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Rapid Prototyping of Novel Optical Materials by using Self-organized
Honeycomb—Patterned Polymer Films

MERER (EX)

MRERRE

T4 Ewl  (SHIMOMURA MASATHUGU)

RIEXZ - EFAFMHBESFHRHEE - ZR
HREERES: 10136525

R B OBEE - K2 TlE, R ELAT v 7T /T 7 7 ul—0xF—HilTh 5 H Olikbic
X257 - I uEEERE, RA LN CTHAMEMA v X2 MAEDELZ LT, 21
KT RCLDTIEY R0 NSV I NRARETHD L 2RTIENTE R, £/-. <
AT B RA=R =2 — VOMILEBT HN=N DESZHE T A VAR FRIMEE T + h=v 7
FEICRD DA L AR LTEBY .. LRV T I 7 a bz ko> TRIENER O 7 + k
=y JREMMBFREE 2 B aRALIC L  EIEITER(E & R E LT SN MBI RIS L D,

AV EA
(BEEHAL - 1)
[ERESE LiEESE & Ft

2006 A 29, 200, 000 8, 760, 000 37,960, 000
2007 “FBE 5, 800, 000 1, 740, 000 1, 540, 000
2008 5, 800, 000 1, 740, 000 71, 540, 000

FHE

R
o El 40, 800, 000 12, 240, 000 53, 040, 000

WFIE5T 8« BB I

B ONE - H - T« ~A 2 B R F R S A R
F—U— R [ OHEE. = AR, T4 b=y 2R, M, Ta A B

1. WFIERAE SO 5

BEEZ 13 K v — IR A EE F ok
i« W DI T, WO ZAFIC XL 55U
BUC X > TR ENH A S, WIRE RIS
FEEE L. AEER L 72 KT o BRI 72 Bl A
BRI L Ze > TRBMEDOE WA= AR LT
BT 4NVANELNDZ EERWEL T
7= (Langmuir, 16 (15), 6031-6076 (2000)),
INEHBIREFVE 7 4 v DTSR S T
MEINSERITE 5, SILICHEELIL. %
FEE 7 VA HREE LT, v/ 7
L X7 LA (Langmuir, 17(5), 1709-1711

(2005)) 7 4 b= 7 s (Molecular
Crystals and Liquid Crystals, 377, 285-288
(2002) ) 72 & JeFEFERFLLTHRATES
HEEROERIZ T L T & T,

2. WO EHB

AWFIEIX, " TIRRO¥ ¥ A N7k A
BT 5B CMBEREEFIA LT 72
rar~3IruarAr—,LoEHE 72
ERFORY ~—HEEZ R L, ZhE&ElL
THZ LWL EETIRETAE L BIT, M
LI L7k b IR O e EAIC L B



NP = ALEAT, EP DL T + b=
v 77 it el 5 I A YRR D SR B 2 B
THLZHAME LTV,

AWFFEORAIT, 74 F = 7 fEERIERIC
VB L &5 MR T RN D
Wi E H ML FIEIC Ko TR T2 2
ET,WERDY Y T T T 4 — WA X
D HBEENDOLZMICT Ey K7 m v A E
V7 (RAER OB BIFE) NERE B &
BT 22 Licdh s, BARMICIE, B2
ZitEE R R o@D 7 4 v b R
E LT, &RicEamEirRibic ks 7+
b= ZiEmEEom EE &b, 22N
xR BT R 26T 5WE 2 0BT DI
0 % J1 R AL R B I E N B
SR EHBET 5, a3 — A MEEh
T ARFLNAZ SR BT SR I AE A3 RTRE 722 Y6 2R (3]
ZITHZERE R IS 72 ElT L » TRITENR L
ToHmEmIFRE) 3R LIERIGR EIc L -
TR =AM T 5 Z LT, flfEIC)>ETEI
FEIRHRET 24T S Z LN AHE L 72 D,

