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UIRIBSAF & Kt ol BB (CE T 2 RMEMZBIE T, < THUWRIERMTDAER T,
INAAZIXT 4 O RDERIEICE, REEEYZKRIECET DERZNLANRIEIRIAR
THD, Fe—AT, RIBEEETHICEAIIRBIZNEBBREFIOBHINEZICKOX
9., RETHESINDEMEEEL ISO TC266Biomimetics BRESR(CH (T Dk
BEMEDERY, 12 BIC/\) THESNZ2EEXMEZHTERNE 21 OFNESREE
REBEEEE 11 OFHNELSEZEH, SOE, "REENAAZIXTOR"ZEE(IC
WeLbX U7k,

X7, TAEYBRBERN EFMR - FRRFMEADILH) EMBERHBET) HSE, €
VIV DERERHBUTEEZTIRI,

FE BN FER I\ AAZIXT 1 DRAPER,
ISO/TC266 )\ A I X T 1 U RAEBABREZER
g BUMKRRBEAEFRRSHEMN, BEMREFZMRN "EYRETE,
BB FPRIRAFv—-Iv)\Y, E/ODLKODBERZRERMIFr—T O /O0Y-HESR,
F/TO/0V-EIRABERBBER/NAAIXT 1 VRADRE
FREB 20156411 A178 13:00~18:00
FESHPT | EERNREMRA D2<Etyy— HAHEEZE 2B AREBE
(DK EHR1-1-1 PRE 1)

mJ075L00
13:00~13:05 A =

(BRFERINAAIXT A D RAARSEEZER) TH B

]

\

<ZE—8B : 1ISO TC266 REPERZZDRS>
13:05~13:25 ISO/TC266 Biomimetics R&=ZE (£ 5E) WG W|S
(KERKZ) Tk &

13:25~13:45 ISO/TC266 WG2 EFEZEER REBEZFDHRS
(M8 - MRTARHEE) BB REG

13:45~14:15 NNAAZIXT 4 U RAOERREC~ESTEEFRREZBIEL T~
(EEKIMHEMRRN) BT WA

14:15~14:45 |SO/TC266 Biomimetics WG4 REPRZHIRS
(FEEFZHRBIZRMARZRART) BO E—AR

14:45~15:00 K ==&
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<EZB:RBENAAIXT 4 DR>
15:00~15:40 IRIZ - CSREEDSHIENAAZIXT 4D R
(BXKAYTIL—FTyRUY—F) B8 M2

15:40~16:20 BERKDIRIE - FMBBOSHTENAAIXT 1V IR
(== B3RP 8H B—

16:20~17:00 “£9%tkM4 & BRRIRHE
(RERFFIIKRZ) FH HR

17:00~17:10 K&
<PE=LR : TEVBMERMN E MR- FIAKBERADIAI EITERBST) n5>
17:10~17:50 2IVYHIBEDERICIDTSXEBVRROMERNREENAMA
VAT RN IvY::!
(EERMTREHER) BB B

17:50~18:00 BEi=&
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ISO/TC266 Biomimetics R#aE (£ 50) WG RS
(KERKRZXRZEPT TZHARR BERFE - 0AVEBFEER) Hk &
TEE 06-6879-7298 FAX 06-6879-7299
E-mail saito@prec.eng.osaka-u.ac.jp
http://www-ss.prec.eng.osaka-u.ac.jp/html/member/stuff/saito.html

1. WG1: Terminology, concepts and methodology
MEBE : 201564108208 (2#&=-B88) 13:30~16:00,
21 8 (£5&=88) 9:10~11:30 (WG1 28T 2AH5H
Zh0&E : TC266 BRELE

2. INETORN

WG1 D#8#& (ISO 18458) (&, Liege =& (g1[@ 2014.10 B) == (F1={&1E#%, 2015.5
BICHEREHAT (DXRDREE UTHEEEZH) , TORRT WG (AR, BEDETHD,
ULHLEEENDFID2RE (BlR) IERRLBDE, XEDEBERT—IDEZTED, Z
NSOEFAC WG BIRIEMEL TULWV e, IhIE TBREH (FBE) | OBEREFBEIDK
STHSHLLWD, THEIRISEBEDTREMESH) EZZNEXL (FHWE, ZF5FTLTE
h - BEZRWE, EWSRBAHTED) » FCTCSODABRFRERE, HhFFRE, &
FBEB, DUEBTH D, Fi2 BEEEDRERETHRERAN D D28, BATERCHE
BLIEDIIRERDEEEBTH D,

BH WGl DEFBEEBEOELD TEx, BREAER 2D, ELREDRE MAIZLLT
Biomimetics £ hHy EWSHIMTEXDAILTH D, INHEBER/IZE TIEFR) & TEEE)
DERMESVWTUEL, MEX, BENRIILAL, UHL, BELDEY - YR - b2 -
BHRZEDSTRICEDLED DEKGIER B ZATIICE L Biomimetics (X, BaIIC
Z<DEKRIERNBT D, TZIC WG ODR#NH S,

3. BELYUHOKF

FESNZ LR 2EBDS 5, ZBEIRR (Sustainability @ Work item (W) 32 E(F) (&,
SEEBERFEDOHYE, EHHINTE, BFROVLEBUEBREIEEDERNH DO, IFKODRE
RZFD (RHAERER) C&lChroTe,

