TE, NIHOFHIZ, B3.1-6ISRTEIIC, BERZLRBUERLTWS,
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,g*"“‘é‘s"g NANOTECHNOLOGY RESEARCH I\
Pty SUPPORT AT NIH -

HEM

BECON
Bioengineering Nanotechnology Initiative (SBIR)

Nanotechnology is emerging as a field critical for enabling
essential breakthroughs that may have tremendous potential
for affecting biomedicine.

Encourages team approach to nanotechnology research
Phase I may request up to two years, $200,000 per year
Phase II may request up to three years, $400,000 per year
Applications Receipt per SBIR:

April 1, August 1 and December 1
Competes with other SBIR applications
http://grants.nih.gov/grants/guide/pa-files/PA-02-125

K3.1-5 NHICBIISF /T2 /0 —-RROZEFE

NIH Nanotechnology Funding

(NAAT =TV TF )T/ A0—A4=Z2 7547 (SBIR))

W Actual

@ Projected

FY 1998 FY199% FY 2000 FY 2001

€3.1-6 NHOF/F4./ AP —FH

FY2002 FY 2003 FY2004 FY 2005

X517, NIH TR ST/ SAELT. M A-D2H) oY —) 14275
RER TFUNRNY—2 A5 A ORESEITFSNTLS (F 3.1-1). INH5DEL<I.
BASMEHROEENRET—ERUTHE I EEHKEN, ARTEBICHEMHEELE
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UTEHEL., BiRIBIzH D ENnA 5,

g‘”g@ National Nanotechnology Initiative (NNI) , \
N > Grand Challenge for Healthcare BECON

HE B

* Detecting Disease Before Health Has Deteriorated
« Imaging
+ Sensors

* Implants to Replace Worn or Damaged Body Parts

= Controlling interactions of synthetic and inorganic
materials with the body, for effective integration

* Delivery Of Therapeutics
+ Particle Size
» Targeting
» Research Tool correlates of the above
3.1-7 NIHOMRIOL S A(Grand Chal lenge)

SEOHEOHT, BANRMEMREELT, BT Ky b (Quantundot #) J F2iEfekk
BYATAL UL I3 FNRAA A =& A=V 2T (h—R¥—ADV)) (&Ll
Fl (A=) TFIRTFRHR ON—N=F)] ORAido7=,

SGEOREZBL T, KB BRNHEDHT) TR F/ 577/ no—oiooneEo:L
TNAMFBLVEHZBOTHEGAL., BHEOVYV—ARNEDESNTWS, BAFEOT
254 EU 4 ZEBMIID L ETE—NITRETHIEEILNS,
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QUANTUM DOT CORP.
Marcel Bruchez, Ph.D.

Semiconductor quantum dots are being
developed for use as probes for intracellular
structures. In this study, they were used to
fabel the breast cancer marker Her2 on the
surface of fixed and live cancer cells, to stain
actin and microtubule fibers in the cytoplasm,
and to detect nuclear antigens inside the
nucleus. Quantum dots offer several
advantages over the organic dyes typically
used for comparable studies.

Nature Biotech., 2003, 2/:41-46

3.1-8 NIH7ASSADRERE (BFEw b : Quantum Dot $t)

Integrated multifunctional systems.

The detection chip includes: i) a
chamber inlet where saliva is
introduced ii) phase shifted electric
5 fields that enable traveling wave
Reage % diclectrophoresis which focuses the
stream of cells in the microfluidic flow
| channel for subsequent separation; ifi}
At flow with specific amplitudes and
24| frequencies of the AC electric field for
' iyt o= ] the separation of cell from proteins and;
.'.'...'T:..."".L:"-: iv) the detection chamber that includes
e 1 the different ligand for simultanecus
optical detection of multiple analytes.
Provided by Drs, David Wong and

Chih-Ming Ho. UCLA
D

3.1-9 NIH7BSSADRR (BBRERSE S X7 A:UCLA)
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CARNEGIE-MELLON UNIVERSITY
Molecular Biosensor and Imaging Center
Alan S. Waggoner, Ph.D.

