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| 9| He Lives HAPPILY WITH HIS FA-
MILY ON THE BEAUTIFUL BAS-
PETER IS ; QUE COAST. LATELY, HOWEVER,

54 YEARS OLD - PETER HAS BEEN FEELING ILL.

IAFTEP PETER'S EXAMINATION AND BIOPSY

TODAY, PETER HAS
SCHEDLULED AN AP-
POINTMENT WITH GAS-
TROENTEROLOEIST
DR, MUNOZ.

600D MORNING
PETER, HOW
MAY | HELP YOU?

DO | HAVE
CANCER?

HI DOC, | AM REA- q
LLY WOPRRIED..,
LAST WEEK | NO-

TICED BRIGHT RPED e
 BLOOD IN MY STOOL)

IT IS LIKELY, BUT
| WON'T KNOW
FOR SURE LUNTIL
THE PATHOLOEY
REPORT COMES
BACK

2 DAYS LATER

I'M 50 SORRY PETER,
THE MASS IN YOUr
COLON 1S CANCEROUS
7 L 2
WE WILL NEED TO SUREICA-
LLY REMOVE IT AND TO DE-
TERMINE IF CANCER HAS
SPREAD TO YOUr S
LYMPH NODES

P-v-r-

poc¢, THIS 1S
JUST TOO
MUCH FOR ME

DEVICE AVAILABLE FOR COLO-
RECTAL CANCER MONITORING
CALLED SMARTBIOPHONE
THIS AUTOMATED POINT-OF-
CARE DEVICE ALLOWS NON-
| EXPERTS TO CHECK CEA
“ LEVELS EVERY
15 DAYS.

pOC, THAT'S THE
BEST NEWS I'VE
L HEARD IN WEEKS/

| HAVE 800D NEWS/
WE DID NOT FIND
ANY CANCER
IN YOuR
LYMPH NO-

| OES &

HOWEVER,WE WILL
NEED TO CHECK
YOuRr BLOOD CEA”
LEVEL EVERY 3
MONTHS TO MONI-
TOR YOUR PECO-

|| EVERY 3 MONTHS?/
N DON'T YOU THINK
THAT 3 MONTHS IS
A LONe TIME TO
WAIT BETWEEN
CHECK-UPS?!

CEA: CARCINOEMERYONIC ANTISEN nIl




15 DAYS LATER,PETER RE-
CEIVES A TEXT MESSAGE
FROM THE HEALTH CENTER

HE HAS AN APPOINTMENT EVE- g |
Y OTHER WEEK WITH Dg. —
MUNOZ 'S NURSE, JANE

N JANE PLACES HEP FINGEP THE CENTRAL HEALTH
M HeELLO PETER ONTO THE SMARTBIOPHONE SYSTEM IS A COMPLI-
“|HOW APE YOou FINGERPRINT RECOENITION TER SYSTEM THAT

TODAY? COMPONENT TO EAIN ACCESS STORES PATIENT DATA

' TO THE SYSTEM AND ALLOWS FOR

CONTINUOUS PATIENT

MONITORING

PETER, PLEASE
PLACE YOUR FIN-
GER ONTO THE
SMARTBIOPHONE
)| TO FIND YOUR
| | REcORD IN THE
CENTRAL HEALTH

3 .
NEVER BEEN

BETTER,
THANK YOUu

LET & GET STARTED THEN.
YOU ARE MY FIRST SMARTBIO-
PHONE ASSAY THIS MORNING

1 W] e

ONCE BOTH FINGERPRINTS ARPE

) THE READER IDENTIFIES THE
PECOGNIZED, THE SYSTEM LALINA
CHES ASSAY INSTRUCTIONS... LABCARD AND ASKS JANE

TO PRICK PETER 'S FINGER
AND EXTRACT A DROPLET OF
BLOOD

LET ME SEE YOUR FIN-
GEPR.

DON'T WORRY...

I WILL BE USINEG AN
AUTOMATIC AND PAIN-
LESS LANCET.

*: COLORECTAL CANCER



JANE PRICKS AND GENTLY PRESSES PETER & FINGER
ONTO A SMALL SLIT IN THE LABCARD.