BORBEZEWEHFTIRER TRHEHOT7EAXY N THD, BIODDIREEE
FBiomimetics EIHHIE U TIELWH DA H DD THREIEZ (FICE 1 DIER 3.) ) DEET,
FIED PBEZHER, &WS THEME) DEICRZTE, ULHAULABIEZESTH, UDIFE
C[FEXRRERFHERRETH o7z, BB ULKRBISWBDZONBDOBD, RAYV N,

TERFHEOEROEBATH D,
FA(E, & Biomimetics BHICDVWTHEES %= 1 I HRE (O—3THs 61H),
Remy 8Bk, 922&, HIECERI D6 Biomimetics 3 JRHIIE2.3.4.124H4 95,

RAEFES T &, SHEY R T ARBEZERICEL D

BU, BREEXLC7—RN\voUL X3,

KDICFTBIE, THD,
HEREGRUIZDOHEH (M 1D 2,3.,4.)

MEFRD IR EBFETYA F—F T VIED,

FHLBDILEBRTH D, Rald1—H (%) ERICERBBRD S D F, K

ZESUHEBENTL, BEAT s —RN\vH L, Z DR H1XBiomimetic 72 Ey TH LD

EEIVRTFLAEBIET, TUT M@ Lto)l— = (s THIZ R X)),

¥ OHEIO T DOEH], 1ING,

== Ao TOBRTHLHF, X

. TAEEEE ] DD OB RBITHK 55,
EWERER =5 k) T 5%,
JTLDEMERE D FE TR NI T 55,

I
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IWTvo) TR, AZEREOEEBRETORRAP Y- v MHBEREEERIBTD ME
Z3YZa7I), [CF B, HD Triple-Bottom-Line AR, (BRIBMAE, B¥EIHBDICUNET (T
TR]RE - HREMDBER) BEAL, HKEHIC "Biomimetics FHII X7 Ay Z—#E
U, BB THREMEDICIRIITS, BREUVTERMEEBTO (T—-/Lic@iiik) RS
WINNB R (Ci D, TORRTERVERDER - BREEHNED, FORaLH D
FMRLED, RMTCH(FSD Impact Factor (IF) %Z Biomimetics EXICEBAT DX S3ER
EBZEDOHNDHW, BLWIS/IRET, IR 18458 XEODRE (& : FODOFHELHNE
55T, NEZMOBHAIRNBEEOERMSIKBREFRMAR) CHL, ENZEET S B8
HRETDIRETH D, EUHNCREHNSUT, FIDE4OSBICBO>TEAP XV/IN—B
(REEFA) [CHRSALILL, EROFEZV><KDRTERZHEILNDFIE, RE
DFE (2014.7 B) THH—, BARERURFEZE L, WG RIBANRVLREBZRFOHD
BWSHETHD. TOERKT, NFYREEFRT WG XEDONEZ, RHOLEA (&
BoE) EBEETHTI RSB EN, BRBSIKTRVWIERGBHEZRDOZEERE LTI,
BE LRV, 22, A THRELICEDIESD (X7 1+ PDREER, 2M0 IFRERE) B
ZELICRBESZEREZIDDEEEZLFILEZS5H, BELEFEHKETPZAITPERET, B
BAEPT YL, EREABERMEDLETHD. NFHFIE 2016 FHEZBRICH
WI Z{EDFET, WGl THZOREMREFERL, NFTOHEEF[F O LB ITZ. FN
N WG ORHEATH S DD, WGH &£R3DD, [FSEBERETH D,
RRICEEBEBDOUIETE, BARE2RRERZ L. 1 DIE "Biomimetics BEZHIHI)
& T, FinRay DHFEHE LTI - FESTO #HEGDEENFHZICNDO >R TH Do RIER
EDEET, MO 1HOANBRHESELDBIXEZEFVWHLDLRBREDL, ORETHD. LHU
Convener (JB) (& fLiege TEE UL, &3EH, BEARKRTESEZ R TAVWEEZINRL, &
M7z, UDU TEINH B EEF], ISO AEHEETRINIEHSR OK DAy £X-> (k5
Nz, INCH TAVWEEZNRL, BEE 27D, EBCRAAIZIFHEL (KEFEZFD
BT—A—AICHERT 2D KT ZNELEDRE) , B8, BEZNOIPBIICR T, 2 K
BEEHSEM (F28) ORECHD. sIDDODBARRE (BIE) [FRERESNhEZA, RIERILL
FEEECERGBEANTHBPOITIRE, BSHIBBRBLZE LEXTEzTHD, <nb
Convener (& TBRICEERAH £E5H, EFBORERERTERER®N 72 —K7ONUE
EIFTHD, TOERIECHLTE MBEBICEZATHL) £EDFETHo,

4. #WiE

%@ 18458 BhRETH D, BIRIDKSK 7 BREBDZERICKESIBEOED TH D,
SEIFE I QTS/IN\EEOHH AR (2013.6 A) [CAfEZBORITT, LH ULIEEZLICSI
THRWNE, LUk 2 EXDRSNIERETEH DD, ELARE, EERICHHD Biomimetics
BEEZHT, OLBEBICHhIzDKIBEE (Matrix EAlICKD, FE@RAEDEL) &, FHE2HD
BETHZS (B - BOZEZEZEUHHAHICREBHLEL) . —ATERIBDIE, HR -
38317 18458 LRI, SWIEOHL DRI TeBTH D, 2 HIERLL, EENTEDS
KBEE LTI, CTHRATHD, HEFEBOLRE (RIFHRE) DIRIRT, 18458 DF’
EBESEHEOFRCEDVWTEHEBILTHERE L,