Gmn up

'++él+
L !
" ++*+++++é

.. mPEG-5080 QDs

2
[}
+ WPEG-';‘SO QDs
s B

[] 15 ) k3 L T LI T £
‘Tiame{sndu)

circulating lifetime of QDs

- - -
* > -y

-
[

Harmallovd Finwercence iatenrity

B. Ballow, et al., Bioconjugate Chem., 2004, 15:79 -86
Timelapse: Mouse injected with methoxy-PEG750-Qdots

CarnegieMellon

[3.1-10 NH7OYSADRE (RFAA ALY —&A A—D0H  h—3 =20

AF)
CORNELL UNIVERSITY
Watt W. Webb, Sc.D. CORNELL
QUANTUM DOT CORP. DR e
Marcel Bruchez, Ph:D' Semiconductor quantum dots
were imaged by multiphoton

microscopy through the skin of
living mice. Blood flow
velocity and heart rate (from
undulation of the capillary
wall) could be determined
throush the skin

No adverse effect on the mice
was observed (the mice are
being maintained to investigate|
long-term Qdot toxicity).

D.R. Larson, DR et al., Science, 2003, 30(3:1434-1436.

Ry pithalaiid

B3.1-11 NIH7AYSAORR (RSHFE : 3—-FILKEFE)
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Mass. General Hosp. University Medical Center
Harvard Med. School  the Netherlands :
Ralph Weissleder Jean de la Rosette

M.G. Hansmgham et aI
- Bl o S NEJM, 2003, 345:2491-2499
Nanoparticles (dextran-coated iron oxxde crystals — Combidex, Advanced Magnet:cs)
injected into the circulation travel to the lymph nodes. Metastatic tumors growing in
the nodes interfere with particle distribution, and this can be detected by MR1. 80
men undergoing surgery or biopsy for prostate cancer had MRI exams both with and
without the nanoparticles before surgery. 33 of the men actually had
metastatic lymph nodes. MRI with the particles identified all 33,
whereas MRI without the particles missed more than half of them. I
B3.1-12 NIHZ7AYSADOERR (F/8FHA  N—/"—FXP)

(2) COMS (Commercialization of Micro and Nano System Conference) 2004

-~

COMS (Commercialization of Micro and Nano Sysiem Conference) iZBd 3> 2RI
LD, TRROEMFTHEI N,

53 c2W4ESHIWWHE~IA2H
Bt : Shaw Conference Cenire, ZREIr>, ZIN—FM, hF+¥

£ :Roger Grace (Roge Grace Associates, USA)
Chris Lumb (Micralyne, Inc., Canada)
F4 1745 —: lames Wylde (Mancef, Canada)
Carol Steel (Mancef, USA)
Gary Kachamoski Leigh Hill
smE KN4

Hp 85 m
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3.1-13 COMS2004 OB DR E EHRDBRT

COMS 2004 @71/ T A3, TEROBVTHD, o, RII-ZITRTREDERND S
AN '
Keystone Sessions
Session2-Coms retrospective
Session3.1 - Industry Overview
Session3d. 2 - Large industrial users
Sessiond.1 — Tools of the trade: MNT design & production tools
Session4.2 - “ On the move ”
Sessionb.1 — Building a successful MNT region
Session5.2 — “ For life: ” Bio and life sciences applications
Session9.1 — Tech transfer
Session9.2 — Business models
Session9.3 — “ There’ s still plenty of microsystems integration today "

Sessionll-" Panel Discussion-The Challenges of microsystems integration today ’
Sessionl2 — * Panel Discussion — Equipment vendors: hew well are they meeting the

17



meeds of MEMS/Nano industry today?”

Sessionl3.1 -Reliability and standards
Sessionl3.2 -Part B: Emerging industrial
Sessionl3.3 -Foundries

Sessionl4.1 - “ Some assembly required
Sessionl4. 2 -Part B: Emerging industrial

applications — defense, homeland security

”

applications — defense, homeland security

Sessionl4.3 -MST applications: microfluidics, sensors

Sessionl6 ~Panel: growing strong MNT clusiers: implications for K-12 education

Sessionl7.1 —Workforce development: comparative approaches

Sessionl7.2 -Social implocations of nanotechnology

Post conference workshop: commercial applications of the LIGA technique

% 3.1-2 COMS DERESHELYE

Alberia Innovation and Science

MESAtInstutute for Nano Technology

ASME International

Micraly Inc.