CAPILLARY ACTION
SUCKS PETER S
BLOOD PROPLET
INSIDE

PETER, YOU ARE ALL SET TO &0/

YOU DON'T HAVE TO WAIT HERE

FOR YOUR PESLLTS IF YOU

DON'T WANT TO... IF THERE IS

ANY PROBLEM, DR, MUNOZ WILL i_’::]
BE ALERTED AND WILL CONTACT =—)
YOU IMMEDIATELY

EGREAT, THANKS/
BUT BEFOPRE |

G0, | HAVE JUST
ONE QUESTION

VACATION?

WHILE | AM ON

. | AM HOPINEG TO &0
WITH MY WIFE TO CADIZ
FOR THREE WEEKS,

IS IT POSSIEBLE TO HAVE
MY CEA LEVELS ASSAYED

OF COURSE, PETER!

I WILL UPDATE YOUR SCHEDLLE
IN THE SMAPTBIOPHONE NETWORK
PIGHT NOW...

FOR YOU?

WOLLD AN APPOINTMENT IN
15 DAYS AT "LA COMARCA”
HOSPITAL IN CADIZ WORK




THE SMARPTEBIOPHONE BEEPS, CONFIRPMING THAT i :

PETER'S ASSAY RESLLTS HAVE BEEN STORED IN YOUR ASSAY PE-

THE CENTRAL HEALTH SYSTEM | ; - ; SULTS APE JUST

7 IN YOour eLOOD
CEA LEVELS IS
WITHIN THE NOR-
MAL RANEE, IN-
DICATING THAT
CANCER HAS -
NOT RECURRED "
SINCE YOour

| SUrcERY

THANK YyoUu
JANE.

YOUR NEXT ceC
LABCARD IS WAITING
FOR YOU IN CADIZ.
RELAX AND ENJOY
YOUR VACATION/

KNOWING THAT
MY RECOVERY 15
ON TRACK, | DE-
FINITELY WILL

_;-'

-
5\

PETER AND HIS WIFE ARPE VERY HAPPY,

15 DAYS LATER PR, MUNOZ PEC]
THE CEA RESULTS ARE NORMAL ONCE MORE.

HIS OFFICE WITH THE CEA PESU
FROM A CADIZ'S HEALTH -
CENTER...

L AND ACTIVATES AN AUTOMATIC
MESSAEE WITH THE RESULTS
TO PETER'S MOBILE
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THIS STORY TAKES PLACE AT A BIG CHICKEN FARPM IN THE
NORTH OF JUTLAND IN DENMARK. TODAY THE FARM OWNER,
ANJIA , IS WORRIED BECAUSE THE FARM IS CONTAMINATED
WITH A PATHOGEN....

r 4

WE NEED TO FIND OUT AS4P THE IT WILL TAKE TWO-FIVE
SOURCE OF CONTAMINATION AND DAYS SINCE THE SLAUGHTER
THE SPECIES OF THE PATHOGEN HOUSE IS STILL USING
_ CONVENTIONAL
. CULTURE £
— W=qT -
=i 7 & ="
= | b ! i
! 2 A ez
= 7 | "
.l r
; L — il
:‘J-:: "-—L.___
TWO-FIVE DAYS? ==
MICHEL, DO YOU KNOW
HOW MUCH MONEY
2
WILL THAT COST: ALL RIGHT. S
I WILL THANKS JONAS,
- 5,9};‘155 oM THEN, WE MEET THIS
e MATIONAL AFTERNOON IN THE FARPM
VETERYNARY /]
INSTITUTE TO
; HELP LS /
[ [ N
— ) .
-~ - '.I_-=_-, . %_‘_ i |n|"
) SN
I ] =
S TWO VETERINARY RESEARCHERS '
\00 N ARRIVE AT THE FARPM AND &0 TO
\\\ 3 THE CHICKEN HOUSE _
/\\ \\ - — |
§ ' | / ="




NOW WE ONLY

NEED TO WAIT
FOR 20 MINUTES

‘ IT'S cOOL!
/\ Pce
=% | INCLUOING
s ’- SAMPLE
\ PREPARATION
: WITHIN 20
MINUTES

WE NEED TO CATCH
10 CHICKENS FOPRP TESTING.
I WILL PREPARE
THE TEST AND YOU WILL
HELP ME CATCH
THE CHICKENS

WHAT ABOUT
THE RESULTS?
HOW CAN WE
READ THEM?

