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o]FojA 3L 9l r, H wix 7]q]e] EH ol Ao

thienbol & S&7]E Eokel AT REE 20035 @A 930HRE = ol 4]
2008 ol 30 =l ol& /if?_i Awstar 9. (Front Line
Strategic Consulting, Inc., Nanobiotechnology: Opportunities and Technical
Analysis, 2003)
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34 A= a%
Aclara Plurex” multiplexing system 20021 FHE SA4]
Aclara Arteas” LabCardTM device =4
Aclara Micro-electrophoresis LabCardTM for eTag" assays Nk
Adaptive Screening| CytoFlux™ chip for 96 parallel ion channel assays ikl
Agilent RNA, DNA, and Protein LabChips" =4
Amersham Microfluidic DNA sequencing system DI\_—I{% Scigncezs st
5N =
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. R Fetal cell isolation chip; ion channel patch Hr=
Aviva Biosciences clamping chip (with Axon) NEF
BioMicro MAUI™ microfluidic hybridization system A
. LabChip® cartridges for nucleic and =
Caliper protein electrophoretic analysis =4
Caliper Sipper chip HTS system ZA
. leraryCard Reagent Array for storing/ 1=
Caliper accessing C%'lemlcal libraries LT
Caliper Integrated sample prep/genotyping system Nk
Cepheid SmartCycler’” PCR system = A
. GeneXpert® for sample prep and analysis =
Cepheid of nucleic acid}; ART
Eksigent NanoLC microscale HPLC system A=
Fluidigm Protein Crystallizer System and starter kit Mk
I Protein Microprocessor™ for multi-plexed 1=
Fluidigm quantitative immunoassays e
Fluidigm Live-Cell Microprocessor® for 128 kinetic assays ke
GenoMEMS 384-channel DNA sequencer ZA]
Gyros Gyrolfab“I MALDI SP1 sample iprep disk e
or mass spec protein analysis
HandyLab Integrated microfluidic pathogen detection system S S = A
Micronics ABO Lab Card™ for blood typing Z=A]
MicroFluidic
X-Chip™ DNA sample preparation unit 20041d FAlol A
Systems
Motorola Integrated DNA analysis system ks
Nanolytics RT-PCR genotyping system Nk
Nanostream Chips for multiplex liquid chromatography NEES
with sample preparation
Nanostream Chip for pharmaceutical dose-response assay Aurz
automation
Norchip Autochip integrated DNA diagnostic system g5 Aol
Silicon Biosystems Cell fractionation chip Prototype 2+4
STMicroelectronics PCR amplification chip Prototype 2+H4

Surface Logix
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ARE Ao g dEFstar 9g. 7|4 vlol 3 AlAE wlo] ojdle], 7t
EgA], 717175 E3E FXY. AFHoE Hi, npo|e gz EFo|Hx

A A FRE 20019 4%4mutdE] ol A 200613 7FA] 3045143@@%31

o o]F AL E d|Fela & wHH, wlo|m Zojdle] AlA FEE 20014

34 1EREE o A 20061 7HA] ek12d e FERE AJAo] 051]2'554.1_ A%

= %ﬂﬂlﬂp_i B ol Al diR2e vlo|mZ2olgle] A= AJFe] %}

2ZFoldx~ ¥ A]2L4 /lg LE% 58%

A %Eﬂﬁﬂ l%LOI AsEle]l Q& wlolaRolgle] AR AAE
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E 2-6. vlo]l o3 BTV A4 AR R
(2002 - 2006, T+¢] US $ millions)

2002+ 200641 AT+
7EEF AA % AA % °
A AT R Al AR AR5
Microfluidics $56 11% $353 22% 58%
Microarrays $473 89% $1,233 78% 27%
A $529 100% $1,586 100% 32%

o ulo|ZEZEFFo|H JAHL F 2-70|A 9} Fo] AIEMES& 38k A
(Al ZA] Cepheid ¢ PCR 7]7], Caliper ¢ HTS A|xHl) o] 7}& &
= At Y3 ARTF AHEE 66%°l Feka 3
WAloll o3k 2|8 ] (Caliper, Aclara) ¥} Nanostream 9] LC#H AlE,
Micronics A+2] flow cytometry 7|HF A|F3 o] Ee|FH o] £A7}
61%%5 AAstaL 911, gell GyrosAtel Algeld &4k, Aviva A+
patch clamp & 4 3 2% A3 A d9g AT 98-

nlo
T
o
N
N
o
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¥ 27 wpo]laEEFo|H s HH vlo| o] 9l JAAT|7| FA AA T
K (2002 - 2006, =] US $ millions)
20024 2006+ A%t
AR & AA % AA % °
A At R A ATt R AR5
Separations $30 53% $201 57% 61%
Reactions $15 27% $113 32% 66%
71} $11 20% $39 11% 37%
A $56 100% $353 100% 58%

o wolmzoldlo] ol WA AR FF o
2006 o= 16% AAES Hol

T
= - L2
98% 2] =2 AAES HY ZoZ o .

gene expression oF7}
who ol ellol ] 75

o1

3 28 mpolaEoldo] = niole A9

(2002 - 2006, g+ 717]5 A2, ©k$] US $ millions)

2002+ 2006+ AR

Apeg ok | D sy | 0 L |
AR AR AE

Gene Expression $297 86% $531 51% 16%

Genotyping $25 7% $253 24% 78%

Protein $12 3% $185 18% 98%

71E} $15 4% $78 7% 51%

FHA $349 100% $1,047 100% 32%
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o ulolzzoldle] FAL
2 JFow wad By
Ao

AR-go] A Eold
Atg 5oz Ay}
o

o 7Bk thimntel o S84 AR

w7718 A oln] A9

AT S vpEY
m
=

A~

-

¥ 29 Uxnlole £8749] AA FE =

ol
A

EREECENER-

edium, low density nlo]|= Zof|o]o] A7}
Hof mlo]z 2oldo] ] AJAto] ol -l 4]
AL oFHr, o] Rojdolo] &
I3kE Ao ® o=

Al Al TR FR A = A
) . Business Communication
Nanoparticles 20053 7}A] $145 million c
o.

