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8. Microarrays andTopics in this lecture
biochip assaysGenomic impactWhy are arrays and biochipdevelopments so

successful

Introduction
Conflicting technologies?
Microelectronics versus
classical biological

" Strategic developments of surface-
experiments, and bead-based assays
Assay applications
Microfabrication is linked " Added value by integrationto high through-put,
however, here also " Examples of integrated microfluidicexamples are presented that
make use of unique assaysproperties found on the
microscale. " Outlook: Future developments

" Summary

Thursday, 18 August 2005 Regina Luttge

Topics in this section

Basic research and

techniques

Microtechnology-
assisted

Quintessence I Biosciences

r*. n

Introduction

" Impact of Genomics
- The beginning of understanding life

(video)
" High-throughput screening

- Bead chemistry
- Electrical arrays
- Optical arrays

Innovative Science

Effective Medicine

Thursday, 18 August 2005	 Regina Luttge	 JIESA






8.1. Introduction

Bead chemistry

-Nq
Am=

Thursday, 18 August 2005

analyte

E
rialyte/enzyme
conjugate

ntibody

"	 Biodetection methodology based on

multiple use of instrumentation

exploiting bead attachment

chemistry.
"	 Enable rapid parallel analysis of the

many thousands of proteins

R. Luttge JUAt

8.1. Introduction

Functionalizing chemistry

Seauential immunoassa

+ Co +





Detection antibody Analyte present Biotin-conjugated
conjugated to e.g.	 in sample

	

capture antibody
fluorophore or enzyme

	Combine antibodies and

sample, mix and incubate

Thursday, 18 August 2005	 R. Luttge	 JjEgAi!.






8.1. Introduction

I-

Thursday, 18 August 2005

+.-c Streptavid in-coupLed
Dynabeads®

Add Dynabeads® to capture the

complex, or 'sandwich', formed

R. Luttge JUAt

8.1. Introduction

Wash to remove excess reagents
and inhibitors in the sample, add
substrate for chemiLuminescence
or to excite ftuorophores

www.dynalthotech.com	 OVA

www.dynalthotech.com

Thursday, 18 August 2005	 R. Luttge	 JjEgAi!.






8.1. Introduction

Add !(kin
Reagent and
Antibody Mix
to prepared MN(

" Incubate so minutes
" at i"8t
49
a

V

Wash Cells andadd

Depletion

Incubate is minutes
at 2-8'C

.		

Apply magnet for	
2 minutes	
(e.g. Dynal MPC"oi

.1

	

Cell isolation
.




Apply magnet for
2 minutes
(e s. DsaI MK'-So)

-r '0

- Remove supematant

/
\o fresh tube

Discard beadsr( -
Pure and

with unwanted untouched
cells moflocytes

C
"

4

www.dynalthotech.com

R. Luttge

8.1. Introduction

Functionalized surface arrays

"	 Protein targets
approaching
immobilized antibody
array

"	 Hydrogel binding or
thiol-based self
assembled monolayer
(SAM)

Thursday, 18 August 2005	 R. Luttge	 IiESAt






8.1. Introduction

Functionalized surface detection
inactive substrate

	

-

elektrochemical
active substrate

Thursday, 18 August 2005

detection antibody

target protein






capture antibody

surface molecules

gold electrode.

8.1. Introduction

CMOS integrated array device
for advanced electrochemical assays

1LL.

15t) Pill

N: .

Thursday, 18 August 2005 R. Luttge






8.1. Introduction

(a)

a

a	 a
S a i.i14W

'4w






*ui

a
-

(d)

Thursday, 18 August 2005

Optical integrated bead array

L +~J
(b)

'TI
1
(c)

(e)		(0

R. Luttge

Lar
L
t a- aS

JUAt

Strategic developments of
surface- and bead-based assays

Sm
-

%

" Spotted surface arrays
- Spotting, antibody capture
and binding relation

- Examples of optical and
electrochemical arrays

- Microelectromechanical
arrays

" Bead-based microchips
- Bioanalysis using stationary
trapped beads

Thursday, 18 August 2005	 Regina Luttge	 JIESA






8.2. Strategic developments of surface- and bead-based assays

fl,,i11	 Successful biochips?