THIS IS REAL-TIME PCR TO
TYPE Q DIFFERENT CAMPY
LOBACTER SPECIES

o

AS YOU CAN SEE WE
HAVE NEGATIVE FOR THESE
SPECIES. NOW I WILL
SEND YOU THE RESULT
BY E-MAIL




CAN I DO THE
NEXT TEST?
I WOULD LIKE TO ASK
ANJA TO HAVE THE
SMARTEIOPHONE
SYSTEM
IN oue FARM

YES, OF COURSE YOU CAN DO
THE TEST IF YOU LIKE.YOU
CAN TEST THE SYSTEM FOR

A WEEK BEFORE YOU

\‘ G2 IT'S PEALLY

COOL,JONAS.
I WILL TALK
WITH ANJA
AFTHER THE

THEY WENT ON TO TEST THE CATCHER AND
TRANSPORTATION EQUIPMENTS OF THE
SLAUEGHTER HOUSE,

THEY FOUND OUT THAT THE CHICKEN KATCHER WAS A SOURPCE OF
CAMPYLOBACTER CONTAMINATION.

=

} \I r\. ~ b ,_
A WEEK LATER AT THE : i
NATIONAL VETERINARY
| iNsTITUTE | : : : I | 2/ ..
8 1

) HI JONAS, IT'S MICHEL 1/891LL|'ANT, THANKS TO THE

FROM ANUAS'S SMARTBIOPHONE
CHICKEN FARM _ SYSTEM WE'VE REACTED
FAST ENOUGH TO CLEAN
THE CATCHER TO ENSURE
BIO-SECLRITY AT

HI MICHEL, o
HOW ARE THINGS
EO0IN& ON?P

LOW cOsT




NV VA VWPV, THE NAME 15 BIOTOOLS,
L A SPANISH COMPANY

TO BUY THE SMARTEIOPHONE
SYSTEM. CAN YOU HELP ME
CONTACT THE COMPANY?

IT'S MAY
PLEASLUPE

DO YOU KNOW HOW MUCH THE
SMARPTEBIOPHONE COST?
I MEAN, HOW MUCH DOES

IT COST PER ASSAY?

THE SMARTEIOPHONE
READER INCLUDING 20
CARDS IS FREE
IF YOU MAINTAIN IT FOR

/ AT LEAST TWO YEARS

50 ONCE YOU ORDER THE
SYSTEM, YOU ONLY NEED
TO BUY THE CARDS AND
THE CONSUMABLES, SUCH
AS SYRINGE, BLUFFER ETC...

THEY HAVE DIFFERENT
PRICES DEPENDING ON
THE AMOLINT OF TEST

I AM SURE I WILL CONVINCE
ANJIA TO BUY THE SYSTEM.
THANK FOR YOUR HELP

PRI AV

THAT SOLINDS
VERY 600D
BYE

(¢
/i
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LHE@

HELLO mY
LITTLE PARLING

{_I/L ‘ IT S ANOTHER SUNNY DAY

ON A MEDIATERRANEAN
D.JEB 7
e \

BEACH IN THE HOLIDAY
SEASON

come BacK [
HERE! :

HUM...IF
YOU PON T MIND
ME ASKING

PO YOU THINK
THERE 1S ANY
HARMFLL
ALGAE HERE?

TECHNICAL

NO, NO
IT S QUITE
ALL RIGHT

WHAT S THATZ
IT LOOKS VERY

OH YES, THIS IS NEW PAY TO PLANKTON ANA-
LIZER, T AM SUPPOSED TO BE LOOKING FOR
HARMFUL ALGAE WITH IT

A

“tier
“-;_’/

BEFORE THEY BLOOM,
BEFORE THEY ARE SE-
RIOUS FOR THE TOLRIST

NO;NO
WELL NOT
YESTERDAY ANYWAY.
THE BOOD THING '\
BOUT THE ANALIZER 1S
THAT
IT CAN SPOT THEM

OR THE FISHERMEN

IN THE FUTLIRE
WE SHOULPD BE
ABLE TO USE
THIS RESOLRCES
TO CREATE...