3. WFFED ik
(1) =7 2EEO R

H OB CTER L= 2 LE
7 AV LAOESTERZGII L, s Rz X
DT=OIT, @R T/H=T LRI E 2 R
T, AIETIE, RO =T LT (v
DE G e D BEMRA v 21T,

(2) N=0 DEREILE T 4 v L OMFLES]

il

T4 b= 7R N ET DOk
FIXA e~ o b, - T, 7
N/ =30 NI/ = B G N B L =
DN T AEEALE A Y — I E R D Tk
DR RD B D, ZEHV A XITHEFET D
KOV A REFEL TWDHIZD, ~ULF =
BRI LV BEBROHEEZEEIITY) 2L
TAHTLEOZELY A X MR < #EkT 5,
Tz, BUUEES D TR EEFIHT 52 &
T, MALEOIIME D ATRENE 2 iFTT 5,

(3) N=H AHEEMALD =Kk A b
b & FMFLAN ~D R A
JETRHEHZ B E LT, "= MR AL
BT 4NV DOMILN~DOEERWE %4
A - EELERGTT 5, TOHITIE, Jeid
bR 2 W= AL ILUE 7 4 Vv A
EUERLL, AFLOMBABRIE Z @D 5 & & b
LD 2 R— h A MEEK D,

(4) N=H DRSHE 7 4 L DO
&R X B E O 21T O,

4. WRZERHE

(1) =7 2iEEOEREL

NS AREYE T 4 NV A~DIEER A v %
Tk, TP, A VX0 L 2548 EH D
WIEEBBA A N MG T 4V b~
AT HMEND D, AARE T HMETEIE
X o THEMW L OIEEM R 2 Bl 22
THEE . REEEHOF ¥ —7 v (HE
ZrRE IRETORMIFEEZM ESE 57
OIZ, T a—gER LAy 2 T
THESNRT VU LR DL )RR E a2 —
T AT D, Borld, BBETEEI O]
WELHOA Fra—Z—%H\T, N=0 A
WEZ7 4NV A EICBBEF10F ) A—H
DHE L NG ADOMERER L 2%
iR & U CIEEM A v X 24T o7, HERER,
TUE=T ., B RTI UL EEESDRIGEIC
RETHILTHA=DLEET 4V LDFR
HIZER X > % LTz, 12, = LS
TANDLRLWNIE T —EiE7 s VA&
FiEE L LT, WMEMA v F LT O%ONE
(A 22 b 2 Y v 7)) 12k o T
Bk S DS RE R,

& & X

SRR

T " i §
—_—

T
hLBETLL e --ar.y,n-m.il;&.uj"l-‘.rf\.* R o]
i 4R BT ) w_{?ﬂ
¥ e e O Iieinlalelel SEESSNE T
- - — =
Ll Yy 5
T E—

1 = A EET7 VLN T —
WG 7 4 )V I % st & & 5 g A
X WA BRI L > TERTE NS 2
LHIEERBIERTE D,

(2) N=T1 DERZALUE T 4 v A DOFHFLEE
il

ANF o BRREXF Y A NERTHD Y
T AMD FICHRET 5 2 & T, FERIEEDH
BEBZ72o7-, ERT, Bt ETOREE IR
IEFIR TR I 72 - T =AS, BRI o)
WX BHIEATREL 22 T I
EI CHIFLZ BRI D Z E N AR L 72 o 72,
ML OB LD 5 —oDFikIX, —BAIE
L Ton= ) DR U 7 1 L D % B
FEMAZHE O 11T, b e & HICIE S5 07
HETH D, BMUNEIERR OIUHE 7 8 0 505 M %
FIHT 52 & T MFLOTRR AME & il T
x5,

FORER . IHE 5 18] D F 5P 2 G o
5 LT, b L & G ICHLIEHIE S AT RE
eol-, BULE Vi Z & T, 7 4L A



DA E 35 I 7 b 300 ) A—
HINELTHZENTE T,

(3) N=h AEERLO L =R A
1t & HFLIN ~D W E A

HEAEE TR AT HIERA T =/
—VARA Y I~v—IZ KD =0 BERE AL
BT 4V AOERNC T LTz, HIEWE TR
KTHDLTDIT, WA EREEL DN
HENC X AELD X A 2 v 7 &5 D MER
H5, K6t X oiT, WIRWE Dl
#ITH 2 ET, LR X— K A MEE
NBHZEMHEHHST,