"	 Reliable, accurate
"	 Sensitive
"	 Low non specific binding (NSB)
"	 High spot density (the more

the better/cm2)
"	 Comparable
"	 High quality spot
"	 Repeatable

Thursday, 18 August 2005

	

R. Luttge

8.2. Strategic developments of surface- and bead-based assays

Spotting technologies

" Split pen, contact printer
" Pin and ring spotter
" Piezo, contactless spotters
" Ink-jet spotting (Agilent)
" Top Spot (Biofluidix)
" Photolithography (Affymetrix)
"

	

New developments

	Thursday, 18 August 2005	 R. Luilge






8.2. Strategic developments of surface- and bead-based assays

TopSpot Technology
Spot different ligonds on a gloss slide

. BioFluicfiX (WWW.h1UC)

-
Liquid handling forthe	

I 4 Crionroc 01kI01 k

Thursday, 18 August 2005

-40

Microsystems
technology.

- Print head with 24, 96,
or 384 different media.

Company spin-out from
IMIEK, Freiburg,
Germany

R. Luttge JUAt

8.2. Strategic developments of surface- and bead-based assays

Top-spot protein array

Thursday, 18 August 2005	 R. Luilge	 JjEgAi!.






8.2. Strategic developments of surface- and bead-based assays

Biomolecular interaction

Thursday, 18 August 2005 R. Luttge

From: F Zohosfoor4Thochip group.
LT,ovwmtv ofTweme

JUAt

8.2. Strategic developments of surface- and bead-based assays

Interaction kinetics

Ab+Ag I

	kd

AgAb
flit

kd
Thursday, 18 August 2005	 R. Luilge






8.2. Strategic developments of surface- and bead-based assays

Sensoric surface immobilization

+

t

= 000H

=immobilized anti-PSA

P-type

Planar sensor surface

Thickness < 10 nm

G-type

Gel-type sensor surface

Thickness 100 nm

Zhclepr¬pctredbyk ZchasjcorA Pociñp group, U?vers4vqfTkveLe

Thursday, 18 August 2005 R. Luttge Jw+

8.2. Strategic developments of surface- and bead-based assays

The brain tumor project

9?fl
tL fl*f

or Td. Tumor

"	
Using Biochips" carrying
1000's of spotted DNA
samples for detecting
cancer-causing IDNA in
tumor tissue samples.
After being exposed to an
extract of the tissue, the
brain tumor biochip is

analyzed to provide
digitized data on the
tumor's genetic structure.

Thursday, 18 August 2005	 R. Luttge	 Jw+

U






8.2. Strategic developments of surface- and bead-based assays

Optimization by impedimetric DNA arrays
Human (Icnomc

\ SpoUcdDNAOligo
ficrourays

Genes implicated in
Brain Tumor Etiology

Targeted Suite
of (knc,i
	icchnokgy	 LJ


		

	ClinicalDecision	

Making
Brain I hlflbOT	 Brain Tumor beChip"'	 (Data conditioning and
Patients	
	analysisat SPL)

Thursday, 18 August 2005
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8.2. Strategic developments of surface- and bead-based assays

todbnk III--- Sent-	

DNA D .ntion S-.,

P,odcs

Tthroioq

5-S- n Ca,t,!die'

Bioelectronic Detection
of DNA Hybridization

AC[_azx Biodcctmchenistzy

Bioelectronic array

The eSensoi' DNA Biochip consists of a small circuit

board containing geld electrodes and single-stranded DNA
molecules. Each brochp contains a panel attest sites that

detects a different DNAsequence or SNP relying on the

ability of a strand of DNA 10 chemically recognize its

complementary partner Finding the matching chemical
-de" of th target DNLA or NNA in a sample creates a

tPriStiC bioelectronic signal

Ltn




-
1/

	