/ A WARMING SYSTEM

FOR THE LOCAL
GOVERNMENT, FISHERIES
AND INDUSTRY

THAT SOUNDS
QUITE IMPORTANT!

11

IS THE ANALIZER
GOING TO BE
Usep
ELSEWHERE?Z




= NOT AT ALL, | WAS
ONLY KILLING TIME
UNTIL STEVE ARRIVED

1! m

/

WELL IT CAN BE RECONGIGLREP TO COUNT ANY
MICROBIAL SPECIES JUST BY CHANGING THIS CARD WELL, THANKS EOR THE

>g EXPLANATION AND

SO IT COULP BE LUSED vyou up
TO sTupPY
NATLRAL WATERS

HERE HE IS

SORRY FOR HOLDING

HELLO NAOMI,
SORRY | M LATE

STEVE AND NAOMI ARE ABOUT Z KM
OUT THE BAY ON THE BOAT . {

HAVE YOU USEP ONE
OF THESE YET 2

WELL, THIS LARGE CYLIN-
PER CONTAINS A FILTER
THAT REMOVES SAND
AND BIG PARTICLES FROM
THE WATER

NO, BUT | HAVE
HEARD THEY ARE
REALLY 6OOR CAN
YOU SHOW Mg 2




AND THIS IS THE FINE
FILTER WHERE THE
PHYTOPLANKTON WILL BE
CONCENTRATED

..AND Z LITRES OF
SEAWATER MUST BE
FILTERED INTO IT.

IT WILL TAKE ABOUT 5

MINUTES

( OK IT S READY

[ nNow wwaT | /
PO WE POZ2 [ /

PLEASE START
L | THE APPLICATION
\__ON THE MOBILE




N

THEN WE TURN THE FINE

FILTER AND PUT IT IN THE
SMARTCARD

4

I

THE MOBILE WILL SEND THE
RESULTS TO THE LAB IN A
FEW MINUTES AND HE CAN

HAVE A LOOK AT THE PATA

ON THE SCREEN g

THAT $ AMAZING !

| THOUGHT RNA ANALYSIS TOOK HOURS AND
NEEDED HALF A LAB TO GET A RESULT... | CAN
IMAGINE THIS WOULD BE REALLY LSEFUL IN ALL
SORTS OF APPLICATIONS...

( ITSVeRy G
EXCITING DON T
YOU THINKZ

HA, HA, HA

THE HUMAN HEALTH AND ECONOMIC APPLICATIONS ARE LET S CLEAN THE FILTERS

PRETTY AMAZING TOO. HOW MANY LSER ARE THEREZ | AND 60 FOR ANOTHER
CAN SEE EVERY ENVIRONMENTAL AGENCY, WATER SAMPLE

UTILITY, TOURIST AUTHORITY AND EVEN EVERY BIG FISH
FARMER WAITING ONE OF THESE AND OF COLRSE
ALGLAL BLOOMS ALLSO HAPPEN IN LAKES AND RIVERS...




ROCHESTER
BUS COMPANY

600D MOPRNING. ARE
YOU THE TESTERS

| Feom THE counciL?

HAVE A NUMBER OF

PEOPLE TO APPLY TESTING TODAY
THE SKINPATCHES
TO THIS MORNING.

\ /
THAT S RIGHT. WE YES, WE HAVE FIVE
LDP-‘VEPS DUE FOR

3

LATER IN A
NEARBY OFFICE

BENTLEY DRUMML

L _ HERBERT POCKET
3 ¥y f 'I\
; ’-f \\. HOW LON&é MUST AT LEAST 24 HOLRS AFTER
LN WE LEAVE THE

AV pPrUEe USE... HOWEVER, LOCAL

A PATCH ON BEFORE PEGLLATIONS STATE THAT
iy WE CAN TAKE A THE PATCH HAS TO BE WORN

PEADING? FOR AT LEAST FOR 5 DAYS

Jgin i

WHAT'S THE LON- THE FACTOR THAT DETERMI- I
GEST TIME THAT WE || NES THE TIME IS HOW LONG IT — re—
CAN LEAVE THE TAKES FOR ENOUGH SKIN
PATCH ON FOR? CELLS TO 8E SHED... 7 TO 10 |
DAYS IS THE MAXIMUM A