BERKBHNSEBREE LT, RAVICKDMERR ISO RE L Industry4.0 DEERIE
DHES(ICEOER UL, £10/22 D5EEST WG] Convener DEER:, BRx Ui, &
5I(CHIRIFE TEAF RN 2 TenBENCENTE R, RIE TEBEOE LOESITELD,
BEHIIEN) EVWSFATH D, FHBEALKH, HRIEBOD, BHIBOEHINIZRLBIRTR
[CRVWERDIERETH D, REIC, MAMMIEUTKRERES - TRZEINEFR - =R
MEEXBHETIENFEEEER, LD TREERIC, BZ(CHIT DBASNERN
DIEBEBTATDIEEDITECRBERLIEL,

19



IS0/TC266 WG2 EFEEZE S HEEEOHEA

Biomimetic Materials, Structures and Components

(ESTHFEBRIEN  W'E - SEMIFSEERE) fHE SRS
FEEE 029-860-4529 FAX 029-860-4697
E-mail HOSODA. Naoe@nims. go. jp

ISO HIMEDOHEFIAIL 6 Bk v (OFEEHE (NP) 0%, OfFERE (WD) ©
TEr. @ZEBRRE (CD) OfFRk. @OEEEREEZE (DIS) OMESKRUKE, OfcksERRE
HitgZ (FDIS) ORiE., OEERMEOFIT) . WG2 I1ZBUE TIX@ D EERBUE R R DO K
OREDEREE THEA TV D, WEFE WG2 2MERL L 72 Z21E ISO/DIS 18457 & L TRk S
e BTO R AN—EIZEfT S 721 DIS AGRICH T2 E N 20 1 5 7H 20 B D
10HA20H®D3 » AffTo T, HEMERIL, 2T —%2BDL5LF—LT7T7 0
EARTZNEMHE, P AL NN—=TboH T, FE, F=za, R4V, BR, AA XA,
AXVADPERE (B FH L A
T3 Ay MEEERK) .0 A /=T
HDT 4T RPN EREERLL,
PRAUN—ZEBAEED2 /3L E
ISR, BRI DS B D 1/ 4 LA
T GEFAREER) THLHZ 05
WG2 D JF %1% IS0/DIS 18457 & LT
KRB STz, RS Tl ERER
FIAIZ X 0 DIS 7 & A fE E Bk 2=
(FDIS) DAERAEZEN T,

1 ISO/TC266 =ik DT
(10H21R)

[R#=E]

2015410H20H%FA, RBHO=HT—7RTIVERBUFIZENT,
ISO/TC266 1E¥ 7 v—7" 2 (WG2)IX, Mk &, R, 2R —x b, EEHIMICE
FTONAF I AT 4 7 RBARICEAT 2 B ERHKZE (FDIS) OIFER(ZIT o7z, =ik
DBEMENL, NNV F—14, FTA24, ATH14, F=al1sh, R4V 34, X
124, AL A14, AXVR14, G224 ThHD,

FDIS OAERMEZIL, 3" DIS OFERZE LN KA Y T H D5 6 HA LT % 2
AN (BT 4 MU T 7 a A b)) KOMEIERIZH LEGEZID 20 bIEEEX%E
Tolz, WWTK « ROFEMZH T =y 27 L, HIRI AOHHJHK (X3) @ Ashby DIX]
DEXHZ, K4 LHEOEZHX, EMRONRAFTIAT 4 v 7 WO FliEE £ &
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D127 3 RO FIEIC OV TR SN 5.1.1 & 5.1.2 21k B ~BEI L o7, Tz,
SRDOEHENOSINLT=A Yy 7 A7 4 — KKFD Julian Vincent A% HH A L /3—|Z &
D ”reverse biomimetics” DBLEDO B ER EOERL G M SN TE L TWZRHZ 4 0 iR
T 5 TR R & IR o T,

[FRTHEIS SN TWS BARDEN]

WG2 @ ISO/DIS 18457 IZIXfHERIZ/NA A4 I AT ¢ 7 AEAGER%E & S Hr it O 3 E
PITWD, 1oDF, FHBZICHEELZAAREOEMNNTH D, EHBLRICEFIHES
N5ETHMBIIEEEE D DA TIRECEDREZBETHICEHEVE L TR
Molz, ITFERRE I NTZE FBMEEORLEEIRNCTH D “F /2 A—E” NEXTRET
DAEMREOBIETIEL L TR SN TWD, 20B1%, EMOMREE NI HERT 5
V—L b UCBEGFEIN 2 A OBREICIR S LY CRfET 5 FIEOFI & LT “=J/”
D PG % O BB OBARITZ L CTMF5E0 6 & LT HARDIZES B ST b,

[4%DFE]

WG2 THIRMEHETOE LAV A EIIRRAEEL, 1 2H 7102 2K (AAKRH) X
DY 2T ZHBEATO TETHD, ZORENRFBEEDORKE LD, 201 641 I
JRZRITRRH S, REEREBIEZR (FDIS) & LTRESND,
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INAAZIXT 4O RO EBREXE(L
~SEFEREEXZBELT~