X6 : SEE{LIEIC X D= DRESFLE 7
SV LD ERY

(4) =T DARZAVE 7 1 )V DO
INEHIREET 4V BTZ AR TH D
E DB IEARICITHGELATH 0 YeBiErE
B2, BB ITA RN H D |
MADOBIOE (7T /8F ¥ —) IFAHAIZEKSF
L., EEAF TR RE D, B2 HRA
L7201 BEIE 7 4V A O KRB 1
L. AUXEIEON=T 2EET 4 VLD 5
007/ A—HZBIT D HERDO NG E
Kt E Ty hTBH L N=h aEET 4
I DI AFHAFEIC R & KT L GEIERERD
AT 58 A2/ L TCWAERALNTH
b, ZZTHEETREZ L, A vtk
S TA= I BEE T 4V 5O ARG
DEFTHEHILILODM ELTNWEZ &%
RLTWD, ¥ A M, ~N=0 A&
ANLBDA00NHI900F ) A—ZDT]
BT DFBBEND . A v F A 29
L CHEHEOFEEMEITIE LIET T 501
KL, N LEET 4NV ATIEA Y XL
HLODIE ), BT TIEdD D FEERI M
LTW5b, ZORERIT, A — g 17
v MElc k> TH OBt EAH+ 5 7
A IV EDRFENEL LT Z LR LTV D,

5. E7pdEIam L
(WFFEFAE . WFIEo 8 M ONEHEIT 784 12
(=)

GdEEEams) G151 <aTHZH Y >
@ H. Yabu, R. Jia, Y. Matsuo, K. Ijiro,
S. Yamamoto, F. Nishino, T. Takaki, M.
Kuwahara, M. Shimomura, Preparation
of Highly Oriented Nano—Pit Arrays by

Thermal Shrinking of
Honeycomb—Patterned Polymer Films,
Advanced Materials, 20(21),

4200-4204 (2008)
@ M. Kojima, H. Yabu, M. Shimomura,
Direct Observation of Dye—containing

()

Amphiphilic Copolymer in the
Honeycomb—patterned Film,
Macromolecular Symposia, 267

109-112 (2008)

H. Yabu, Y. Hirai, Y. Matsuo, K. Ijiro,
M. Shimomura, Double-layered Metal
Mesh Film Having a Limited Viewing

Angle Property Prepared by
Electroless Plating of
Self-rganization Honeycomb Film,
Macromolecular Symposia, 367

100-104 (2008)

Y. Hirai, H. Yabu, M. Shimomura,

Preparation of Metal Microdots and

Microdiscs by Using  Honeycomb
Template Prepared by
Self-organization, Macromolecular

Symposia, 267, 95-99 (2008)

H. Yabu, M. Shimomura,
Miniaturization of Surface Patterns
by Combination of Contact Etching
Lithography and Multi—step Shrinking
of Stretched Polymer Films, Polymer
Journal, 40(6), 534-537 (2008)

H. Yabu, Y. Hirai, M. Kojima, M.
Shimomura, Surface Properties of
Honeycomb and Pincushion Structures

of Various Hydrophobic Polymer
Materials Prepared by
Self-Organization, Journal of

Adhesion Science and Technology, 22,
277-284 (2008)

D. Ishii, H. Yabu, M. Shimomura,
Selective metal deposition in
hydrophobic  porous cavities of
selforganized  honeycomb—patterned
polymer films by all-wet electroless
plating, Colloids and Surfaces A,
313-314, 590-594 (2008)

Y. Hirai, H. Yabu, M. Shimomura,
Electroless Deposition of Zinc Oxide
on Pincushion Films Prepared by
Self-Organization, Colloids and
Surfaces A, 313-314, 312-315 (2008)
M. Kojima, H. Yabu, M. Shimomura,
Preparation of microporous and
microdot structures from
photo—crosslinkable resin by
self-organization, Colloids and
Surfaces A, 313-314, 343-346 (2008)
R EE, BE, B ORI XD E
— R NA T v RMELORIR & BEE