Nanostructured materials

20101 7+A] $340 billion

National Nanotechnology

Initiative

Pharmaceutical

manufacturing

20151 7kA] $180 billion

National Nanotechnology

Initiative

Chemical catalysts

20103 7+A] $100 billion

National Nanotechnology

Initiative

Semiconductors

20151d7+A] $300 billion

National Nanotechnology

Initiative

Aerospace products

2010\ d7}FA] $70 billion

National Nanotechnology

Initiative

Energy conservation

2010%d7}A] $100 billion
A oF

National Nanotechnology

Initiative

MEMS

2005 d7FA] $68.4 million

Cahners’ In-Start Group

X-ray contrast reagents

2] $3 billion

C Sixty

Microfluidics

2005174 $220 million

World Markets Research

Center

Microfluidics

20053 7FA] $1.4 billion

Credit Suisse First Boston

Total Labchip market

20054744 $1.2 billion

UBS Warburg

Point of care diagnostics

200537+A] $1.1 billion

Merrill Lynch

DNA microarrays

2005174 $500 million

World Markets Research

Centre
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212 vlo] 2 A H S&V|&

1) At

© Human genome projectZ5-E] ZutEl unlo] o g Hsto]] digt x7]9]

9} &gk

- vloledlolH & EHH o ulo|y dro 2 AlksNu7| 7k v &3 HAl
Ho g wxd F & Aolgk= 7Ie) oF (2™ 2-1).

- Hlo] @ AHY|E2 o|HI WS FEIT “key link"E o] A% o
human genome project®] 2HAdo] FEE AW 2000 28 AHo=E 3]

A1 1999433} 2001 Alolol] S AEAHKR

1€ 71d50] s

Functional Genomics

Structural Ge ¥ Proteomics \
e — . ¥
(_ - N Disease Empirical
DNA S Selection Medicine
& Maps ein Dt
1* W m Animal Genetic Diseases
i Physiology Database
. ) s Medical Kesearch Database Y
- - Gene Expression - Cell Biology v —
Gamamics Analysis = et y p— _—
Database Gene Disease | e
< Mogsl | € Discase
i a -] : Biology
pamermation  (Genomics/Proteo
nclentide Sequence
of Genes
Protein Structure . .
= Py 4+ ) T
l @«— Predictiow/Amalytis Clinical Biology
[
£ Protein Structure Prediction -
Protein-Protcin Inferaction $ Pre-Clinical | .| Pre-Clinical and
Protein-Molecule Inferaction '_} Trials Experinséntal Dats
Lead
HTS P | Identification &
Dptimization
. P — Clnical “Sasii—-
Computdtional Chemistry| ... i o
Drug Design P-UIVILLTY Dat

Molecular Diversity
Chemistry Structure

Clinical Trials

a3 21, AepNagel A el vho] g R ete] % (128 Augen .
"Evolving role of information technology in the drug discovery

process',

- BioCentry reportol] w2 2000+ ll%t 360
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'T‘X]'E/] IA 1:1

Human genome project®] 4ol FEH 200025 HHog FHL &
H 7ol Aoy HTolle 2719 A 2AH JHE SA AR

Azl FAE QeliA AEol AA= 4%

2747 AR/ AARERY Azl FAE QlE] A wlo]le R A
oAelge A3 9e

o] FolE Fr3lElgl o= Y &9 application service provider

(ASPE Aew e Aflede ndelehs 9 obew o 4

olfd oz Fo U AT AU Zdieh I diTel™ wt

FAAC S, ALY 52 FAAGE e R st npole JH T]Eol
A kA gy Al 2Bl EE gl PR Fokr I F4lo] o]EE A
I (2™ 22

nlole G H ko] AZe A AN Roklls Tl 448 =
SPY B2 o AFHFAAEe] A A

Aok o] thZolol 3 AFHEEA (leads)S G oln] weon ol
3t £ H 54 E5F cheminformatics, toxicogenomics 5o ©|-&3lo] A<k
ASERES  HYSE  HAe  BHle HE/AMEEiHE lead
optimization “-oF7} FEHAL §lF

SR Fee Hoh a3l Alpdbel] Heapoln] TR o] F25 o
&3l homology modeling Fob=  FZ7|HHAFA Al (structure-based
drug design)oll ml-- FQ23F 7<=, o|¢} FAHE FZuIA|S} (structural
proteomics) &= T dli}e] Zhsgnib= Folgl

d
Mo
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“From Gene to Lead” Challenges

Uncertainties in:

Target identification + Gene annotation
and * Functional assignments
validation * Validation

N

c Compound libraries
-
oq

v

- Accuracy of structural models

Virtual screening « Quuality of scoring functions
for screening calculations
i Hits
€e (-~ >
.| - Appropriateness and accuracy
ADME/drug-like filters of models for in vive property
prediction

]

Lead optimization & development

a5 22, FA AN ool sjAE ofobd LA Bl A<k
Bioinformatics®} cheminformatics®] A9} & (AFE4: Stahura FL,
Bajorath J. "Bio- and chemo- informatics beyond data management:

crucial challenges and future opportunities", Drug Discovery Today,
7:541-544, 2002).