(BZARRAEEAERRIMRSESHRAS / Fa—TZALHAREY Y )
£

E5E 029-860-5108

E-mail mizuki-sekiya@aist.go.jp

URL http://www.pengin.ne.jp/

INAAZIXT 4 D RAOBRIEEZRER T DI-OICEBRMEELEE (ISO) [CHRES
N7z 266 FEEBDEPIEZEE L 1ISO/TC266 Biomimetics (ENILU VD KA VIRIBIHET
DEI1LQERENS 4FBZIBX, 10 AICRLTE 5 DBDLAKREEIRESNT, IR
7£ TC266 Biomimetics I 4 DRI ESNTWVWBD—F VT TI)IL—T (WG) D55, 2
D20 WG BERFLEETEBRIESEDRTO—DODEBE DRI DI EERoTc, FFENIL
F—DUI—Y1THEINLEE 4 ODOLERETEYCREALLBEDORBELD 7 I

JU X LZ=ERERE E 95 WG3 Biomimetics Structural Optimization (&, 1SO %R
RIGEERZECDIEDICKRITTEFRETZRDIZIEICERINTE D, BFEEDRTH
I TICROSNIZT AT LAE UTREBRETEEZRETONGED 7,

Fig. 1 BACZSIBERBL 7L TV XLDVSHEDIRER > TEEYDIBIGEI R R DB

NAAZIXT 4 D RADERRELIIMERA L LITLUT, RABREOURELAEZNE
TLIBDEIBXTERBATROEHDEDHSN TS, EEVZ, BEARNLGHRZPY
=Ty RMOERANZULL, HDIVWELKRATIRVEGH TEREEDR TERS
BWCECHITBDBREINETTOERNEREREER CamDOELICHEESNTEL. S
©, WGPHRIVTI—TDERDERIC, BADEHDAERDN S EEROBEZPRED
BEHEMNTC,

RERZETIIE, Iﬁ”’fﬁ EZRKITURERICDODWVWT, HRARBETRDRUER SN, 8l
BUI-Y210RE6D0REBICBADNSDRETHRELU TEHZITOIENRT Y
ROTIN—7 Transparency and Stakeholder Communication D&&(CHENTHE
BRCHOIce FROVTI—T X, FA4OXTOREEZDOMICHEEND DI TI—F
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1 VT DBERDEDH SNARBED S, SENERBDVWTEENLBRT —IRILY—NE
BAERDEIESNTESY, HEN S5O Z—IXN@EYCHRITSNDEFRRECKRIRS
NTLRBLDTRERBRVWHNEDBRRCERDBTIEDICBEDNSRELILEDTH S, IN
(&, BFRELDTOCRADERREDERPRAT— ORI —DZ—-XDEEICL DT,
REASNDIEEZREMERSND K S(CED ISO DHFICIHZDHDTHH D,
HYROTIWN—T TR, EENBEORT—IMIY—&II2 27—y vDE >N T
ETEDES, T, BEPBETRT—IRILT—EEDLSICERETEDTLDD
NMCODOWTREZZDERICHDENEESECRBRDILSBBEREHLBETEDLSICL
DS CERENDRBZIUD (T,

1FRIOUI—Ya1RBOKRIC, NFTEXTAF U RDSHZICHRFTOTREMEDRR
ERERDAARED—F VI PATLAZRELVCVWEDRENE SN Tz, RERZETAH
TV RBETEAOERGEZTHD I 2 FE=RAEL, BFRRELLIEVWEDRETH
Teo NFIDZDRECEZLLDENEHIBRLEERICE, Z2<OEEPHINZEMNTT
FEITXTELERREICE, TOREASNBVIXIXERB > TLWIERZELNH D &
DAY ISO DANCH 2TcEVWR KD,

ERRREERTI DI ENBENTRERL, HEORBZR CRITSNDIERRENS
BALERORAECPEEDER  IREISENSINTIZ, ISO DFTOREBIE>E
WX D TH35, TC266 Biomimetics SREDIREZ L, BEZHBHDIRAIYTHE, £
D&LS7 "ERZERITOZDER) OEENUL> DD EBRSNTVWDKS TH D, 7D
DEETIE WG3 Biomimetics Structural Optimization TEsm= N T=7z Soft Kill
Option (SKO) % Computer Aided Optimization(CAO)E W 7=AEYDRRZEET
WEUTBEDRBILZRZPILTUXLDBEMEESE UTRITI DI ENROSN
fco RAYTEBEZCEAIITT, ISOLSHUKNAAZIXT A O ROEEEREL LT
EKITEINZBERBLETILTUILAZRAVWTCRKDTH Y - 8EETS5HODEIF
—HF TICEBORAEENTWNS,

RERFETIE, INFTTTFENLBERERBTH>7-BARIRED WG 4 Biomimetic
knowledge platform A%, ##1RE (NP) DRZEICHITOSND I ENEBRSING, &
PORKREIBANTRER>TED, ZLDBEEEZBEANEBO>TLWDDTEH DA, £
200D/ TOREURE, EEORREDERZER TSNBEMBEALE > THEST
ZTERETHD. ZLDFNZNTTEBESINDI T —IN—RATH>TH, N&H=nk
FT=HCETFTRASNBVERRIEBINTUXRSIEZENZAHDEERINTVS,
WG4 DR (& TC266 Biomimetics [CB X SRWEBM OgERY —ILICTRD EHAFE
n.
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ISO/TC266 Biomimetics WG4 REZZBRS
(ALREFERBIZRIMAZRREART) EO B—AR
&5 0761-51-1787 FAX 0761-51-1767
E-mail mizo@jaist.ac.jp
URL http://www.jaist.ac.jp/profiles/info_e.php?profile_id=614'

1. WG4: Knowledge infrastructure of biomimetics

AWG EUTOEBETRRRIBZTOL.