-

/
I-

Thursday, 18 August 2005	 R. Luttge

Bioekctrc*ic Detection
of DNA H)tridizion

Life Sciences	 BiOChips & Cartridges






8.2. Strategic developments of surface- and bead-based assays

4' oligonucleotide

as
* hybridization

Thursday, 18 August 2005	R. Luttge	 dMLSAt

8.2. Strategic developments of surface- and bead-based assays

Single cell detection

fl Fim-portance for medical diagnostics,

III:

(b)

Thc et at, JVSTB, voL 19, S. t pp. 2325-2823, 2091

Thursday, 18 August 2005

Bio-MEMS array
Microcantilever
with bio-coating.

4W .	 Molecule inter-
action of test

coating will00	
	samplewith bio-

lead to bending.
Specific binding
identification by

Nanomechanical so sensor array resonance shift.
individually functiona

/zUp:/Avww.zañc/z.ihmcom/st/nanoscience/cantilever/ttm1

R. Luttge	 ...	MESAt






8.2. Strategic developments of surface- and bead-based assays

Bead arrays
Spot

1(a)
Vial

Fb')

HydrophobicGel pad

L

	

filmI

	

'	 ........

I(C)
H Ackrsso,, PhD-Thesis

Thursday, 18 August 2005

HydrophobicBeads	 film

R. Luttge JUAt

8.2. Strategic developments of surface- and bead-based assays

Filter chamber design

Reaction	 Waste
Beads	 Chamber	 Chamber

Inlet			 Outlet

D H
/

	

o\

U				 -0-		

:rlt	

________
1300- 450 jim		\		785-2250 jim	

\1-1000 jam






	2 .5 111111

IC)

H.Ar4ersson, PhD-Thesis	 9 111111
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8.2. Strategic developments of surface- and bead-based assays	

Waste
Inlet Filter-chamber	

/	 Outlet

/	

$
1

1




	jJJfl4.] 4)	 ftIItI17'1IIIa
H Andersson, PhD-ThQSIS

Thursday, 18 August 2005	 R. Luttge

Fabrication result

I.
f

JUAt

8.2. Strategic developments of surface- and bead-based assays

Filter chamber bioassay

"	 Adding liquids and bead solutions manually or by microdispensing.
"	 Was constant overpressure applied at the inlet of the flow-

through filter chamber.
"	 Streptavidin-coated polysterene beads with a diameter of

5.54m were used.
"	 Samples collected at the outlet (microscope) were controlled to

confirm that beads did not pass through the filter.

H And¬'rsson. E9E'- ¬nas and
And¬?rsson ¬t at, Eiectraaharasn 2001, 22. 249-257

Thursday, 18 August 2005	 R. Luilge	 JjEgAi!.
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8.2. Strategic developments of surface- and bead-based assays

Luciferase reaction

252	 H. Andecsson.W. van der Wngaartand0. Stemme	Electrophoresis 2001,			 , 249-257

dNTP's		dNTP's





	Potymersac			 Polymerac




	crcGT-5'	 .	 3L		aCGCCCCrCGT _5'
pnmer	 Mismatch primer -CcMatch	
	3L__CCC	

	G 		

SUIfUI7ISSC		Suffiirytaae

ATP Luctferase	 LUC'Je1-M

Light	 No Light

(a)	 (b)

Figure 6. Principle of allele-specific pyro-extension. (a) Match primer annealed to the single-stranded DNA will result in

detectable light. (b) 3-End mismatch primer will not beextended by DNA polymerase.resulting in no light.
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Electrophoresis 2001., 249-257
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5

10		15		20

(a)
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12	 25

	

-

10			
- -	

201 -	

154l!:

2	
	lCj.

-2		5

10

R. Luttge

Snapshot results





	Micromechinedfilter-chamber army	 253





2.5

2

1.5







0.5

Figure 8. (a) Asnapshot of the
-1		 match pyre-extension. Light is

detected in the titter-chamber

and outlet. (b) A snapshot of

the mismatch pyro-extension.
A weak signal (background le-

vel) is detected in the filter-

chanter.