Bennington Microtechnology Center

Micronews

Brewer Science

MiniFAB

CANEUS NanoMEMS Edmonton Inc.
CMC National Instutuie for Nanotehnology
Coventor {lympus Parinership Development Group

DeMont and Breyer

Phoseon Technology

Development Agency East Nethelands

Protoron Mikrotechnik GmbH

Digital Matrix Corporation

R&D Magazine/Micro Nano Newsleiler

Edmonton Economic Development Corporation

Sandia National Labratories

Edomonton Journal

Sensors

Elbau Electronics

SmallTimes

EnablingMNT and MST News

Soft MEMS LLC

EY Group

Surface Technology Sysiems plc

Honeywel |

SUSS Miro Tec

Intellisense Sofiware Corporation

Umiocore

IVAM

University of Alberta

M+¥W Zander Washington Technoloegy Center
MANCEF Western Economic Diversification
MEMSCAP

18




ZORRTBI BT/ AF 4 2 EROBEIR. UTOBED THo /.

(@Electronic Mosquite (M&RY > 7V /D MENS T34 R).

ANHV—=KENS, PUIOMMMIENEZFALL, EHtoBRENH -,
Electronic Mosquito &L T, FIOBBRBEDTNEI I THo7z. BIEE%EE 3.1-14
2. BAIMIoRFER 3. 1-15 i Lz, LA s, L1—16 IRTRDIT, BHEh
TER. 200VEHEL TS, MAEPZSEORATHHRR EORITEWIAISZH>
Foo MIEH TV OMMS TFINA AELTHELZRD LRIV THELN2EOPTHEMN
SO XRRKENWZ LRIV RAERS>THED, SHELEFETINEND D,

| Mhnapuait E:::> |~-\Inu|ﬂitn'“; i
toading appuiebis Tl mnnpie Cedsegp ! :
!
L
: _:;-—».l;'\ Terusy vaid [BANY
, .. {:7\ \ FEET Y PP ITRLIEH REENITE T
i _.:_2,'\'? P T
i LR ey A -
\}_‘ R
P
{onewfla i
% <
; i b
! & as -
H L A ¥ e el -
v capribiany !
Fiems [ Mosquito feadmy apparstus tettp compared 1o the o-Maosipuio 7 hlood

sainplitg provess (aghty

somshioe e wambi el the mvroneadic

cleationde dlfivg and e mtorobrrdee iPoly 2y el s

E 3.1-14 Electronic Mosquito (EM) D¥IE (G.Gatticker, University of Calgary)
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Frgure 3: SEM image showing a partial view of two microbridges mmplemented with
MicraGEM T process technology, The square holes in the centre are used to characterize

the reaction of flutds on the actuated beam.

& 3.1-15 Electronic Mosquito (MY > VYD MENS T/54 R)

Thermal vs. Electrostatic Displacement

<4

i
=]

Dasplacerment fum)

J 0 Lo BN H 143 12 R Tk

Vollage {V]

i Theammat w—— Sloctrosiatic

16 2H4) AL 24y

Fieure 4 Displacement comparison between thermal and electrostatic microactuators

with the same dimensians,

B 3.1-16 Electronic Mosquito (ML;&H >V 27D MEMS /84 R)
(G.Gatticker, University of Calgary)
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Q@ERZEA A= FD=H0 Si UltrasoundTM DFF2E(L

Sensant Corp. ( SanLeandro, CA, USA)A 5, 40mmX30mm @ Si @ 3D FO0—7 AR L
REDBEND o, FONT+—X L AREILVOROBROEF LI SNTNS
(2005 EELARIC ANED S ETFHIL TW3),

W
2RI AR &

Sl M rasourxd

£063 1955 P4}

B 3.1-17 BEERA A—-C 2 /OMRRREM

Rtz kR, 2005 F 10 ACRBAIORG 24— —FT23LOTAINA =2 THo7-.
728, TOFEIX. DARPA, ONR. RETE, NSF NSOV MEEZIEED T ETH -,

@F /HFEWNTERNENRAA R TS5y P74+ —ALH. T. Luong, NRC, Canada,
Univ. Waterloo)

T7r LML —OBEHL—Y—T ) r—2 3 L TF /I NFERERL., {2/ T
=L LTIERAT S EOMENH o, BHE~3m OBE&F /KT & SWNT 2HKEE
T —iZIA (Hydrogen Peroxide). F 74 A ASWINI{EAE T JRWF (V) d—2€ >
H—), Cu F/RT (BH#E 4~8mm) +SWONT (BEBL R, BREr =) KERT 3 &
DEETH >,