A : NO, YOU HAVE LET THE CLEANED AREA
CLEAN AN AREA OF AND THEN YOU PUT '
10 CM X 10 CM USING THE ON THE PATCH? DRY FOR €0 SECONDS. IF IT ISN'T ORY
ALCOHOL WIPES. o -} THERE'S A RISK THAT THE PATCH WILL
THE AREA WILL BE CLEAN 7 / NOT STICK, OR THAT THE WEARER WILL
WHEN THE ALCOCHOL PAD ) DEVELOP A BURN FROM THE ALCOHOL
APPEARS CLEAN AND £= : TRAPPED LUINDER THE SKINPATCH
WHITE o ;
= 27, =
g - F
3
[ WHAT HAPPENS IF I'M ALLERGIC REACTIONS ARE F#%SETBEEQ\IIC\I);E
ALLERGIC TO THE CHEMICALS VERY RARE, IF YOU HAVE 5 FROM THE PATCH
IN THE PATCH? OR THE AD- ONE, REMOVE THE PATCH /
F HESIVE? IAND WASH THE AREA. AFTER 7
[HAT YOU NEED TO CONTACT
THE TEST CENTER AND
MAKE ARRANGEMENT TO H
CALL IN FOR DAILY eLOOD =

TEST. LET'S CONTINLE...

/NEXT, PLACE THE SKINPATCH OVER THE —
CLEANED AREA. THE PURPOSE OF
FLEXING IS TO STRETCH THE SKIN —
DURING APPLICATION. PRESS THE D
SKIN-PATCH ONTO THE SKIN AND Z S /-
GENTLY RUB THE AREA OF FILM AROLIND : =
THE ABSORTION PAD FOR ABOUT 10 [~ 4/ /.

SECONDS . 5 R4 77
W e, e 52
b 0. ; o
@ ' “Rlep S 70 70
Tt _f;,“_‘ -
:'\}.
= ~ - 5?
7N = / .
- f‘ \
- ;
Coor A
N 74 THANK YOU, MR MAGWITCH WE'LL
N RETURN NEXT TUESDAY TO REMOVE
/ : THE PATCH, WEMMICK PUT THE
CHAIN-OF-CUSTODY FORM PACK
AND CALL IN THE NEXT SUBJECT =
.." - - ‘Z .
& )
i = A




A WEEK LATER AT THE 600D MORNING I' HU ) I
SAME OFFICE WITH A MR DRUMMLE |
NEW ORIVER. N\ &
: - %
o=
NG /
.|| '
. 2\§
N
= \
= ( OK, THE SKIN PATCH 1D )
WOULD YOU MIND RO- NUMBER IS
LLING UP YOUR LEFT L LOF/2008/06/01 4
SLEEVE? =

ADHESIVE PATCH STILL ADHERED TO
THE SKIN COMPLETELY AND
SURROLINDING THE ABSORTION PAD
NO SIEGNS OF NEEDLE MARKS OR
PLNCTURES OR TAMPERING

JAGGERS ENTERS THE SKINPATCH ID
T NUMBER INTO THE SMARTBIOPHONE
_L | AND WAITS FOR TEST PROCEDLIRE .
TO INITIALISE E——

= —+— =
AN = |

7 DETAILS LOADED, PLEASE -
STAY STILL FOR 30 Nt
SECONDS WHILE | RUN THE |
TEST. | WILL APPLY A FEW |
DROPS OF HARMLESS FLUID

INTO THE SAMPE PAD..,

\

: —

J

-

3
.. THIS FLUID WILL ONLY WASH EXTRACT FROM THE SWEAT PATCH, J'

I ; ; WHICH WILL THEN FLOW TO THE TEST STRIP WHERE THE ACTUAL
ANALYSIS OF YOUR SWEAT TAKES PLACE




MR DRUMMLE, THE SMARTBIOPHONE 1S GIVING A
READING THAT 1S CLOSE TO THE THRESHOLD. | m
AFRAID THAT FURTHER TESTING IN LABORATORY IS
N REQUIRED...