15		20

Ib)






Topics in this section		 Added value by integration
Basic research and
techniques

" Facilitating array feedstock
" 3-D capacity (flow-through)
arraysCua,l2 glass subsIr ate

Microtechnology-
assisted arrays

Ink-jet head
V





0












::::




	Ink nopçu	 -

pgnseidn fl,wtd lnl.4 wee.m,wtw,n,,nd,wn, ''		flltenftucnure	 r	-nicVWy&ded

htLp.JAesew-enat.ee.te-bs'i'her.de'

	

hole
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8.3. Added value by integration
The Biorab report gives market and technologies analysis and more than 130 world-
wide companies profiles in the field of Biochips, Microfluidic components and
Bioaensors.

manufacturing processes /approaches
I	 Virtual arrays Luminex Illumina

Flow through: Parngene, Metrigerii_,
Fabrication: Corning Genometnx

Microtechnologies +
Electrochemical detection

Microplate - Xanthon		
Spotted slides -

Silicon Chips - CMS - Apibio	 fl.",

Microtechnologies
+ Optical detection

Nanogen - Combimatrix - Apibio

MicroWell plate
96 - 384 - 1596

iJtt_a,
JLcI_.IlI

(Incyte,
Genomic solutions,

Motorola, Agilent ...)

Spotted membranes/

Optical radiochemical

detection
Clontech, Display
System Biotech

Why small?

Low	 1 500		Medium	 10 000	 High
Number of probes/chip

Thursday, 18 August 2005		R. Luttge






8.3. Added value by integration

The BioFab report gives market and technologies analysis and more than 130 world-	 \/VIhy small?
wide companies profiles in the field of Biochips, Microfluidic components andBiosensors.	

manufacturing processes/approaches
(	 Virtual arrays: Luminex, Illumina

Flow through: Pamgene Metrigenix	 )

Fabrication: Corning, Genometrix

Micechn			

ara
ologies +

Integration for high through-put, i.e.,
more parallel spots!

+ Optical detection

Nanogen - Combimatrix - Apibio		

Spotted membranes/	

Optical radiochemical	

detection

MicroWell plate	 Clontech, Display
96 - 384- 1596	 System Biotech





	Low	 1 500		Medium	 10 000	 High

Number of probes/chip

Thursday, 18 August 2005 R. Luttge

8.3. Added value by integration

Integration-assisted derivatization
GENOTYPING hepatitis C virus

(			 _______________
A	 electrochemical	 IaIigonucIeofldeI	

oxidization

90

Iotigonucleotide I
Polypyrroto turn

11,	 Pyrrole monomers		deposited on the electrodesurface

Thursday, 18 August 2005

TLivacheat aL,
Anal Biochein 1998;255:l88-94.

B synthesis of

oJ
copolymerl

\raupport bearing

o 0 / ( independent I
\ etectrodea

rwuutionot pyrrotA
and ODN-pyr 1 ) activation of

electrode 1

C' M0 synthesis of zactivation of copolymer 2

000 electrode 2

solulion of pyrr I.~

0[)Np;02"
and

R. Luttge






8.3. Added value by integration

hepatitis C virus SILICON CHIP

connecting area

5 mm

electrode array

Fluorescence results of two clinical
samples

T Lit-acheat aL, AndBioc/zem 1998;255:1R8-94
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Array test result

ic-
-u







200pr

-10D,-

8.3. Added value by integration

hepatitis C virus SILICON CHIP
Array test result

connecting area	 ,
/ -.11.--





El

I
4-11 i-~

Integration for specific properties, i.e.,
enhanced selectivity, more stable!-

	

t

_\electrode
array

Fluorescence results of two clinical
samples

T Lit-acheat aL, Anal Bloc/i em 1998;255:133-94

Thursday, 18 August 2005






8.3. Added value by integration

Advanced diagnostic systems
(Dsiochip Group
University of Twente

Detection

strategies

t-fluidics








	