- Human genome projects =3 Celera Genomics & FAAIeHS 7]6t

=
o2 3 7|gdEe]l AHX A (proteomics)d FFeHH HEE  (chem-
informatics) < 7] Hlo & 3= Alek/ulry|ejo g W3l =
- FAIE FAAS Bl A A $ 4] e ' o]F T o9t T
o] “systems biology"#& Atie] w e & Awk
- DNA chip, protein chip, 53| 2D gel 53 3’(}3"21_ £l image analysis®}

image data & A# 7|3 FHE AP I FOANE F3lar vy
5 A7

- Docking 7|5 7|HFS.2 ]+ virtual screening 7] 7]<&2] A4 7]
Hb screeningS ¥7]1H oz H/MAY G grke A ufFoll A Ak
e F5g W geov 2 A4S U4 o SuEL 9

- A g (metabolomics)+= H T FEYA Q= EokgA EE UAAE



st Ao 2R Aol v F=o vk & ATk Eok

- In silico pharmacokinetics screening o= AFEE AEAS F/4%
/A 8l 54 S5 dFsle] APNEAFTRES Foldle EokEA 1
MR ET}F o2 ga o e 9 F8A4L AS SE A

- HT 23437t mlel e QR pd 5‘—}‘—5%1019} tloleulo] = 4kele] At

2, ZTEgolu} Hlolefulo] Lnt =
Aol glgel FHaAL gla, Au g dolel Aol
q

g3t
A, dlele] ] K.k Xﬂ«l T2 A%

H| 2 Fokg} "JE—?J]OJE} J/PE':IEJ Fe7 R RES
FAE (Y 2-3). nlo] LA HEoEe] Au|AE 3PE o1H ) %E*EFF l’%

o] Alg3] A ojopd FAlolH FoF AR & F gE A

g

|
Restraints
Company business models in flux
Downsizing of total R&D dollars
$5,000 j Government policies and regulations
Downsizing of budget for IT expenditures ok
$4,000 =S
g
S 53,000 il
= _
$2,000 e
— _i‘
$1,000 .4____-—==i—=—— —
50 T T T 1
2001 2002 2003
Drivers
Accumulation of large amounts of data
Increase in IT Budgers
Pressure on R&D productivity
Aging/Obsolete IT infrastructure
—+— HPC (CAGR 0.14) —&— Storage (CAGR 0.12) —— Software (CAGR 0.16)
—=— Services (CAGR0.13) —#— PCs/Workstations (CAGR 0.07)
2002 base year source: IDC; Advisory Panel projections derived from estimated percent change in [T expenditures data; n=56

a9 2-3. BT IT FAASG0l B3l o=,
(AFE4: Momentum Market Intelligence Inc.)

- AT AL T source ZHE AAHE vhbk BRe upol e
dlolels] oA Q) o] fo] ArAolm dlolele] o] A& FelFrA L
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(2)

59

She

2 74l wet dvlole e 4, A4,
Ao T AL SEa

Discovery

Channel

ANALYSIS
LEVEL

|

Discovery
Warehouse
DATA
LEVEL

1

ActivityBase
TRANSACTIONAL
LEVEL

Decision
Makers

1) 24, AP Aol BAF chokd 5ol wol 2ulole] ] &
2], integration (AFE: IDBS)

A3

a4 71

=
=

o

B4

Accelrys, Compugen, Gene Logic, LION bioscience, Tripos 2] 7| &<

target validations &3k Xv} &3t FEEFAS /Midste] AAALH 2
Sell 1 FXE FIL YUe

IBM, HP, A%, eg}Z T AE5AQ IT7|dEe] tEFe] nlo]edolE
IS A4t 28 B Hore] % Aol ol

Que| HERA, FAZ, mlzolFHAY S| el el A% 4%
2 Mk gl S/W Bl=Y x| FE. 51 d7F 3000719 whwiAe] FzE vt
He Z2AETL 6009019 dAte g A8 F

Informax, LION Bioscience, NetGenics, Synomicse2] 7|45 Akt
el Hubs AF &9 “enterprise solution" 3 “integrated
platform"s 7H¥bslar glevt o gel A= 54 MUAAHS AGE
<+ O AFE/ATAL] “modular system"®] 7N (SciTegic®] Pipeline

Pilot, TurboWorx®] TurboBench &)
Microarray data®] 3[4 Z 2132 Spotfire®] Array Explorer, Silicon
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Genetics®] GeneSpring, Applied Math® Gene Maths, GeneData®]
Expressionist 5°] &

Gene Logic, Incyte Genomics, LifeSpan BioSciences, Pharmagene, Phase-1
Molecular Toxicology T+ S8 AW =zZFoZHE o]zl gene
expression database® FHulslil glom TS| thekdlt F72 dlo|E u|o]
2% A2l

Finnigan (TurboSEQUEST), Matrix Science (Mascot) &2 AZHE
mass spectrometrys ©]-&3} protein identification software’} ¢low wh
AL FeAde FUE ARrErE FdiEd Ae|w,  Triposet
Accelrys 9] 3|AbollA FzohuiA|E s SWHE Anl] F

Virtual screening 7|3 ##H ¥ 3|AZE Tripos®t Accelrys #4F ofuz}
Boston De Novo Design, Locus Discovery, NeoGenesis Drug Discovery,
Tirad Therapeutics, Vertex Pharmaceuticals &

In silico pharmacokinetics screening ok Camitro Aol oJ3l FX25
A7 2307 MolRl F8 vlologusata A%/ (E 210)l vheh
U A+ vke} 2ol genomics, proteomics drug discovery #oke] A<k}