\ )

AFTER 120 SECONDPS THE TEST E
1S COMPLETED

| PON T TAK
DRUGS!

| M NOT SAYING THAT YOU TAKE DRUGS.
% THERE ARE SOME SLIBSTANCES THAT CAN
4 .

GIVE A FALSE POSITIVE REAPINGS, THAT $
WHY WE HAVE TO PO FURTHER TESTING

T T —1— '; 17 /

[ PAY ATENTION WEMMICK. THE SKINPATCH|

CONTAINS A SECOND SWEAT COLLECTION
PAD FOR CONFIRMATORY TESTING...
g W - ...THIS PAP CAN SIMPLY
1IN ool 18 - 1 8z removep sy pe-
6 :“2‘ = = & N R- | LLING OFF THE FOIL
f f - AN LRk | : i 7 & 1  WICH COVERS IT
2y RSy ) amm AN
REMOVE THE TAPE AND SEAL THE BAG. THEN PEEL THANK YOU MR DRUMMLE. YOU SHOULD GET

A BARCODE LABEL FROM THE CHAN-OF-CLUSTODY YOUR TEST RESULTS IN APPROXIMATELY 10 DAYS
FORM AND PLACE IT ON THE OUTSIDE OF THE BAG B6OODBYE
FINALLY FOLD THE BAG AT ABOUT I/3 OF IT $
LENGHT AND PLACE THE SECURITY SEAL OVER THE




Vision

Portable diagnostic tools are urgently required to ensure rapid,
affordable and simple analysis in many scenarios that will
benefit our society (e.g. in; hospitals, airports, doctor’s practice,
roadside police controls, natural environment).

However, conventional analytical methods often require a large
volume of sample and complicated time-consuming protocols.
Current portable devices are based on less sensitive immunoch-
romatographic strips or electrochemical detection systems, whe-
reas desktop systems (though sensitive and semi-automatic) are
bulky and heavy.

Strategy

Due to the biomicrofabrication results achieved within the
consortium and remarkable synergy with organic
optoelectronics, lamination and biological reactions,
the consortium can now seize the opportunity to
develop a fully integrated device with ultra-low cost.
The combination of these technologies will produce a
successful portable diagnostic device able to analyse all major
biomolecule classes (proteins, RNA and DNA) in a wide range of
applications.

The new testing devices will consist of a lab-on-a-chip (LOC)
embedded in a smartcard or a skin patch. The Labcard and Skin
Patch components will be manufactured using a reel-to-reel
system radically decreasing the price to 1% of existing systems
(wafer based).

LABONEFOIL

Objectives

The objective of the LabOnFoil project is to develop ultra-low-cost
laboratories on chips (LOC) without compromising time
response, sensitivity or simplicity of use. The user will obtain
the test results using a very popular interface (a smartphone)
and a set of Labcards and skin patches, where the sample prepa-
ration and detection take place. The project will validate the
devices in four applications:

e labcard for marine algae analyisis, climate change, CO2
sequestration, and toxic blooms.

e Labcard for Salmonella spp. and Campylobacter spp. detection
in slaughter houses and farms.

¢ Labcard for Colorectal Cancer monitoring using blood.

e Skin patch for cocaine consumption testing of professional
drivers.

Cancer Card . il

H‘ad"a i =

Handheld SkinPatch
SkinPatch -
reader f

Detection
area

The future mass production of these novel diagnostic components
will be guaranteed by the development of manufacturing
equipment. This will provide, at last, a standardised solution to
manufacture truly ultra-low-cost Lab-on-a-chip microsystems. The
dramatic cost reduction will be based on the use of large films
instead of wafer substrates. The smart mobile phone will offer
a vast range of straightforward communication and interface
capabilities. This strategy will turn a smartphone into a portable
diagnostic device. The Labcards and the skin patches will
demonstrate the wide range of applications and the potential of
the technology.
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