B4 T, 56(3), 125-128 (2007)

H. Yabu, Y. Hirai, M. Shimomura,
Electroless Plating of Honeycomb and
Pincushion Polymer Films Prepared by
Self-Organization, Langmuir, 22,




®

(%

)

9760-9764 (2006)

H. Yabu, M. Kojima, M. Tsubouchi, S.
Onoue, M. Sugitani, M. Shimomura,
Fabrication of Photo Cross—linked
Honeycomb—patterned Films, Colloid
Surf. A-Physicochem. Eng. Asp.,
284-285, 254-256 (2006)

H.  Yabu, M. Shimomura, Surface
properties of self-organized
honeycomb—patterned  films, Mol.
Cryst. Liq. Cryst., 445, 125-129
(2006)

H. Yabu, K. Inoue, M. Shimomura,
Multiple—periodic  Structures  of
Self-organized Honeycomb—patterned
Films and Polymer Nanoparticles

Hybrids, Colloid Surf. A-Physicochem.

Eng. Asp., 284-285, 301-304 (2006)
H. Yabu, M. Shimomura, Mesoscale
pincushions, microrings, and
microdots prepared by heating and
peeling of self-organized
honeycomb—patterned films deposited
on a solid substrate, Langmuir, 22
(11), 4992-4997 (2006)

%R GF3 214)

Daisuke Ishii, Hiroshi Yabu,
Masatsugu Shimomura, Water
repellency and adhesion

properties of dome—spike hybrid film
made from self-organized
honeycombpatterned polymer films
[Hybrid Materials 2009] (2009 & 3 A
15 H, 7J A, Tuors)

Daisuke Ishii, Hiroshi Yabu,
Masatsugu Shimomura, Droplet
manipulation on high adhesion
superhydrophobic surfaces

[BIODEVICES_2009] (2009 41 A 14 H,
AL N FH IV, Porto)

Daisuke Ishii, Hiroshi Yabu,
Masatsugu  Shimomura Droplet
manipulation on high adhesive
superhydrophobic metal—-polymer
hybrid surface Engineering

Neo—Biomimetics and Soft
Nanomaterial, flifs, (2008. 12. 12)

Daisuke Ishii, Hiroshi Yabu,
Masatsugu  Shimomura Droplet

Transfer between Superhydrophobic
Surfaces via High Adhesive
Superhydrophobic Surfaces Made from

Self-Organized Honeycomb
Films ISEN2008 Returns, H
i, (2008. 12. 10)

Yuji Hirai, Hiroshi Yabu, Yasutaka

Matsuo, Kuniharu Ijiro, Masatsugu
Shimomura Application of
Metal-Polymer  Hybrid Pincushion

Films Prepared by Self-Organization
and Vapor Deposition ISEM2008
Returns, A A%, BEL, (2008. 12.9)
ARG, 8Os, TATBR R s
b OBEKE S TR <H 46 [FlE 5
F e ARKICHE T 2w, K
5L, (2008. 12.5) >

Daisuke Ishii, Hiroshi Yabu,
Masatsugu Shimomura Droplet
Manipulation on High Adhesive

Superhydrophobic Surfaces Prepared
by Self-organization and Electroless
Plating AsiaNAN02008, > H R — /L,
v TR —)L, (2008. 11. 5)

M. KOJIMA, Y. HIRAI, H. YABU, M.
SHIMOMURA Effect of Amphiphilic
Copolymers on Fine Structure of
Honeycomb—Patterned Polymer Films
Prepared By Self-Organization The
2008 Asian Conference on Nanoscience

and Nanotechnology
(AsiaNAN02008), Singapore, Singapore,
(2008. 11. 5)

Daisuke Ishii, Hiroshi Yabu,

Masatsugu Shimomura  High Adhesion
Superhydrophobic Dome—Spike Hybrid
Films Molded from Self-Organized
Honeycomb—Patterned