BfEE 1 2015410 819 8(8) (2H%8) w

B - 9:30~16:00
Sh0%&: TC/266 BfFREEE (S@(Z Single session)

2. BERT

Convener (BB (JST) ) ICKBFEBOR\T
K2OT, FBICFERLGEERGENTONL. BID (BF
F 10 A) @ Liege 2% T WG4 O;F8RNBICEAT S __Engineering -Biology
BRZB/LEHE, XVI\—FEHSDIXY ZERFT,
Preliminary stage T#®% o7& WG %, Proposal | Fig. 1 Ontology-enhanced
stage [CEDHZD T EZERITRET B2 ENS@DS | thesaurus.
EOEENTHD.

gD Liege RETIE, WG4 RS RIEN, ITZEEEYREEONADNREET D
BY)RBHwRZEY DB N oiRR I DIREZXET 5728HD Ontology-Enhanced
Thesaurus (OET) (Fig.1 &R) ZRBEITIBEDEELLTHI I ENERINE.
ZNEAEC(E DBRREZELEVWSHEETHD, o, DBREZEOEETHD
VYV—=SRN)%Z@tTBDIETHRATREERD., T THERREAYROY—ZEEAL
T thesaurus Z@L I BDEZZRELUL. AV ROV —-[2]E VWS HBRNLBEZZ L >
MDEFBLT, I2EAYRZEORIICHDIF v v T ZIBHDIEICELDT, MEDOREOD
TERDNRLA—RICIBRDEHFIND(3]. CDOZElF WGE Y1 RMILTH D,
Biomimetics DE=8Y) EEBSZHBILIDEVWSEZICEND. WG4 TlE, +
YROY—-—DOPTHRIIC "EEEAY ROV — 4]ISEBET 3. HREEIEENERL
EWEDTHD, EYHBRICEIR U TVIHEEZSECLTHUWRENMEFEFND &
HEFSNZHNS5THD.

Liege 2B CTA WG D Scope EEEBIDBMBDIRREZFILE, HROL/AAXEDI
ZEERBIRERFIAIXVMZERAZEL, I1ISO/TC266 ZESD Y —/\—[C7VvTL, X
—DYTVRARZBUTERRBRZTO TR, ZDBRICHWNT, Liege RFEZI(THD
AUTz, Liege TOEZEDOHRBPEB UV TVRLDED X —Y/N\—H StHIRERNE
PLTWE., ZUT, REPSFEOERICIE Web R ZREL CREEFZTERINE
SFRERBULE. RBERBESETREENSORHICTHBIT DI ENELBEBRBRER
ofc. UTICHRROMEBEZRT.

(1) Biomimetics DAF T Y —SZAHORRTH > Tc & WS EEXEWLTLRL, ¥
V—S5RZzRAEITDIDEHDIRBIEZ(CHDDH ?
(2) IBELTWLWS OET AR THD E WS EHIEHZDDH ?

! Keyword explorer is available at: http://biomimetics. hozo. jp/ontology_db. html
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(3) Knowledge Infrastructure QEIZIET —YHAKRZBESZ L, EBRICP>TWVD
DEIYV—-SRTHD, NSBES.

(4) R L TULERL Biomimetics DREFICHWT, EEEDSV, YV —-5R%
BBV —RETBICETDRF 22X NI+DICHBDDH?

(5) EMEBHELLHB N EIEZENHFIDABTICHBO>TVNBRZERFKEFEAER,
ZFNEEMEBOXLIERLRS. 2T, EYMZOHXEVWSSHHLTIYV -5
REE>THIEBENAVWDIABEE—HBUEBVDT, YV-SREUVTEKE
BIHDEBESNBVDTIERLD?

(6) J=ZZANICLTIYYV—2R%ZE>TH, TINEHAINBEFTERBRLDON?

(7YWG4 DR ELTOAY OV —RAET DL RO Biomimetics [CEHB
DRAFBIRICHRDIDON? ZFS5EETDE, ESVWSFHAPBEEREDICIERZDH?

8)EBBRICKRDETDE, ANZEDERLZDH ? Diversity H ?

(9) OET DFABE ULTHNESWS EETIESCEZRBELTVWDIDHN?

(10) AV OV —DIYV—-—SRZBILTDEVNDSZERERICEFESWVWSZER
DH?

ZDESE, RAUGRICEDKHHNSREICEAMZRODMENEE D> TEHE
R, RF¥Fa XV kICHEMRETNTL'S Motivating example ZBERBL T, Z2ICR
N3BRBICT LT, BELTWSB 7T U THS Keyword explorer H* OET D ETED
SSCEETDIHDDTEZETSCEER 7. ZORRINRE—ZL, #HEFEED,
B8 OET 22X 92 AMDEBMNE AREBREN/C. EIC, Keyword explorer D
HBOHUZKRDDIEHIERNE, HADRREZXFHIDIAYRDE, R¥FaXyk
DEZTHDEMICBITURL. IBED RF 1 XV ~E Keyword explorer #8722 AT
O3 LD0—flE UTREDIFT, OET DRBELEMZ—MRAEE UL TEREALTWS
CEDDMDICKVWRETHDDT, Keyword explorer ZRIBICIBLEL T, Nz
KIRITBHIC OET 25t TDEVWSEFRHIEBDERICER T DI Lo,

OET DEARRBR(Z, BHROBRRICEVLWTHLSND Keyword BEREZMRII LY R
DEUVUTHREL, UTOZEREBOXEZITOIZLICHS.