Biomol	
intera ions				

urface
Source: LB.M Schasfoort, University of Twete		modification

Thursday, 18 August 2005		 R. Luttge			 +

8.3. Added value by integration

Guiding streams
The Address flow technique

Sample stream

Zsurce: LB.M icsfsort. LL'2n'sro4) oj7Svsnts

15mm x 15mm glass microchip
with isotropically etched channels
and powder blasted reservoirs

Thursday, 18 August 2005	 R. Luttge

Guide stream






8.3. Added value by integration

Perpendicular address-flow

Control of two perpendicular fluid streams containing functional
molecules to build up a protein array.
Since it is a closed system, proteins are not exposed to air.
Flow is induced electroosmotically allowing a simple chip design.

I

	

c-.






\

	

"--
guidesN

	sample





Source: RAM. Schaefoor4 University of Tweete		
inicrofIUidic structure

Thursday, 18 August 2005	 R. Luttge

8.3. Added value by integration

Perpendicular address-flow: application
Animation principles of building up the microarra

LMicrosoft

owerPoint Slide Shoe

Source: LB.M So/usfuort. U'thsrs4) of Te¬mts

Thursday, 18 August 2005	 R. Luttge	 JjEgAi!.






Examples of integratedTopics in this section	
microfluidic assays

New an-ay and assaytechniques
Liquid and particlesheathing defined bymicrofluiclic laminar flow.	 " Hybrid-integrated rnicrofluidic	

assaysC			 - Addressed flow PDMS array		
- Infirieon Flow-Thru Chip		
- Bead-based microfluidic assay

Thursday, 18 August 2005	ReginaLuttge

8.4. Examples of integrated microfluidic assays

PDMS fast fab for microfluidics

00 k
SLJ-8 mouldpreparation on
Si wafer

Bonding P0445 to glass

Thursday, 18 August 2005

I

P0445moulding, reservoirpunching
and oxygen plasma treatment

Sold sputtering on glass wafer	
Zhie prepared 5y:BEM Echasfoort, U'ovarsuy of Tw¬,oa

R. Luttge			 JIESkt






8.4. Examples of integrated microfluidic assays


	

1111	 Overview: technical process
Photolithography on Si wafer with 3Spm SU-6

SU-8 development

PDMS molding, Curing time: 90 mins at 70°C

Reservoir punching and oxygen plasma treatment
i111iuH lu

F -1mm	 I Photolithography on Pyrex glass

1111111
Resist development and
SOnm gold sputtering, lift-off

Pressure bonding of PbM5 to glass


	

Thursday, 18 August 2005	 R Lutt e	
£B.M Zchasfoort, UivirsUyofTwe'nui

8.4. Examples of integrated microfluidic assays

PDMS microchip

Electrical analogy
of the fluid structure

JMWRMI

Thursday, 18 August 2005	 R Lutt
	£B.M Zcui)ofl. rJrvrs4}qfThie,iA
ge






8.4. Examples of integrated microfluidic assays

Experimental results

000 pm

4	Simulation

	

Real-time

Thursday, 18 August 2005

gozirce. £B.JVL Schcosfoor4 Uiversi1vofTwen&

R. Luttge JUAt

8.4. Examples of integrated microfluidic assays

Perpendicular addressed flow results
Imam overlay assembly

r ..".-a

::rn1

~\Ilims I
SxS microarray

Thursday, 18 August 2005

1343 microarray

S2trce: LB. AL Zcfrusfj2fl, i v¬rsy of Thye,A?
R. Luttge	 JIESkt

An experimental overlay of

sample streams of 25 gm wide






8.4. Examples of integrated microfluidic assays

Resulting microarray

4		p
1mm

Thursday, 18 August 2005		 R Lutt e

	