TDEMIT, FIRTFE INT ZHEWENRAF 00775y P74 —AICHAT 23S
bdhol,

SIRERERU T, MEMS BEUTF /577 /00 —0lREIC DN TIRES TOASEER
BTHZEOHRER >k, EPFRATFTUAPENBECE S0, SHOmDH
BRBTHD EORBNHN, iz, N4 - BEFSEMIZ, BERDBEEBINTNDA,
PRAEADRBEIRE T E Moz, EALOEMBRABNI EHHDEM, o —
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Fou ToBUER] ENDSO— Ry TRRENTNS (3 3. 1-3).
F 0BT A &N, CONFICHREESZADEDITHETHES I,
2 3.1-3 COMS2004 TR h/=ix#iiO0— K~<wv 7 (Timeline for Commercialization)

Now 2005 2010 2020
Elecironics Nanochips Organic Molecular ultra high
Microdisc transistors performance
drivers High Density { Computers, sel
3d high| Memories, assembled melecular
definition | Components devices
Displays Manufactured | Holographic
Mobile Video| by molecular | projection TV &
Satellite Manipulation | Mobile phones
Phone
Materials Nano coationgs | Smart Anti-corrosion] Designer molecules
Sunscreens, materials coatings. Programmable protein|
cosmetics, cloihes Efficient fuel| catalysis
carbonnanotube | Resistant cells Designer Chemicals
s fibers fibers
Life Science Biosensors & Biochips  for] Designer
lab on a chip| proteomics, bio-diagnostics  on
diagnostics | targeted drug] chips at point of need
delivery,
artificially
grown implants
Sensors, Environmental | Improved Pollution Global monitoring
Devices monitoring and] accuracy GPS conirol Space and satellites
[nstruments detection systems, Personal
systems detection moritors

IOEWMTY., T/ TV /MRHFELEMAPF LAY TIMAH (ERPREORMT >
DoTRE) EONBOPDROMbRnwI EMElEN, FIAT4 T =T A
OWMOMBOHENER .

SEOREIT, T/ T/ 0P—04HNREEL T FREMRENT.

« Toxicity of nanoparticles
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+ Self-replication

- Convergence (NBIC)>transhumanism

+ Medical diagnostic, DNA diagnostic

«Military use

- Existing and new questions, some too far away for direct TA

+ Existing and new questions, some too far away for direct TA

» Mostly deepening of existing divides: technological, military, econonic
« And deepening of medical-ethical questions

ettt (Eth) ICBIL T, MEMS i 5id, HEDARERHMEELL TEASNT TS
59, REEMMFER, W FFVEOHEZET+ v FLTRBREVNI LN TH. L
LMs, F/NAF, F /AT 4 2 TRABERERBLEIEEZDTHD, EIES
RBFB0ERHDHLENA D,

(3) uTAS2004 (Micro Total Analysis systems 2004, 8th International Conference on

Miniaturized Systems for Chemistry and Life Sciences)

20044E 9 H 26 H~30 BIZ A7 = —F > O )L AT THfE X NzpTAS2004(Micro Total
Analysis systems 2004, 8th International Conference on Miniaturized Systems for
Chemistry and Life Sciences) D Bjm &L 7.

uTAS i, 1994 FOI L AN—F (F52¥) TOREEWEIHET S, FEEMHMT

EfiEfRLESAo0 - F 7572 70 —0RBENAT I - {LEAQEARET 525k
THbH, TOEETIR, MEMS IZRFENZMWAM TN - MEMEE 2 TRM & 2070
&, S EEESHME - HFEWTFE. BEREZHEEWS S ITV1 L A2HMET
HEN—HIZEALTHRINIOMMTH D, TROLICYHNIBETORETS
St 2000 ELEITHEREINZLDICRY. SETSRBDRHAEZIBPASZ &L/
272,

1994 6 | ZUAN—F (5 %)

1996 £ : N—H )L (A1 A)

1998 4 : N> 7 (T %)

2000 £ : TUAN—F (5 %)

20014E: £ ML — (AU

2002 4F . =B (B4) (1
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2003 4 : Aa—NL— (7 AVU%) [2]
2004 4 : VA (R x—F2) [3]
20054 : RA LY (PAUR : FE)
2006 £ : ®xl (A4 : TFE)
[1] Y. Baba, S. Shoji, A.van den Berg (Editors): Micro Total Analysis Systems 2002,
Kluwer (2002), pp. 1-983.
[2] M. A. _Northrup, K. F. Jensen, D. J. Harrison(Editors): Micro Total Analysis
Systems 2008, TRF (2003), pp. 1- 1346.
[3] T. Laurell, J. Nilsson, K. Jensen, D. J. Harrison, J. P. Kutter(Editors): Micro Total
Analysis Systems 2004, RSC (2004), vol. 1 pp. 1- 684., vol. 2 pp. 1-604.