71719k IR nlo]| e QK7 Eo] sjte] iAo} ol

£ 210, vfol e uet g 1% 3y ¥y
ki Al
Affymetrix A7} vlo] 7 H g3 A9l

Neomorphic £$70milionol| Q1<
Merckt gene expression analysis&

Acquirer Acquiree

Affymetrix Neomorphic | 10/00

Rosetta = .
Merck 5/01 | #AF2 23} Rosetta Inpharmatics

Inpharmatics

P $620milionol] Q1%
reagent Tl 2] ALQ] Invitrogen<>
Invitrogen InforMax 10/02 vlo] @ A K 3| AFel InforMaxS
$47milionol] Q1<

deCODE )
] Medichem 2/02 -
Genetics
Amersham ] reagent Tll2]AQl Amersham§! LIMS
o Cimarron 7/02 N ] o v
Biosciences 3] Ael Cimarrong ¢+
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Fe Solo] A BAA FE 7

=
M HALAE DA 9% =S FxeT Y8

5 B welARA vlele B NAANEG AFehe Auk=
obE wlol7] ol Uid ATANS HAZ BN AZ,
Fab whlge] SA Auls, Ak A, Belel o] 271744 B gieiA vt
25 asla g el 9% AuAQ Fele|EA A
A2 AXIMA-CFR'S] S4AE0E 23, TAE AEd 3

Aolel oh A ol Aol EAs A 3

- AEAYl AFSR U ST AREE DNA shbe] g 5ol ¥
5

£

SN BT BE AW FAA AN ZelE 3100 A2 FSol

A ABAANA ARG BA7 72 Aol SR G elupA

24 el e St fUARS 1602 e Aol YL

o @ FRozA ARAYe ArMea 3.

A

) B D=
, F3ky AAR 5 ATFEE HA

L=

s

28)8l 200%] ofl o|Fo g THolZH F

_36_



£ 211 vlol 277 8 £RFS] Adubd BF

wel | = % AE W e
o LAAEE7], AEz}H7
e | REEIL AZA
o A=Y, NEYEEIAA &
o = A EA7], A A7
Aedua o W Al Ba7], @i 3]
gl A © DNA Chip reader, Microarrayer
= o MALDI-TOF, ESI QTOF, 2DE &
e o uAE uE
8 | AZwk o FE 9 AEAEw
7171 © CO, vi%F7], On-line monitoring system, A =317 5
o HPLC, LC, GC A]Hl
g © EBA, SMB, Recycle I Zn}E 123
T o AV EAA, BAR AV9%E
o UEl 9 A3} AN, £RE 5
QA77171 |0 A& DNA F57]
9 AR F o A4 13] &% AREL BEwElE TA §
o QIFIE, I3, A, A=, 7wt ], A%, 7 dH
Q27 9 o Ei soluely AT, T4
A z2F3s o zF kg wdr], AT A=E 7|7, In vitro AA
o
= ;%— qlf;gfﬁ H
e} 3 Q H=
A7 | AANE o
R, 2AANE 5
O)F o= HWETAL WA
ﬂ%‘i*é = /]'l‘ S RSN RS EE
o QlF m, 1A, XJo} F
Bio- ] ) )
MEMS 0 Mask plotter, Spin coater, UV aligner, Surface profiler
A5 Chip A&} |o Plasma etcher, Tesla coil, Laser source
7;7]0 © Anti-vibration stage, Detector, Data acquisition 7]7] &
o SXzF vk T E]E]
‘04'6_‘_}%11";‘ LGS ]_ =2 U "] i °©
o AW Rt 7|t S&Eok
IR= FEHE o 7|E FEFATH
717 A=l o At efEFoirt
AAAG o AAANE HAdee TE
ol g7]7] o NMR, CT, 2&3}7|7] 5

=A) AR AR5 (20024)
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o n&EY AT E AT B

- IS Aokt T|se] WA 9 &V|EE SARINE. L5 U
& Alek71d-2 100,000-300,00 Z9] gleolB gl 2FE 100-3007H<] "hit"E
gt 9l5. who] el AEE EA4ste d €4 Zeld Ao 23
& gAY =do] wel sF Qholl 100,000702] Al&E EA4st= A%
7+s3hA.

- Microplate 7|4} 31<&eR 7)< 3‘4 L Tl 7F 96-welld| A 384-well 2 ZA!
o] o]Zslx 9lom 1536-well & TS nAH AxQ HLEL FLlA

&
p
"
:
>

i

SERAY (complete systems, modules, workstations) X Jx]<]
s =l 71%34 54 % 2412, 13, 147 25

¥ 2-12. HTS (high-throughput screening) A]Z=Hl

3 A Rk e

Aurora Complete 3456-well ultra-high-through C{)ut system
Biosed UHTSS™ complete by 1/2000. AMCS compound store in
iosciences devel
evelopment
EVOscreen™ Using fluorescence correlation spectroscopy with
Evotec Evotec Mark II  |confocal optics, an integrated system is being used
Screening System |by Novartis and Pfizer
The

. . Conveyor-based system, built by Oyster Bay Pump
%g:gggﬁ?n Proclz/[slscil;?plgtestem Works, 96-well system does 140 plate, 10K
p & 2y compound ELISA screen in 200 minutes

(TAP)
Tecan Genesis™ Robotic sample processor and compound store
Mol Bank™ interact with a choice of readers
96-well integrated systems with robotics for
Tomtec Quadra 9600™  |binding assays, enzyme immunoassays, and

cell-based assays

Modular components linked with bi-directional
Zeiss UHTS System™ convayor belts; reader with 96 channels; reagents
adde sunultaneously in layers

Robotics-linked modular workstations can screen
100K plates per day; includes carousels, washers,
liquid handlers, and readers

