoCK SALT To
REFINED SALT..

-~ WHICH ONE TAKES Up
MORE SPACE? VOLUME?
WHICH oNE DLSSOLVES

MORE EASILY?




REFLNED? THE ONE
WE USE ON Faab, IS

THALLTS " THAT'S RIGHT!
7 ITS THE SAME IDEA WITH (S
-- SINCE WE ARE SO LITTLE,
WE REACT MoRE!

BUT NOTICE LTTLE

7 SMURF' THLS LS A NEW pROPERTY.
| BUT LT SHowS THe IMpORTANCE OF THe

_ SLZE OF NANOPARTLCLES, AND THe SLZE
OF PARTICLES LN THE pROPERTIES OF
SUBSTANCES.

CooL, MAN!

.- AND Now TA N
 LET'S INTRODUCE SOME MEM%ERS
OF OUR FAMILY To You!

a cARsaw NANOTUBES.

FULLERENES AND NANOLAyERS' 1
OUR RELATIVES ARE GORGEQUS,/

ARENT THEY?

| FULLEREIVES ARE PURE CARBON SPHERES COMPOSED
| By 60 ATOMS OF CARBON (C60). THEY ARE ABOUT A
- VANOMETER LN DIAMETER, ARRANGED L 20 HEXA-
| GONS AND 12 PENTAGONS, LIKE A SOCCER BALL.
| THEY CAN B USED 1N A PROCEDURE CALLED DRUG
| DELIVERY, WHICH CONSLSTS oF CARRYING DRUGS
To SPECIFIC PARTS OF THE B0bY. THEY REACT DIF-
| FERENTLY FROM CURRENT MEDICATIONS, SUCH AS
| ANTIBLOTICS, FOR EXAMPLE, THE ONES THAT KLLL
'\SAD SACTERIA AS WELL AS GOob BACTERIA.

S, BACTERLA
I'VE BROUGHT You
A SURPRLSE!

NANOLAYERS  ARE
" NANOSCALE SURFACES AND LAYERS. THEY MAY

How ABoUT You?
WILL YoU CHANGE THE

WoR? o

“ NANOTECNOLOGLES DéN;T
{ NEED MUCH WORK, SpACE OR )
MALNTENANCE!

~ WE ARE GOING TO
MEAN MAJOR CHANGES 1N
SOCLETY, THE ECONOMY,
THEENVIRONMENT Alb
THE MILITARY!

CARBON NANOTUBES ARE STRUCTURED LN CYLIN-
| DRICAL SHAPES MADE OF CARBON AToMS WHOSE
| DIAMETERS ARE FROM ONE TO 20 NANOMETERS,
| AND WHOSE LENGTH CAN BE 18,000 NANOMETERS.
| THeY ARE ALMOST 100.000 TIMES THINNER THAN A

HALR. ReSEARCHERS HAVE BEEN STUDYING THELR

Y USE IN STRUCTURES By RepLACING STEEL, IN
| CONDUCTING MATERIALS AND SEMICONDUCTORS,
| OR EVEN CHIPS FOR COMPUTERS.

1AM VERY
LITTLE, ®UT
VERY STRONG, , PSS

PRODUCED  BY  ENGLNEERED

| GENERATE A WIDE RANGE OF FUNCTLONALITIES AND

| NEW PHYSICALEFFECTS. EXAMPLES OF THEIR USE

ARE: SELF-CLEANING SURFACES, LIKE WINDSHIELDS

OF THE TRUCK DRLVEN BY ANTONLO, CORROSLVE
| PROTECTION FOR MACHINES AND EQUIPMENTS, AND
1 EVEN BANDAGES FOR WOUNDS...

: Ho Ho, Ho,
WE ARE VERY
CLEAN!

\.\\




AS YoU'VE SEEN, WE
AND OUR RELATIVES ARE
\ ALREADY SoLb IN THE  /
' MARKET

o CANVTTAKS

THAT GOy
1S SIART!

P . THAT'S TRUE. 3
INVESTMENTS IN RESEARCH AND )

DEVELOPMENT OF IEW MATERIALS L
NANOTECHNOLOGY ARE 100 TO 1000 TIMES

GREATER, DEPENDING ON THE COUNTRY. THAN
\L\ STUDLES OF THELR LMpACT Ol HEALTH./
. AND THE ENVIRONMENT'

%(..o Tl

ON THE HIGHWAY, LIFE GOES ON...

T 71 MeAW, NOT BOTH oF
US, RIGHT FLIP? WE ARE JUST
( PRODUCTS OF YOUR

\IMAGLNATION NANOPARTICLES

ITS TIME

THLS IS ALL Cool!

BUT MR. ANTONIO HAS SAID THAT
NANOPARTICLES HAVENT BEEN STUDLED ENOUGH
1IN ORDER TO LEARN ABOUT THELR EFFECTS ON
\ HEALTH! How ABOUT THE RLSKS To WORKERS? }
\ How ABOUT OTHER PRODUCTS ALREADY AVALLABLE  /
%, ON THE MARKET AND SOMETIME LATER WERE .~
N FOUND TO BE DANGEROUS?

V=

-\\

MAys LIkE

/" THAT! THeY Seem Some
- | PEOPLE THAT VANLSH WHEN
\ \ITS TIME To TALK ABOUT THe
10 Go, Flop! L= oW FAULTS!
" OKFLIp! THIS
" BOy ASKSALOT
OF DIFFICULT
. QUESTIONS!

FOR A WHILLE DEAR
ReAbeR, THLS 1S
THe END!IBUT You |
WONT HAVE To
WALT Too LONG FoR
MORE ADVENTURES
OF MS. SANDRA, o\ i
~ AnToNIo And TR
- GABRLEL!
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This comic is q product of the project ‘The Impact of
Nanotechnology on Workers Health and the Environment”
begun in 2007, by the FUNDACENTRO. This project was
developed in partnership with RENANOSOMA (the Network for
Research on Nahotechhology. Society and the Environment),
11Ep (Interchange, Information, Studies and Working
Environments), DLESAT ( the Interunion Department of
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This text was based on work developed by the researcher
Arline Abel Arcuri, the project coordinator, presented at the
seminar: \\Nqno{echhology. occupqﬁol’]q, heqlth, Tood and their
impact oh Society and the environment” October 3 and 4 2007
qvailable ot Wctp// blog.iiep.org.br/ hahotecnologia

Other documents on the subject can be found at:
> http://blog.iiep.org.br/Nanotechnologia
> http://NaNotecnologia.incubadora fapesp.br/portdl
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