Films Korea—Japan Joint Forum2008
(KJF2008), T7%, (2008. 10. 23)

Yuji Hirai, Hiroshi Yabu, Yasutaka
Matsuo, Kuniharu Ijiro, Masatsugu
Shimomura., Simple fabrication for
the surface enhanced Raman scattering
substrate prepared by
self-organization and vapor
deposition HARZAMIEM S HEE D
THFWRE S AT 7 LA 2008
(JAPAN-KOREA Polymer Young Scientist
Symposium), HA, ik, (2008. 10. 23)
Hiroshi Yabu, Masatsugu Shimomura
Various Microstructures of Conjugate

Polymers Prepared by
Self-organization Processes 18th
Tketani Conference, Japan,

Awajishima, (2008. 10. 21)
Hiroshi Yabu, Masatsugu Shimomura

Fabrication of Conductive
Honeycomb—patterned Films by
Self-organization and Their
Application for Transparent
Electrodes The 3rd International

Workshop on Super-Hierarchical
Structures, Japan, Awajishima, (2008. 1



21

22

Qm)

WEEZE, &R, BuE, A B
%ﬁiﬂ%im“?’*%ﬂ%\tﬁaffﬂ%ﬁkﬂﬁ/\
T IT v OGS <5 57 [BlE
s FEhme, A, KBk, (2008.9.26) >
FHRE, BE THB &AM
B K & W TR B E <8 57
[mli& 5y - raatimes, KBk, (2008. 9. 25)
AR TE], B, mﬁﬁﬁ,ﬁﬁﬁﬁ,
A B bR fEif‘%% H ARk e 7 — 4%
EOFREER T ~ o HELIER A~ D IS
< 55 69 RIS B PN S, H
A, 4R, (2008.9.3) >
FHRG, BlE THB  REE
PEEBHE K K it DRI L O O AE T)
filf <A77V vy KNP /2~T7 U Ty
VIRV L AlE, (2008. 7. 28) >
H. Yabu, Y. Hirai, M. Kojima, M.
ShimomuraHoneycomb  Films; Their
Unique  Structures and  Surface
Properties 6th International
Symposium on Contact Angle
Wettability and Adhesion,
USA, Maine, (2008. 7. 16)

Daisuke Ishii, Hiroshi Yabu,
Masatsugu Shimomura  Water Droplet
Adhesion on Superhydrophobic
Metal-Polymer Co—existing
Surface 6th International Symposium
on Contact Angle, Wettability and
Adhesion, 7 X U H , X —
>, (2008.7.15)
Yuji Hirai, Hiroshi Yabu, Yasutaka
Matsuo, Kuniharu Ijiro, Masatsugu
Shimomura Wettability of various
inorganic nano—structures prepared
based on honeycomb—patterned polymer
masks prepared by Self-organization
process 6th International Symposium
on Contact Angle, Wettability and
adhesion, 7 A U B, A —
M, (2008. 7. 15)
KRG, B, TAEGE RS
> Z R LT mWoAE PR KR i o
W%&%%ﬁmé%ﬁﬁl<%57@%
FRFRRE, Mk, (2008. 5. 30) >
q: “k‘T wE, WBRFE, RS,
A ] Eaﬁﬁﬂhm”ﬁ%ﬁ_%%
W2 RIAHE TR 7 ~ S HELHTE ~ DI,
< 5T BlmayFFRERRE
2008. 5. 28 (f#ike) >
Daisuke Ishii, Hiroshi Yabu, Tateo
Shimozawa, Masatsugu  Shimomura
SUPER-HYDROPHOBIC ~ PROPERTIES  OF
SELF-ORGANIZED HONEYCOMB— PATTERNED
POLYMER FILMS Biological Approaches
for Engineering Conference, UK,