AllegroTM UHTS

Zymark Bystem
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3% 2-13. HTS (high-throughput screening) A|Z=Hl 55
3 A A = H 3
Biomek® 2000 . L . .
. ™ The Biomek serves for pipetting, dispensing, and
Bégﬁ?:? N{;;“é?;:ﬁ an§6 diluting operations; the Multimek pipetter is a 96-
channel pipetting device
Stacker Carousel
. - Microfluidic probe tips can deliver submicroliter
Irlgirggfgr?ts M\}\%?Li?ﬁjé?o volumes plates with up 1536 wells; automates all
reagent and sample handling steps
™ Automated pipettor with 384 channels for
Jenoptik JOBL-Well delivering up to 10 microliters; can fill a 1536-
384/1536 .
well plate in 30 seconds
ot T™M A Moves one of up to 80 stored plates from an
Labsystems Asstharll\(/:[lllzl;oplate input
rack to the plate carrier of an instrument
.- ™
Packard hﬁilggrﬁlgte A four-module conveyor system with two
Instruments | oP microplate stackers and a 96-channel pipettor
rocessing System
. Uses 384 100-microliter syringes to match the
Robbins Hydra® 384 format of 384-well plates with microstepping
Scientific Microdispenser

stage for pipetting to 1536-well plates

% 2-14. HTS (high-throughput screening)-& &4 ¢ 3 2~dlo|A

3] A A F H| 31
ACLARA ™ Permits sub-microliter assays using multi-channel
BioSciences nMAS™™ System LabCards; instrument from PE Biosystems
Aurora  [VIPR™ ion channel/US€s Voltage-sensing probes and a reader that
BioSciences reader Ferrmts detection of ratiometric optical signals from
iving cells in microplates
Biometric FMAT™ Scans microvolumes in microplates for fluorescence;
. microvolume cells may be classified for size, shape, signa
Imaein i 1 11 y be classified f i hape, signal
gng fluorimetry reader |intensity, and wavelength
. . . Capillary-fed microfluidic chip reads assays
Tec%ﬂ(l)rl)gries Cahpeé itlgm&pper sequentially; supports fluorigenic and fluorimetric
& y assays
Cellomics ArrayScanTM Table-top instrument capable of sub-cellular
Analyzer resolution of fluorescence signal in 96-well plates
Y .
IGEN M??ﬁ;fé h E}[gh Electrochemiluminescence reader for ORIGEN
Screeningg SI})Istem technology; compatible with 96 and 384 well plates
Molecular Modular or workstation instrument for cellular
Devices CLIPR™ analysis using up to 1536 well plates, with CCD
camera, optional stacker and software
™ [15636-well ultra-high throughput screening system
Inlsj; (1?11;?12(31’53 ALl;)I;ﬁiifﬁen based on homogeneous chemiluminescent technology
incorporating liquid handling and robotics
Victor-2 Microplate Combines absorbance, fluorescence, luminescence,
PerkinElmer p and time-resolved fluorescence detection, with

Reader

microplates up to 864 wells
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C2RE IEFAT LA A1 Fod &

- AERA oy B4 ASEYT7|2RY oAl AHE Eox 24
571 A A=A ESE AdFATE Foe49 sl olnA Z4
2 odlolE] AEZES] %@. LZESoJ2e vt Asol ARE
U=, CCD7HHEHE °l g olm| A A ol w2 A Al &
£ 2-15. HTS & o|n|4 A28

314 Al E e
Acumen Fully programmable, Laser-based scanner measuring 3
(Currently Explorer  |Wave lengths, capable of calculating 17 parameters using
part of p 96, 382 or 1536 MTPs. Scanning area is 18mm x
TTP) 18mm, read at 2 m/s
Leaksecker™ |Reads a 384-well plate for radioisotope in 10 minutes;
AP Biotech Imager fluorescence imaging requires proprietary fy.anine dyes
& for enhanced brightness and minimal autofluorescence
Imagm% Tundra™  |CCD-based system with 1024x1024 pixel resolution;
Resear Imager 64,536 gray level dynamic range
Molecular Telecentric Cooled CCD system for radioisotope and luminescence
: Lens Imaging . - . :
Devices Luminometer |355ays; optional robotic plate handling capacity
. . ™ |Reads 1536-well plates in as little as 20 seconds for
PerlémElmer ViewLux multiple non-isotopic technologies; reading rates up to
orp. Imager .
250,000 wells per hours are claimed
™ |Designed to work with the company’s luminescence
Tropix VN\,(();CI(};S,[;?OH reagents and accommodates 96, 384, and 1526-well

(96, 384, 1536-well)

N
)
Lo
o
ot

2%l microplate

plates.

nERAS A% Aok YYEARY

S1EeRA ol H 93k enzyme,

O "o L

cell-based system, reporter gene, ion channel, ligand-receptor s 2343
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£ 216, BAYE 34 9 fa At
3] A} Enzyme Cell-based Reporter Ion channel Ligand-
Gene receptor
AP Biotech Yes Yes
Aurora Yes Yes Yes
Cellomics Yes
DiscoveRx Yes Yes
Molecular Devices Yes Yes Yes
Packard Instruments Yes Yes
PanVera (Now part Yes Yes
of Aurora)
PerkinElmer Yes
Promega Yes
Appiied Blosystems) Yes Yes
- z2aEYAAE W dolE BAAus 23& waylEe] WA e}
Hgode] BAWGel F43 Frhtn Qe Aol nEk BASES
AFeAL e dael FE A9E AAYD 98 o] HlE data
analysis, data integration ‘& bioinformatics A/H] =5 Weisle= AYE &
ukalA) 218 Fol
3% 2-17. HTS (high-throughput screening) AH|A=E thgyst= 3] A+
3] A Assay 704 2384
3 Dimensional Pharmaceutical Yes
Alanex Yes
AP Biotech (Tropix) Yes Yes
ArQule Yes
Aurora BioScience Yes Yes
Cerep Yes Yes
Cetek Yes
Discovery Technologies Ltd. Yes Yes
Evotec Yes
Karo Bio USA Yes Yes
Maxxam BioDiscoveries Yes Yes
MDS Pharma Services (formerly Panlabs) Yes Yes
Packard Instrument Yes
PanVera (now part of Aurora) Yes
Pharmacopeia Yes
Southern Research Institute (Serquest) Yes Yes
Tropix Yes Yes
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- U wlo] QA4 tigt dF7F KAIST, Al2d], £33 SollA %135
3 9)&. Quantum dot, gold nanoparticle, nanoﬂu1d1cs CNT (carbon
nanotube) T o] &3 vkt ATAETL o] FolA L AUE-