£B.M 1cui)or. rJrvr.vqf7Sye,A

JUAt

8.4. Examples of integrated microfluidic assays

Thursday, 18 August 2005	 R Lutt e	
£B.M &fruioa,t. U'nv¬msty of Thveot

Addressed flow experiment






8.4. Examples of integrated microfluidic assays

Microfluidic chip array

Never stop thinking

ans

-'Pp Products

-(I

i:kilJ55

eclincq5

0L-h breiwe Pre&ctn

hr-eon Blmdeeme News

thesnenre

)rrlr,irm IniwiriBise e,iInnnn

'r*a irtntceo O,osciwnue

Thursday, 18 August 2005

	Quick 5	,h		 se-hl Hornet Myichneon I N.--		

Company Information	 Investor Information

Hate o Products o Nesctcsce

Intineon Bioscience

Welcome to Intineon Bioscience

Isltnees has extensive expertise in all aspects related to silicon processing.
j
'N~

This includes microstroctsnng" process technology, and circuit development
%_

etc.

Is the biolecheslogyoector. it is Istneens aim 4D Array

The Flow-Thro Chip

to develop unit manufacture low-cost semiconductor-based solutions pldtPOrsi utilizes oppress

through further development of existing semiconductor technologies, substrate constructed bra

and network storicre-cltaseels

to simplify, improve. reduce caste and speed op drop development Specific probes are spotted

and medical diagnosis through the use stiensoatixe technologies.
and bound inside a somber
of channels within a donned

area using a Proprietary

Currently. the focus to on tour bixecreece themes. production officirous process.

silicon, plow-thea chipa(FTC) co-developed with MelnOenix. DNA chip with

folly electronic readout and electronic neorschip. -
r e F

Whereon the tulip-electronic DNA chip unit the necrochip ore still In the
research phase. the flow-thru chips available to solve questions in the area

of gene expression profiling and genotirping.

Together with our partner Metrigenix me offer: -.

" Medium and tow density Flow-Thm chips that enable speed and	 P II cJ---------------- cr

R Luttge --------------------------------	 JIESAt

8.4. Examples of integrated microfluidic assays

Bead-based integrated microfluidics

" Re-circulating bead flow
-

Experimental design study
-

Bioanalysis using dynamically trapped beads

Magnetic bead assays

Thursday, 18 August 2005	 R. Luilge	 IiESAt






8.4. Examples of integrated microfluidic assays

Microfluidic bead transport
Microfluidic performance

" Evaluation of microfluidic design
"

Chip fabrication
"

Transport test protocols
- Pressure-driven flow
- Electroosmotic flow
- Capillary action
- Centrifugal forces

Thursday, 18 August 2005	 R. Luttge

A. Valero ci al., BIOS, University of Twense

8.4. Examples of integrated microfluidic assays

Thursday, 18 August 2005

AI

Re-circulating beads

" Polystyrene beads of 10 gm used as
a model for HLÔO cells.

" Four point voltages scheme at
all reservoirs.

E

1-F

R. Luttge

JUAt

A. OSero at al., UriversTh of IS
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8.4. Examples of integrated microfluidic assays

Bioanalysis using freely moving beads
a)

b)
act ftowiate

1'ave,j,a, Macmi	 l.'nwr*vQchnceI	 "4fie?ttifl rhanaef	 t acwtm.e ehami	

J7

7	 ACS

PF	 L(tl

Lfltn e						L, LctbCittp, 2003, 3, 34-39

Thursday, 18 August 2005	 R. Luttge	 JjEgAi!.

8.4. Examples of integrated microfluidic assays






8.4. Examples of integrated microfluidic assays

Particle re-circulation

ZiuntoF		
-	

: : I			 -








fill" '111
(a)					 (b)

EOFJ

H

I

(c)				(d)

Thursday, 18 August 2005

"	 1 jim diameter protein
A-coated fluorescent
beads

R. Luttge

t L, LahCO4p, 2003, 3, 34-39

JUAt

8.4. Examples of integrated microfluidic assays

Video capture of particle behaviour

Width of trapping channel: 50j.im
Thursday, 18 August 2005	 R. Luttge

Ltrhñ et al., LabC/ñp, 2003, 3, 34-39

10s, E334 V/cm t = 6 s. 13 = I) Vim = 12 s, E = 0 V/cm

= 61 s, E = 334 V/cm = 71) s, E = 334 V/cm






8.4. Examples of integrated microfluidic assays

Bead-flow bioassay

Initial state	 Read loading and clustering Sample loading	 Flushing		
and bindingHA	 I	 2	 I	 2	 I	 2