Step 1: YV—3REBVWBED Keyword FEREXZIE.

Step 2 : FEIR U7z Keyword B EWAID DB TZEDWMZZRAWVWTA VT v O RFF
SNTLRWA, FABICE > TERARBHRINFET DFS (missing link &#E=21k)
(CXFNT DD, BEEA Y ROY—LIANDAY ROY—H%#fEL T, 2D Missing
link Z#1E 3 3 (3](7].

ZUT, Step2(CEALT, EFIWIT—REVTUMNRREDAY ROV —%ZFEL, Z
D LETELS 7T UH Keyword explorer THD. WGA HMMEEILINRZHDEZDELS
BAVKROY-—ORFETOCRBOTHDH, BERITOEROERELZITORIC, £
ZTHZDESBAY ROV —DRRDERBEREZ WG X—Y/I\—THEIT B ENR
AIRTHDDT, ZOEREREZERNICRIEOHICT TV EER L. R, TOERE
DTFERFBICHROTH 7. HHNBREZTZEVCLENTEISOISLDERERE
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Part AO1-1: Database Building for Biomimetics
-Works in the later half of 2015
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TW3,
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600 #F (B¥EDH) BXVVILFRANRY MLBIERKN
600 4 (REEDH) ZIEL, BIRRIBL/NIICE
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MEHF

1 sk

1o Fig. 1. Composition of the A01-1
2012~2014 &FECHWNT, LI 5 /KT, | teamn 2015-2016.
EYRE 3N (BR, B, 88 THoeH, B

BB H O WA BO1-5 MINBEIE XD (CHW, 2015 FELUREE, £¥R2/0\31
Al (S TEE &k L TLV Do
2. 2015 FE®F¥OMDOIEHM
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Q) FBEHEERE TEYDORCRENENRI B2FB—INAAZIXT 1O R—y (RBRZF
BhRE) DERRICE (T TERZEDH TN D,

3. EYE/KT-IDREL
LEEARVIOEYR 2/IITE, BRYPARAD SEMEHRY CCOBKRZEE LT,

INAAZIXT A DR - T=INR—RADT—HYBETOREZH>TW\D, LHL, NS
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Fig. 2. A, B: cicada,
Graptosaltria

nigrofus-cata;, C, D:
springtail, Tomocerus
cuspidatus. A: wax
secretion in  thorax,
x2,000; B: wax secretory
pits (white arrows), x100,
000, by FE-SEM; C:
thorax dried, x200; D:
ditto, by nano-suits,x200.
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Extension and refinement of the biomimetics ontology
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(1) &BOQ, t: AV OV —BYY -SR—TIZEOLOHORE B BEHRIRRZ
B#ELT, 1BHREE, Vol.58, No.5, pp.361-371, 2015.

(2) K Kozaki, R Mizoguchi: A Keyword Exploration for Retrieval from Biomimetics

Databases, Semantic Technology, LNCS 8943, Springer, 361-377, 2014.
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Frictional Properties on Wrinkled Surfaces
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ZONKERTRBUOBEDHDEMPREIEZ V. LN, TR, ZTOBELER
BEDRSAINOY—(CEATZMEN, EOKXSTH/RVIDVTVNSZDHE—EDEF (¥
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R OREBMOEBEE WO FHE—MRILL, MRIELIEETILRICEEVWTZD RS AR
OY—HEEICHTDED—MNRIBREZOREDF 21—V I DIEHZERDIZ LD,
TZHBENICEVWTEBEHTHD. TOETILREE LT, BSHEBILICK>TERT
ERDREYVBEZEAL, EEZEFHVHS
BeEZzREL TETWD, S0, 20V |
BE®, BESE2HS—ADKRELBEDH
RZEZEZDIET, INXTHDNO>TELZ
EOPEPDICHBAL, WRTEDH#ENCE [
DA TWNDEEHEERRAN ORI (IC
NIz, Fig.1 Shape-tunability of wrinkles.
2. YORBTOERDIERH

—MRICTD (UVDIL) EWSE, v mithia EFIBRERANER L TE UMON
BULENS, UKL ZTR, REMERAIMIAEBOIMACE>TEREZRIITIE
TRAELUZBSEBIMOEEZY D (Fig.1) £LTRS. COBEIEEMZRE T
PERB/EENCEDLSTROSNDEETHD, NINVTHDIRREICIE CRTZE
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FOUAXERBEDHZE(E, VY OILICE> TERNENS (System 1) VB, E
FOUAIDBKREVNBER, U

(System 2) @& WSEERHIE
Shiz (Fig. 2) « SHE5IC A~r

BRNICERELD ZDEN

BB, UV IEEERES 7/ Lg. |
€, HETEREICHLTE /// | //
AN A XEERT B2 'ﬂf o

&ET, FHDEEHEH 10%
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BE, EUFUAETHZZE  [Single rasew Contact | | Multiple Contacts |

NREEND, TB0HS5, EE

HEEERAVF VI TERE . g O
BELT, @ETEUYILO = el o d
RSARDY-RBTORA ¢l 3 S ¢ w | x Emw
TEEMETRLTWND, SHIEZ o lut? : N -
DESRISAEREZ, EFY G L : Pt

A ZPREME, BERRE,

BARDEBEALE, E(c  Fig. 2. Contact-state-dependent frictional systems and average
= PRSI friction force F,, vs. normal load P on wrinkled and unrwrinkled
MAEBRVEFENOLE

(flat) surfaces. (left) System 1. (right) System 2.
BUEANDOEEEZEORE
ZEDHTWND,

SZ B

(1) Suzuki, K., Hirai, Y., Ohzono, T., ACS Appl. Mater. Interface, 2014, 6,
10121-10131.