- el 4] wlA] vlol 24149} vlol 2. fAlAle] %ol HEH point-of- care
BioMEMS 474 714 AAtel] tlat 41 22 F4e] B4 9.
o ulol oA S84 Hol

- KAIST®] nlo] @A) ~ulstate} 5Al)] wlo] e neka} S| nio]egn
J

S
Qe WY AMste] AY 5 vhel LgH S 83 T

- FAYSAHEGATNEAG S Sl AL nlelegH} zead s

Y7L Foeke vlole aEl 21413 IMT2000 AHY] SellA A7t
3= 9

A Axg FdES i“ﬁH 74)ﬂ TTEE| wlole vpprelE F5ekal vt
S AAS Yl dAlo AAE AFHAAA, A5y So midy
ZRAE A AulaE AAG o] AlEE 5ol o] A4g wlH:Y wol
el AAE A B2 B dolelulel 25 T3 F3AUA 2H



- AgUish BA, A WURE 20009714 % 750 9e Sol BIT
efolli= whol o3 pabg shecelt T3
S A BE vloled 4 U $§ HAE JMAM, S8 A2

A
@p)]
=
ki
N
)
o)
r o3
-4
o
ofr
2
Y
kv
Oy
o
I
o,
fo
N
2,
2
2
N
)
2
e
(ot
o3
44
~
e

- ST AlAT Lo = 21417] ZEEOJAIS UkdFIEEY A A
SHUE Ykvlo| eQlEldlo] A 7E W o8& UkLALY HEAHA
gl ek ZhA| 7 Ry F9.

- 7|2, AAREAFALE 5 AFMS o] 23 bio-detection 38 A+

- A AT Yol A= SPR imaging 8 vho] 233 A

- KIST 5 piezoelectric biosensor 7H®ed+-

o wlole 4N $87)% Fol
- AWEEHATA el TAGAARLAES KISTI AFs} vho] .4 B3l 7
5
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o4 60,0004 )& FEshAl AAstal glew, 2001 69 18% 7l F
100870 (A= ¥ 10,6559] 9.46%)2A1 A& (507970: 47.67%), 7871 (2065
70: 19.38%)0ll o]o] A= 39+

o HWASHY FAEFAE: F 5370 7|1% 7424 6157 71do] A+l AU
doH dF, 2ela BEol U

o Sy} vlo]enlX 7]l 1990\ dd] ¥4k wmlo] e E|=ol] g FA 53}
AR ZAA Yol o] FF3tR e, 19951 o] A= dlulct 10
N wRke|gl o} 19961 dell= 1471, 19971 dell= 2771, 19984 dell= 3670 =
3] Erhrb 19999 ollak 71708] 7]de] A Ee] ARlE 5. 1999+ 200
AN ekghol] BT ulo] o ®wix 71 F7F 2002\l = 6007 ol Aoz F
S35, ©] F F 20%9] wlo] A PYA7} HA S FA| Gl %3

o nlo] e Hlx 7] FopHE = 20024 6Y A oJeF Hofo| 7 @2
%2l 71450l FAStA low AFE ok 22%, &4 EoF 11%, 9%
oF 11% 5ol I FHE Sl 5. vlole WX 3]e] 59071 71 A&
EdE A4 FeHE AR, vlole 3 7|7 9 Aulx Alg 719
o] AA|2 28 %S 2}A|T.

u m {3

o A - F Aol LAl WA 7S <oF 18-20%7) wlolewixE EF
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Ho] 9% WA - FdiAl vtel oWl F BHAZA 73,
MAS FALE 9 e AAAAE ABAIESN ] v 2H
AT AAS S BRI 2004, AR 1AL sholul WK

o] Zz=2=2

TAHLEI Azgur|g
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o WAFEAGL YL B B N A

ATLAE FHOZ solul ulol e 1 HHAF YAk
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S 410 A
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d = 20004 20014 20024 20034 (14
=R gl
S i 1,701 1,683 1,899 2,219
ook 1l w23t 2,458 2,364 1,746 2724
24 g u|EE 3,789 4,813 3,780 4,233
Z1Al B 53| 2,166 2,127 2,209 3,064
A7], AARE 1
Ak 2] 1,827 1,644 1,946 3,802
g5, 44 4
A7) 1,444 3.031 2153 3,116
ARAe 9 s/W 868 910 1,031 1,777
od :?_7HHL =1
1}5}77%* 454 509 854 1,379
71e} Az 6,221 5,753 3,918 4,719
A4, 40 9l
STebA ) 2= 1,745 2,026 2355 2 807

(3) tHAAS Al 71 &7

o WAA A LAfste npol Wl PYA 73NAE E3ete 40670 WIH 7)<
o] A& 9 FANEL 7Fo g slo], B nlo]|o g3 2w gl

‘TRl vk A" wlelegdt RHETIAS E 2-22, 239 ke

AFAES HAE 1 RAY vloleg3r|E dHgA] 9% =)

o Wed wole A EAY thevtole S8 W wel el Tel Ai7)E S
FHs oleiglon, theilele $8/14% AN JYS WRE
DNA, ©2, GAS ol §8 1% APeha i Atk o] g2t /1%