B 1EIO=ER 0 FREOHAREKE 160 6BEOBNBICLE T~ ay S THE
o fZuTAS TH BN 0%, RENEK - BNEREDIILELMMLTNS, $iT, B4E
Pt SN DK DIT/zo7= 2000 ELRR L, RRAUASLEET, 230 ££(2000 48). 350 £ (2001
££) | 460 £ (2002 4E). 550 £ (2003 4E). 657 £ (2004 £F) LRAMICHIZTWS, 44
BWTI. BEHL BUDI 2 -7 7257 b22HE. TOTTANS Y
FASEKERDE—AFH 11-13 A0SR0V ARERICLDMELREELSZT, 20
BEENALEBEOANREZFIN, OV —F 14 V26K - RETHEVSIERE
fF5. 2000 EEANE. BHRBIT 80859 TH - 720 LA FEBMHL < B->THD, SED
rTAS2004 KZBWTHL. 657 MOT7A RS 7 RSN, TOOHO 422 WARIREH
THY, BIRBPEIHOTH 65% Thol, ChoDFERaINAERZOD S, DIHBLACET
N30, TNSOEMSDTN0HFTH O, 2004 FIZOTFERRICRITN- 0. LW
ABD 10%B LN EIEFITHEOVMIZAR-> TS, Fi2, ERENZHREZSTL, 34 X—20
TOI—F 4 YTEREL, EREOTOL—F 4 L7 EWLAN-3]4 ERERERIC
ShETHIFEN, 2E2ACEAEINS., IS0}, T 3 E/MIE 1000 R—2
ZHRALAMICIE>TNWD,

ZOEIIT, TOEE, HREMNICEEICL I OEWREOLNFINDIEETHD,
ZORSONEEMND &, BENTFOMEOLIERERS LT, FFICHETH S,
BT, FAEEOREZR. FELTHESAOT-3], Z0oFEHFD I EITLD, Ui
SHORFERELND ZEBAMTH S,

FFECOBMELELBIML THO, 2000 FiTiE 450 BBRETH - 28 MFL, 2002 £
U T 700 £Z2HA, RIEE 40 BRVEZRDDIETIIN &, ZOLIIZ, &%
2. A0 F)F 7 /0P —DHBENAF - (EFEAQERICHET 2EREART
i, HRTRLHEBRNHIROAZVEHRTHD, HAPVOPREL, BOEETHSE
D—DEE>TWnD,

AN I NBDLINI. GOy NEERLSDRENEK T, HAMSOR
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FEHEEDE a7, WO ESSWhSTFAFLARKEENMMLIZCD, 2002 4
HBATHEZNZEHHD, BRI, 7AUH (109 #4) 12k< 24 (95 £)
WZixolz. 512, 2003 EiZd 21720, DWiZ, FER. BENS OREFED 124
&, FRfELASR, #DHTT7 AV OFEEE (116 #F) 2 LEED, MEsFICBTHHA |
POMRET VT4 EF4—2HLTWAHALENASHER-T (K3 1-1T). ThEDZ &
i, R ZEEOXBEZITARIIBT RS - MAKBEOMANER L 22 &L0HK
59, BFEXE. BANBHE. BHRKEHEOETOOKRICK ZEELEEIEI OB M
SRMIEBRLEZECESDOEEDR S,

0 Australia
B Austria

O Belgium
O Canada
W China

8 Denmark
B Finland

O France

M Germany
Ireland

O ltaly

8 Japan

W Korea

M Netherlands
A Singapore
® Spain

O Sweden
0 Switzerland
0 Taiwan

O UK
OUSA

E3.1-17 JFEORRMH

FRESTONA AREORERL, E4MMLTETED, plAS2004 TiX, BROLHEIE
RETROEDTHD, RA N ABRERIRLTH, MilZHRé LEMANEZA
Zirenis.