(2) Suzuki, K., Hirai, Y., Shimomura, M., Ohzono, T., Tribol. Lett. 2015, 60, 24.
(3) Ohzono, T., Monobe, H., J. Colloid Interface Sci. 2012, 369, 1. (Review)
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Development of bioassay methods for evaluation of
fouling organisms under flowing water

1. R

B5E VR SERFORAEICHICD, SIRKETICEF2EMNB DML, #IE
ROV —ZVIHRE UTELITONTWS, —MIICE, TIVYIRONBEERSE
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(Fig. M RESNTED, e, BRIX—N—RBRETREERDBHICTRANE—R%Z
=B U, BBEECEDFHEREIMTHN TS, INKTICRE - RESNTLDFT
BlcEVTE, —ERBRONBEPNBEROIINP I =R E(CK DB OFHENTT
HDNTLBD, MRZDEDDRFHEICKD, NBENDONBEEICEDLSBREEEZR
FLTWBODOD, £EPDED K SIBERZR THBICE > TVDDHE EFFBRERTIX
R#ETHo/c, S0, HMBBEPT LG ERRBMEIDREMREZFHET BICHID,
MKFEHT CORBEYHERTEDRFTZIT2THD, REIPDFERCDOVWTBNT Do

2. Ak - RBR

KT TCONBZTHEI DRICENDER ORI ICRETEDLS(C, 7O VILRD
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HEOBENURTHDEEZSN(Fig.3), S&, NBERVIIVYRPLEZBL
T, MR T B RNOFFECEHEB LD D, B/5HREDTHiZ1T > TITK FPETH B,

1 | ou—e | T A NS
. Test samples dissolved in MeOH i " . - ] — ] 0 -
'\\ >, were supplied to wells of culture plates b, |’ (: -~ NG \',-.‘ AL
““Gand air-dried ! ’ Sicat - e A I
\ ' r e g = e '(:" 2
D - - G0 S e
P> = T ) - ?,; (] )‘,. 4
—e— The numbers of larvae which > —— e P
settled, metamorphosed, died, 3 J

and unattached were counted

24-wolBIESEtyreno under a microscope after 120h

tissue culture plate

KD

p—_ o
Six cyprids were added
to each well with 2.0m|
filtered sea water
vy Lt Lo ot |9 )

Fig.1. Antifouling test methods using barnacle larvae.
Left: still water condition, Right: water flow condition.

FOURYE R
RWERVERKTT
ORI RERBELUMH
IhHEDIRE- 5%

Fig.3. Velocity vectors around test surface.

48



PRIBIE : £MREHEREREIE - el 7’0& R (BO1-2)
PRIBHERE | I ERKRZEZER

K& : &l 2

PRIEHEBAIERT © 431-3192 JEMMERX¥HLT1—-20-1
e-mail : hariyama@hama-med.ac.jp

AR F—"— Ik : NanoSuiteik, SEMER, ER7 4, AT

BITEeILS— A XDEYPREOEEN
- SRBEFEBEZEFAT, BOILKHIC

The sub-cellular size structure of biological surface
and its importance in design and manufaturing
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SNTVDB, LU, INSOBSEZENZNOEYNE ORHEZTDIIKIMELT
WBDHRIRTH D, R (E, RARZEDHE - RELANIICEETRST, £YPREN
B OEEZMRAUABDFABUREICT B2 &, EYRFOHAERREZF U B BB
BOBRERBELTRYTIOVEIONMAP Y TROITEEGE UTHIETES
MEXBSDREZBEE L THEHEEZL TS,

2. YT ERILS—H A XDEYPRED NanoSuiteBEIC L DBRRODEE X
AMRBEDOMBBEDERR/BITICE, EERESTFBEMENBN R RIGHEIRIEH,
mfﬁ$ SO RE CREMIEEZHR CEIERRPLEEESFBEMIETHE, Az
BZIRIE (10°~107Pa) [CBRERFNIER ol
bhb\o ZD1e, EMHEEHTIRAR R8I
IBZ i U Tc 1R IC PiRezIR T D70 & DRI
DR, HDVWEEEEZ TIFLIEEZE SEM
ZRAWDE DHESBRIDORAENTHONTEID,
AIE (A EED BN, BEERERENTH >
TUERSBREDRIENDH D, NanoSuitelFZ D
BEZERL, YT EILS—Y1XDEMERE

DEZLTFXORTEAREL LY, Fig.1 SEM image of mosquito surface.

After chemical fixation (A-C), Using
by NanoSuit method (D-F).
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MIBERTE 103 ERESBAT D e o (Fig.2F) « e, PTS5EI0H
CHEDERZSHNEDEBEITDIEEND oIc. T/ INAMILBERERT A EWVWSEE
GlcRE=ND "BLERM, ZEALIIEF TR, A%, ®ILIIU—
ZVUAs, TBEM BEDZRBHET—DOBETEHIELTVDS I ENDD

) 7‘;:(2)0

HE ()
Fig.2 Multifunction of sub-cellular size structure.