=R [e]
= TE Mstal A E.
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3] A T & F AAE ;AT =
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Zag e HAA T chl A, HTS whiAdx], A=lxzgehy 24
o]23% 52 Arrayer 31743}, SPR Multisensor
2u]ol A A AT ] od 7] b point-of-care test®& Fwk A|2=E]
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224 AR Yirls A A%
s A4 B * AAE )27
0 9 so|<E, 34 vlolaE ¥
ey WAA AT =, W, Azkst Z#H 8 FA, OELD
0 FAE 400 wlo|z 2 Hut acking-& glass cap, iLollLjA] <d+-
p go & P
A4
G| A AT RIE | AR e, 3 e,
386 - e E
A SA i
ul Al A G4 BRI R iarbon *nano*flber/tube CNT/CNF
T35 4106 £ ol &3k 53
NTCAu| =83 wlgl=H 59 7&
. A o= AA =l 4 RAEE
T 2145 1688 Arollole] | SPHE AN, dEg 25IAIA,
WA gl
A = o]
AR Y A e 9l npo] 2 & 2914

256-8

WAA AT EAE

A
Hll-] =

v Ei(gold, silver, Zel,
metal alloy, ceramics, composite)e
£-8% POPRAANE, AR5} sl

ofl =] 4| Uiz |8, 74 AeE, 714 HEE
321 A Ao 3AAE TI=A o
714 A, NS, 17154 &+
A, nlo]AEFA 5 B 58 A
= JlEe B
ol Al AR A #lo] A2 HF< = [Rapid manufacturing from data to
. o= q71= molding
x5 An = HE o
AN $AT | AREAe ¢ BLPI7IEMEMS S 3
A 28 [ MEMSZ-%} A, ZAY] taFdle] 9H 7=l
ARl A
° T lelaE gAY AE(MDS)7IE
Zzg Al S A
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31 vlo]l e gRd7IEe HAI|E dF
3.1.1 YXkxulole L8&7|<=

(1) vlele AE A7)

O A=A Z&4 A= Sgt vlo] o]~ 7=

- vFe R ZEAEe AAEAE ARAEE SASAL, vtk vlo| e ZAHE
URH oz 5T F 9

- DNA, PNA, x|, el (aptamer), B|7FE 55 ©]-&3F self- assembled
monolayer g4 71&

- ol & AAEA EAe HNS FAAZA T e vlele dAEHY TE

- ol AAIEAS FFEA, Uedx ST A7 o3t nloleZ®
H J|&=

0 U Eg ol % BARA AF A%
e, a5 terlEat Ee Bebd, AM8eh 4% 9

2lE = e s

- @A, &4, DNA 53 AAADA 5= o]&3r AAEA vhs41%2
2_3_57]/‘

- GFP (green fluorescence protein) 5= ©|-&3F A|XE o|u|d 7|&=

- AFM (atomic force microscope), PFM (photonic force microscope), SPR
(surface plasmon resonance), FRET (fluorescence resonance energy
transfer) 5= 283 AA EA4 FEA-E9] ovA &

- NSOM(near-field scanning optical microscopy), CNT(carbon nanotube),
optical tweezer, U =f*|x'2 (nanofluidic channel) &< &3 TdE

A HE7E
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O DNA, thid 55 3A(F%, frel, k&8 ) EHel vlA] ofdlo] Al
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| AlFAE S o] &3 vlo]l oA"Y T
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Microstamping =9 soft-lithography

A2 robotic-microarrayer 7)<

o) ARA, B B2 Wl A, AR 2 5 AR AA}
g mlo]z 2 /U A28l (MEMS/NEMS) A2 3} 714
WA/ B 16 ol$3 AR ANE Zzu AT e
glo]| A & o] &% v AFAZ 2 7HE /A 7E

WASAHEA AARD Fehr" A ALE 9 heaius
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A2, e, k&8 A3 (bonding) 7HE 71E

BEAI#/ AF9E/  electrokinetic  force/ eletrowetting/ centrifugal /
electrophoresis = &3 v|AlfA #Ae]7]< (micro/ nano fluidics)

Z 287153 channel-less V] Al Ao 7] < (micro/ nano fluidics)

Q714 et AEole) &, A4 A%

ofdlo] A AT A%

X Erjo] et ojdlo] AF &

Ux2A1Y 9] optical fiber 715714

v getan QA3 A%

AR A 7] (mass spec) £¥3}F 7<=

A71A ) 28 Az71ek v AlFANE e A3} JE

EES} A%

O vl A/ 54 A=E, AR wag AL B
-4 AY datahe] wm EFk nped
kol @ A/ S] WAt/ 9F BdMstel WE 54 e 2
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- A =271M QC(quality control)E 13t ti=F A 7<=

O wlAlgAAe] Aol Aol mAFH EE =

- micro PIV (particle image velocimetry) 52

Bl ox

- vl Al Al a2Akel AR F, Aol FA T

O wlolex FFHY AE AL v
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- 2ezeld§ DNA A, 504 4
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- 2D gel A% I o|m|A] FA Tl 9 oA A JE

- Mass spectrometry & ©]-8-3F thaA x| 4

- ghlA|ste] T Fedt vt Vs

(B) SHEA R BHT=E

O 7H&EAt gholBE 2] 5

- Virtual screeningel] A3t 22 23} A 7]go| HQ
O Virtual screeninge &3+ AR AE =4 w75
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- Hroh 822 HTSE gleldeg] 3l 7|wte] H& 7&
O <FEe] AAWellAe] ADME/TOX & 4 B47]%

- 3k e] Fa, X, diAL, el 33 AR S dFete Ve
- HAAIY] F29 WASEES simulationshE WY

- AFFHEA] 54E o5/ screeningste 7%

[l

=

-
L

SE R

(4)