10 mM.Pit9-0	 INoRa4O	 o					
0

~F			 LI47EOF	
LLo"







ELK drncnbs E(*epsins; Pt

Feciurk'e							 tn.
IArgenb.4r			 Rc,eI	 2.
49N ..j	 I	

clusexing'
ronc,oae

(PMI)			 1

Na,EoCi,		2'pnlStbtalIdlSjlI.I		
IF

4	 3	 1	 4		
PF	 VPF	 Pt			 PF	 Pr

lSrTiI. yH9

Leonr cI L, LahCO4p, 2093, 3, 34-39

Thursday, 18 August 2005 R. Luttge jW+

8.4. Examples of integrated microfluidic as-saysBiotin binding results

a) ;
0,6

0.5

0.4

0.3

02

0.1

0.0 -
180

b)
0.5

04

0.3

1:

d)

- 0.4

	mkn oI SC bead; "FLS

0.3-





10

8

0.2			
Bead deal;, noea

newly wand SC beaSWLS

RB macson am alvelairoaiemol1

Time [eJ

Lettien et a!., LcsbChc. 2003, 3, 34-39

c)

C
_,.&dpbl

	

P
buff,rir,wbeada	 .2						

0 3.					

02
- --					 -	

0.1

190	 202	 210	 220		0.0

rlme is]
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100		 200	 000	 400	 000

Time (;]

0			 1	 2	 3	 4	

BSin-fIaorBsSn cancealrnfian(pM)






8.4. Examples of integrated microfluidic assays

Innovative developments
PHILIPS




MoecuarWaHd







and prolr innon for timely personaI:zed --reatment and preverTI'

"	
Philips has borrowed advanced materials and signal processing
capabilities from its magnetic sensor activities to increase

signals and reduce noise. Philips is currently prototyping a one-
time usable biosensor, designed for low-cost manufacture, that
could fit into a handheld reader.
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8.4. Examples of integrated microfluidic assays

Magnetic bead assay on chip

"	 Magnetic biochip
measurement setup.

120p0/flWW.p;OhpS.COi'3i-moo Oi1wo
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See also other groups
working on magnetic
assays: Pekas et al., AppI.
Phys. Lett., Vol. 85, No.
20,15 November 2004






Outlook: Future developments			

Portable				

E.g., using multi-use magnetic
I					 biochip technology to be used			

-		foranimal diagnostics, food
a					 processing, and environmental		

-			
testing.

ht4:/Jwww.s&a.&zwkbo.conil	 "	 Living cells on chip		
- Cells as a transducer
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8.5. Outlook: Future developments

Living cell arrays

22q'ur, £, et L, (2999 BiornodkaIA&rodovkos, 2,99-209.

S2idQ pn'parQd ho I-i. AodorL,00n. U'ovororv of Ihyooto
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Summary
" Microarrays and microfluidics

biochemical assays, the workhorses of
Genomics and Proteomics.

" Arrays may give new insight into life-
science processes, e.g.,:
-

"..endocytosis is essential for the efficient
uptake of nutrients and other macromolecules
into cells and for the regulation of signaling by
cell-surface receptors"ScRipps

>

- Taking a biochemical approach, we (Schmitt et"TakingRESEARCh

at.) developed and use cell-free assays thatINSTITUTE
faithfully reconstitute discrete events in

al-SL.&Snd,toL. clathrin-mediated endocvtosis to discover new
d.Mew Jnsotts Into the &TuJattoT o

Clothne-MethatthRroiocytoths, components of the endocytic machinery and to
nRzsczesstfic Report 2003 probe the hierarchy of interactions leading to

http.llwww.scnpps.ethil coat assembly, cargo selection, vesicle budding,
membrane fission, and CCV uncoating."
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