9A27H (A)
WP —Fa 8
TV F)—ZE—F1 (Toshio Yanagida, Osaka University, Japan)
KrJ—Ta Y
-y -0F
MfgRTa=y
MEMS
TLFU—AE¥—F1 (Gyorgy Marko-Varga, AstraZeneca RED Lund,
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Sweden)
FihR 71
TartivA
9A28H (K)
7L+ — A —FM (Owe Orwar, Chalmers University of
Technology, Sweden)
MifesszE 1
T Fx N
¥i v
JeE R
T U—A¥—FN (Ivar Giaever, Nobel Laureate, Rensselaer
Polytechnic Institute and Applied BioPhysics Inc., USA)
kR > 71
o AVIACZA=E T TN o
9H298 (0K
TV —AE—=FV (LindaGriffith, Massachusetis institute of
Technology, USA)
A v
Sy Ek
AT
NMR
T3 —A¥—FVI (Fred E. Regnier, Purdue University, USA)
2%
MS & DEEES
9A30H K
Lok E i
kil
AN AT 4R
FoFuTED ST

ZOHRTHRIITRMICEERA O EENE L, FRMEETAITRIHFORKRIIDONT
TOFHIERET D,
ST AGEBREDORDOTT 70T 25—
24 ) INAZN—F v b RNAI A7) == 70kpDiravdavNIiElH
Bt lari AT A
A7 OF v RNV PICRMS BN EEBHT 53R ICL3F/E
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— X D—KHRtEEE
F /e 1 T HRIEO DO 1 XolgHIAROFA
TAOTINAF 4 2 AERWE in vitro F N ZHRBROTA 7 0D

$rUWELD LA .
BT7ART VT /7)o FHEMICEDERLAEF JES—2RWERET v
tAFuT

BE Y& 7O HEHC L S AENE
Fx 2RI A OGSz kS em S O RE S 7T
T4 AZ X B2 MmO HMKAELIEE

D BUtFABRBHBSEOLEDOYA20Y 724 — (Massachusetts Institute of
Technology, USA)

AR, M REI NS 5B < OWEEEL TS, in vitro I TEE
IO EINSOFREEOEERTSICEDNTLUES. Zhid, FREERTOEH
WHEOAZEA, EFR0.5 mmEE (FFHIfE 10-20 fEi2E) THhD, ZOFZMEMNHERL
TWABDIZXML T, in vitro CHBTAERZIZBVWTRIOKZIAMNRO/NEL, MK
AT SR OB ERBREDVETTL20TH B, WA, in vitro IZTERET-
FornE, FFEMES ¢ RO LI RBEEROETINARE L THHT 2 Z LIZIRR
Mo, TIT, RNFETI. FHEREERES &R <HHMMEFEE TS D071
U7y —&2ERLE, in vitro IZBWTHIFREEZHRF I EICE, filzgMTo s/
FIVEERLFET. HEAASE, IO in vive IKBITAEEZERLTHER
580, CNEERTZEDIZ, 2O 20) 75—z Tid, e (Fh) do
184 OEMIMAT R IZ BT MO E RS & FREORBEA (~0.02 - 0.12 m®) 25
WEER L sk 20X E 52 &L (H3.1-18), W< D2hDOT17 0y
7y —DFHA RO RIERRESNS, 300 x 300 x 230 -nfREOF v 3N
ETHHENIEREET, K3 1-19DEDRFv rRIIVEEHLE, 2010l
FHZ—IZED 5y MFEEZER LA E A, HAEE T 3 RITOMMEEO KR ATHE
BANFE, TRSEEEREMROINREEIND ML P TN—RAaE{T-o2 &I A,
FEAEDHIBMNER THB I ENEOM -/, —4, FEHilRbEIREINEMN, h
SIITI/O77r—PIRENARINTVWBI BN ER- (K3 1.20). TNHDL
EMS, TOIA YT Y0 in vivo OFUNRIEEEBRBL, O THAR EE
MAXhTWAZ ENtbhvodz, £/-. invivo DFFIR. 254 -tk D BI85
FFIKE, <1270 727 -tk 0L ZFROZENTNOTINT I VRIETOHR
BLANEY)TIYAART-PRICEDARSEZEZ A, SHSEAERTMBETIIRELSY
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oL Fal—arENTWEOIHLT, 912700727 —ick g L=
T, &0 in vivo OFFHIRICIEWRBL UL THD I Ebh-7 (F3.1-21),

celis sef-assembiad inle

e - s siue-like struslures
[T
[}
ool - . t
scaftold
¥
fitter
support .. Kis
scaffolg

w - Jength scale ot celt self-tganization ~ 300 pm

& - length scale tor oxygen diffusion ~ 200 pm R .
Qo ~ 1103 0 cell eulture medism ~ b plichanmekimin 3.1.19 300 x 300 x 230 pm @?‘\’ \/*)[/’gf 4 x 10
1¢- shear stress on <edls < 1 dyneom® [4] pl %t ﬂ: l/fC—‘?’f yanl)ryosy— (E) &, 20 x 50