H71E

O thAAIeF deld e AX DB 7= 9 =

L oAzA aAEAe dARRE B

- AAISE AelAle] mdald) o] 5 F3t
SER

O A& vESZ 2HE 7=

- A A S A8 networke] & E ol

- Genetic network T+

AE AR W AR B

A

O 2F&2] pharmacokinetics ¢l
- AR kg ete] A, U

_74_

2]
% 9% DB 7%
AB 2} ARz A v



Al

X

=13

TS

| s

ulo] @ 1 g

) B

3

=

2 o) AgA el ol T

3y

]

H wjold 7]

o nlo]WHE7|77|=

- AEAR DBel o
3.1.3 nlo] 201Xz} A}y &

(1) vhel B4 A%

o] &&= vlolr]V] V&

o

- Microplate-based 3L<¢

, o

7171 7]

Mo
o

=0

A

7Iiko] Fw A=

L

L=

TEA-2 =

Ay
s o

 BASE oldlel

TC
_75_

~l

7Nk A 7)s

X

Al

L=
|

s

2

B A=A

oerEae 7%

=)

an

Hte

I?_

X

]

LB

o

A
- GPCR 48 BEA7|<%: tAEHolulA] 7|45 o] &

- Homogeneous fluorescence assay 7]<%: Al



N

lon channel & EA47|&: WA /79 patch clamp analysiss
reportor= ©| &3}l ion channel T&A| A% E47|<

- H2A QAL B3 8 £471E: oA dAE Sl 843
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< AlZEW B 24 QArst/ el aiagA) e ARTE

AF A A} AT =4 /Ao] 7%
AANGA Hf A EH7E
okl A Bl g4 24 AT

1L-6/1L-8 A%

AAzAQ1Ae] DNA ZgE4
Reporter genes ©]-&-3 promotor 4]
Ta/H98A BAVE 5

]i/‘]EH iof H%Oﬂ A2l e 424, oJekig] #at ofyzl

rupol e 7l b fgE AER AALAY g 9 ASdE &

&5 = As3 1E *ﬂz"}ﬂE

&5 FAlz2Y] M4 Q 49l liquid handler, workstations 5 A%, A
Al, AX7&

Microplate-based ¥le]2.717] 7|<&
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vlo]| 2% 9l 2D-gel?} ¥HE image scanner (reader) & wlo] 2 71EIZ=9]
olu] Anlel AdrE
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32 Hlol 257 S&AFS

E 31 vlolaRFFolH X i Foke] Ty AET B

AlwT Z1e A A
- Dielectrophoresis (DEP) % - AE AAE &2 AA 9 AR JE
- vlo] @A hybridization A]Z~®] - Dielectrophoresis, electro-wetting 2}
—_— 249 ulo]ZE well plate o] FAIE AH R o]Fsl=
- 94 gl gl Relg A 7ol a3 MY
- K7]°d-& (electrophoresis)& wtolZ2H | - F5 F&doke= &, Aga=eY,
- A A X 2]4 lab-card A5 Zx el F-oFl
_ A ul 3% %_‘F'l A =2 B
°‘f‘i“ el . - AEEE ol 5o ADE SEAFE
231314 (combinatorial synthesis) %% Zo] wro] AUk
CAmS &% AE 4 A =0 el e
- FACS, AFM, flow cytometer 52
x4 - vlole 54 E4 A
A% A AlzEle] 23}
- Micro FACS, micro counter, micro =
- MALDI-TOF MS, LC-MS, CE-ESI 59
CE A]é‘%] t’g ,/}:Z]— = B A 2] ~El
A 2El7} i
CmEaE B AL 1OC AA 325 HA A2} integration
. . - Adaptable, programmable
- Bioprocessor-on-a-chip o _
, ) uto]| 2 EFF-o]Y ulo] 22 A4
27 - Bioprocessor-on-a-chip 2#& 4l = N
_ 5 o] &3k wlo] e8] £, Alo],
simulation A=ZE o] N
=274 7)ol WA

¥ 3-2. POC3 wloleX #a Holol wlrH

A F- 7€ WA A
- YHEA L vlo]7ZEFo]Y lab-card | - AW ZI k& marker 7iat
9 | kA o] POCT Ak 1547 - A A e TAE
- High-throughput®] LOC POCT point-of-care A tF§ S8HofZ
Aek7] o] dF
- Axz 7)%5°] 2§ microfluidics
LOCE A=)
7] - e-Doctor interface 7% - A AollA AAAE AX 27} o] Fo R
- A vielH 2 HES 913 POCH
ulo] 2.3
- A vhevkel 2414 HAglol ZlL oz =33
A7 | - Wireless IT7]%0] 2839 Fuje 'XE_; ;1; ;‘E]; —oi]* 3 5
Rk A 2= v
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- High throughput/ High contents

2=32]d-§ microfluidic component 2

1= - High throughput electrophoresis 7|7
I | - High throughp phoresis 7711 vy
- High throughput DNA sequencing
7171
- 4&F AlE drug targets o] &3t
A4 A&t =k screenin
- Integrated ADMET-S A|Z54 A] 28] o 8
2] Combich " - Automated chemical synthesis tool
T Cobchem chie ) S el E ol & B AT =2, 24
- QFeFX rug-screening-chi
A QT drugrscreening chip A% M
- In silico ADMET 7|% M4
- Z23E Aok AN ZHYPE J)|E& Aut
- Integrated drug-screening-chip
27 - Virtual screening 7% 704

system
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S W A A ok Al
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- Muti-reservoir drug delivery chip
- Painless microneedleS ©]£-3F DDS
- AlZW HE7L goldk AAEurE DDS | - A4 9 HAA 7yl wred®l DDS
=7 - High throughput intracellular 71 A
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G FuEE Al
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421 71 MNE A= (71 W
(1) High throughput/ high contents =3 8|d-& 7]& 7%

o 7€t
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