23

24

25

26

27

28

29

30

Southampton, (2008. 3. 15)
Miki Kojima, Hiroshi Yabu, Masatsugu
Shimomura Water Repellency of
Honeycomb—patterned Films The 1st
International Symposium
“International Center of Research &
Education for Molecular Complex
Chemistry
(IREMC)”, Japan, Sendai, (2008. 3. 14)
Zii#jtﬁﬁ B, THEGE B CAER
wﬁﬁﬁm“¥74NAﬁEﬁEﬂ
LR AE KR <Rk 19 R

A AR mF P # AL - LS SR 2,
filifa, (2008. 3. 13) >

Daisuke Ishii, Hiroshi Yabu,
Masatsugu Shimomura Water

Repellency and Adhesion Properties of

Metal-Polymer Composite Surfaces
Made from Self-Organized
Honeycomb—Patterned Polymer

Films TSEM2008, Hi5(, (2008. 3. 4)

Miki Kojima, Hiroshi Yabu, Masatsugu
Shimomura Fabrication of
Honeycomb—patterned Films by Using
Self-organization Method and Their

Surface Properties International
Symposium on Engineering
Micro—/Nano-Materials based on
Self-Assembling and

Self-Organization
(ISEM2008), Japan, Tokyo, (2008. 3. 4)
Daisuke Ishii, Hiroshi Yabu,
Masatsugu Shimomura  Fabrication of
High Waterdroplet Adhesive
Superhydrophobic Surfaces Made of
Metal?Polymer Composite
Structures WPI & IFCAM Joint Workshop,
filif, (2008. 2. 18)

AR TE], R, EWIE, s,
AR A RS LT BT — S

RIZ L 2 RIEEER T ~ U HEL <36 7 (4]
% oeh e # 2, ilA, (2007, 12.12)
Miki KOJIMA, Hiroshi YABU, Masatsugu

SHIMOMURA Fabrication of
microporous and microdot polymer
films by wusing self-organization

method and their applications for
non-wetting surfaces 2007 MRS Fall
Meeting, 7 A U & A A b
>, (2007. 11. 28)

Miki Kojima, Hiroshi Yabu, Masatsugu
Shimomura Micro—patterned films
fabricated by using
self-organization process and their
water repellency 2007 Korea—Japan
Young Scientist Symposium in
Sendai, Japan, Sendai, (2007. 11. 13)




31 Y. Hirai, H. Yabu, M. Natsuisaka, K.
Tsujii, Y. Matsuo, M. Shimomura

Fabrication of The Microporous Film
by Dissipative Structures under High
Gravity Third International
Symposium on Physical Sciences 1in
Space, Japan, 23 &, (2007. 10. 24)

32 Masatsugu Shimomura, Hiroshi Yabu,

Takeshi Higuchi, Atsunori
Tajima Nanoparticles of Functional
Polymers Prepared by

Self-organization
Process Korea—Japan  Joint  Forum
(KJF) 2007, Korea, Seoul, (2007. 9. 29)

(XEF) GF 21F)

@® M. Shimomura, World Scientific
Polymer Thin Films —Series in Soft
Condensed Matter— (2008) 23

©@ EREE, THEm, Lo E, Eik
MG, BHE— SFE—RF, 7uev
74 7R B 7 U T

(2007) 392

(PEZETY PEHE)
Ok Gt 1)
s TR S & V2 FLE B

WA - PATBO, Ban, LEEE AER

MR« BN RFENRALR
FEFE - R bE

S HE2008-121428
HEEFEH B - SFRk2 OE5 H 7 H
ERNs DR EHN

ORIt Gt o)
(Z D)
6. WFIEhLR

(1) WFgefzas
Tk B (SHIMOMURA  MASATSUGU)

FACR: « T3 FROER i S P TEpses -

iz
WFeE %5 - 10136525

(2) WFge /s

bk #B7E (IJIRO  KUNIHARU)
eHEE K5 - B REERSERT - B
e85 - 90221762

W % (MATSUO  YASUTAKA)
eHEE K5 - B RHEARET - Bh#
FgeE 25 : 90374652

#% ¥ (YABU HIROSHI)
WAL KT - ZouWEREARSEAT - Bh#
FgeE 25 : 40396255

(3) HLERFFEE