% =HO .
3118 AHEEARENET 1y LD (ER)
DT 55— ORI E ST A—F—,

Refative Albumin Gene Expression

Isolatad

w

H Hepatocyas

2

H )

o1

£

4 . in Vivy 30 Dhergacine
-3 Lrvar with Flaste Sealsio
5 “

i=

=z

>

=

B

3

G rmn e eenr e s s s s

E3.1-21 in vivo OFFEM. SR LAFER. vro0U7
S —ICTEBRBELEFEROTAT I AGTFORALA
NE, VTG ALALART-PCRIICEUIBAIZER,

B 11-20 (& RU7nELrEeso20U7
2& —RTBREINFEBOEEN A%
WA TN—RBLEESR. (0.0 (Q0th
FhofisEHX L ER.
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@ &7 /ANAZAN=Ty b RNATI ROV—Z2 DD 30 3uNIREEf
YrxoirqgrisAT A (Stanford University, USA)

awuPlavunNLy ) AOSEEERMN 2000 FizREINLE. FEORET ST
5 RNA F# (RNAD) 2%, MEFOREZARDEDOMNZY—ILELTHWSRTWS,
TH D RNAL ERRIZBWTIHL, 60pl $2EED dsRNA (2 &S RNA) Z 10005 200 D g
a UNIEIZ 60 PBRENMITEHTT P22 a L TWEN, ZORERIEHREYT
HOEFHECENLOTHZ., APETIR. INSOMESAERHRRTAL, B P
23aviATLARBRBLE. RAVOMIICEDEMLEAS P2 ¥ - REBHTIZ
LBENES—ENERLTBD, 12020 aBOEAEEZF-TE2LDIR
S TW3 (K3.1-22), 7HO—-ZAF N LicaE8keardaunNiins:, EAEmH
ERAGLIZATA RAHZALRERLE, BRFEHIIEa—F—iCX D20 2 KT
FERREREBL, 1Pz 05 —OMREODRETTSA AL h2{ToRE. 12020
arEFD, Tx 7T miZBTMETRRSOEDOAF vy 22 Fd 8.5 43, 100 @0
auPaUnRIBADAL P a it TAURICET L, K3 1-23 11, ﬁzéﬁ
REFREA Do alLEERTHY, 6XLLEOERADA ¥ x 7 a kR

Fro Ein, EBETTHD arpadillo WTHETS dsRNA 220 P27 —12&D ﬁ
BENZA >Vl arlikzel s, REEHNZERICHBBINS I EE2MHELE (B
3.1.24). WM TR Pz a P ATAICED, RED 10 SO RNAL X2
—Z T ORI TE S,

Piczoresistors

Mictoizioeior

'f.
Chin Skt
Lmbrys

i
Camurg ~ ’ Qq,upmgvnQuQ Chip

Zoaintiens H .
SV I I i
i s

3122 HBALYriiariATA (ER) &ER
TN —REA YR -DRTEMERR (6E).

(3124 BAEML a3y PaNTRIIRSNDEREES

(EER) &, ZIRET armadillo ITH% 95 dsRNA # 2
b E R Ptk DUAFAICEOBEMIZIA P22 a LR (B

3123 >avia 'DJ\I.EICDEEE .

WEmE (EE) &, REAAAFKE

1TrPxrira LR (TE).
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@ TAoO0F v U FNPICRASHAEHNELEBHTIFR I /ICLDTFT/E-XD
—AEMEE (CIRMM/11S, The University of Tokyo, Japan)

FRIRMNEEE AP OIKGBIIENTREBLDIBETEIE-F-F NI H

THO, RS TE—F—ELTOERANSRINTWVWS, AHETH, MNEETT
20F v xRV ECRASESZET, ABBICHETERRIIL W/ ik A7 LD
HETHO>TWD, FRVE. MINELOTA FTA%EM S T I AWMIZIM> TE#L 29,
Bz 7 0F v RN ERCERS LT T, coHERdmARttER->TLED,
FILT FRYTA—FT4 T LRI 7O0F % CXINVARERBRLUEB/NEZ ATP ICX
NIEFHEE, FOBBEBWTHERZRTIECIDFORNTTIA - 1 FA%HZER
ClicliimE8a5hika2E>TWS (K3.1.20), ZNiZED, ¥4 7 oE—XD—HE~
DA EEHLTWS, (F3.1.260 2OX57, U2 TFET1 7 fith7 N1 20/
B N7V R B F/F200—0b by YT TO—-FORREHET S
FHOHLNT TO—F ENR D,

{4) Onentabon procnes  Qloeg
ansay wiltt 8 bukor fow Mavied
dhgction of microtbuks follews
e flixw

{a) The original picture of bead assay coresponding to Fig. 2-(6)
Beads (320 nin in diametar} movement on otiented and 'mmobihzed
microlubules. Right-hand side is the upstream of buffer flow. which
means beads arg transpoded Lo nghi-hand side of the picture

Eirpra-Colieg ishs Gatfasa aeng
#e direction of the buflar Mow
willnad plus/minus ofletibakon - -
e "5 j"‘l
% e K
(6] BRads rANsHOT 6% immobiized 8- -q
4 oL, s .. e
{31OMIng Bs3uy RANT S th AR rwhon Jx’cr.mu’e ity ? " gt
| . T T — 5o
@ 3.1-26 ¥ ’f 9 =} ‘3" b T/*)lf V\] 03:’2'3?{3203 (1) Superposition of 16 pctures from {a; {c) Clesaup view
WANERA LI fUNE DRI, B 3.126 (a) MINEFLERSA KT B2

yEI-F4 7 LEE—X, ©) 28BEIC
1 0EBEL-E—XAH+EREOE AL
EFOEAR ().

@ F/HEEEE 1 SFREDRDOMERRY A XOIHEBTOFIA (LIMMS/CNRS-11S, The
University of Tokyo)

TEde, MEMS £URMICKDMERL 22U a2 5 AR LD 71 7 OZRIAMEE - £(LF
BIGHELTHRENTE -, FMATE, EHITASRVRY —LAITENYHEZHRAL
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TRIGHBELTHWS EEBIZ, TOURY—LERA7ORETNA AICEDEEICT
ZEal—1a s TELENEREILE. ZOERRURY—L (HE S pn BLE) iz,
A-DNA (0 3.1-27) A E—X (K3.1.-28) Z1HFLARNTHATHI EIZRIILT
B, URY—ARENIEET S DNA i3, ABHPITINABRRICOERZZT 2N
&by, [FEEMAEBEEICHT AN T - LTEHS I ENREE N,
TA 7 OFETNA R LICERLE 705887 LIk 2FBRHS LRAIEZ
ok, TOURY—LEZEHFIGEM TSR, (M3.1-29) IhZ2HT528T, i
SMEENELEVRY —AZMET B EBTEEERD. F ./ MR B THEMES DNA
NG DEMETHRRZE. LOMEL R THREAT S I 2ARRI N5,

AC
Voltage
MEY

— K 3129 WEAEEEKDEMLC
3128 URY—h  pmygy—n RED OEH.
K317 Uty—adicz  PRHALLHEE 200

AUTA-DNA OEME &, nm DHFE—ZDT
F 7 EHOE.

® TAZOATINAF 4 IZAERWNE invitro ¥ N THRRROVA 2 0OEADF LW
ERU#AA (Institute for Analytical Sciences, Germany)

RA R ARBRICBWTHKERT 7074 2 7 AMA TR, iRl N7 HPUES
IR ERWEY R TIOBEFRTN, ZhhSoRTFNAAA472 /02—l
BIFBRELRF—ITHD, TOF N2 HOBREFITTHWTIL, EFEMTE SN
MRS NI TR AT AN N Y=L ERBEBLNTHBD, FRAATE, <12
OWETNA ZZ2FATHIECLD, FONRVARBOGBLEESBRERBIZI DN
A ZN—"Tw by NIRRT EEE L, ZMRCB0L T, RBILEY N0
i (GFP) ZHBRAALETIAI REAWL, HEANMSZEMTSI LRV ETORE
EEBREICRIEL TW3, 2L AT AOHKME LTI, 8 DNA &5 NI HRBITHE
it ORE R EERICEEARZSEM I 7O0F ¢+ RNV 2HWTWS 2 &,
EORRALEBEEZMEBICHLADZ & T Waterinoll MOV gy 2EREE, K
B REHIET 2 EAELETH S, (B13.1-30. 3.1-31) & N7 HFEHIIZ, DNA
25175 PCR HEO XD ICHMAR O TR, FINTE I EIZTORBNRNR2D
BEBBOERMERLTHEO, EVAFLAOIDBEHRICAERZHBTE, ERORK
HARAIRETH S AT LAORREIBHETH B,
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