SZ B

(1) Yasuharu T.; Suzuki K.; Ohta l.; Ishii D; Muranaka Y.; Shimomura M.;
Hariyama T. PNAS. 2013, 7710(19), 7631-7635.

(2) gt ZFZ, &2 Foh, @HF BxX, WE BX, shP EKE, SR RE,
ol KB, KR 8%, B BAY¥, RBW =i, R OEES F #BX ™ K
ml, BARCAEBMEBRZRFE(6EE). 2014, 53, 79-91
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Research on sucker of a fish by the cooperation
between groups of BO1-3 and A
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DEBFHERIZELIRTHDD, KEEF T (¥) XANBES) & [—RORES)
D2DODIATCHETED, [ (¥) XANGBESB) &, TJIVYRPAHIBRE LK
BHEDEEY, WHKORELZEICRSNDIBRICHASINTWNS, 11 DESHRD I,
YFPITPOIL—RRPESFY—TFITERREZFDOLSBRBEELRYEZAHND

Fig.1 The group B01-3 and the group A carried out collection of the clingfish and ecology
research in Katsuura by the cooperation of the Chiba Prefectural museum.
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Fig.2 The micro CT image of a clingfish

HET
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Development of a biomimetic surface to a new surface
mount technology
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NAAZIAT A OV RKRAENBULEEREANDOGA

[UAZRFTF I DIBERFRROERBEZHBLL TERT B2 & TUREICR D, BIRE
BOUTARXEZTHOOIA=HF—THIIENS. T7AMNIVIST 4 —REDHMIT
Bifilck>TIYUIVHDWESU-8 (LYRL) ZEERIE L. RUIXFILYOFY
Y (PDMSNFLIRZEE T D C & TRGIERZIT o o ER U588 % Fig.1 [CRY,
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MEEETZRLYY VY, (2) BEHE @2 RICDVWTIEEIREENDH UL \EEEE

53



HE5T2HERD, TDdD. XTI (FEEUHZRITIDHIC. PDMS NDX v £
BEEMZ, PODMS RIS/ YD AMEZBRFSE, XY FRISRELE, BEER
DiER%Z Fig.2 [CRT, ERICEFWEZZE L. XvFZTSZEICHINLE, CZDIEE
DENMEZRETDE 80Q~100QEETHD. EEUZMNE5IT DI EICHIN LT,
LA ULADS, RIESMICHEZN TS EBREMER U, EFBMBICHENTX Y
FROERZHERUILEBR. XvFHESNTREWVWBIHATEINICO Sy IR ShT,
PDMS ([FE#NAMEEHDEFRUP T VIR TEH D, ABBRAHICEDZIDI Sy IHK
ELER LU, BREOZESHC DB 27EEZAE5ND, SO EHNSKRELCEEHD
FEDHIC(E. BT EP X Y FFEORBIENSBREMEL TBRELEZISND,
BHE. DAY FHOERDERAL 140 ERE L > TW e, [BREFICHER
BKMIHERTETVS O RKADREMICKDI P RLY YV IHEDEBNREZ
BsTLTWV<,
w w
®_©o
®o_©O
®o_©o

Fig.1 Photograph of Si mold
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Fig.2 Cu coated PDMS pillar Fig.3 SEM image of Cu coated PDMS pillar

3.F¥&H

BRORBICK2EBEBZRMULBEICELDIFHMUVWRERIMNORAAEICEAL T &EF
BEERICOWTORIIZTToTc. SRE. KOBEGIERFEPREMBZRBLER
RREFBEDERICOVWTHAREED D FETH D,
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Functional analysis of subcellular structures in Insects

and Plants
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2 BAZRIZIOEBVILYREMAITZEXT KRAVIN (Nokona pernix) H5
PRBGETFEEHL, 77U HYAHTILINEHBIIERL TRBIREERIT U,
NpOR1, NpOR3 ([FZNZn EZ ik, ZZ
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B) CEIEREEFILEBELL, & & & 9
<¥ 2 & P

4 FARIIOEVILYRZFATS Fig. 1 Expression levels of PR candidate
genes in antennae by RNAseq analysis.
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(3R)-b-tyrosine (¥ 04 X FXF PO FEIE
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Fig. 2 Structure of (3R)-p-tyrosine

SE XMW
(1) J Yan & N Mori et al., The Plant Cell, 27: 1-14 2015
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1) H. Liu, S. Ravi, D. Kolomenskly, H. Tanaka. Mechanics and mimetics in
bio-inspired flight system. Philosophical Transactions of the Royal Society B, 2016.
(invited)

2) S. Ravi, D. Kolomenskly, H. Liu. Bumblebees minimize control challenges by
combining active and passive modes in unsteady winds. 2016. (submitted)
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Phenotypic differences in 3D movement of tumor cells
observed in the microfiber gel matrices with tunable
elasticity
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Fig.1 Comparison of 3D migration behaviors of malignant cancer cells with normal
epithelial cells on the micro gelfiber matrix with different fiber elasticites.

SEXM
(1) S. Kidoaki, H. Sakashita, PLOS One, 8(10), e78067, 2013
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Fig. 2 From dependent lifestyle to self-contained lifestyle
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Fig.3 SEM images of leg surface
of a water strider. A leg consists of
a lot of hard hairs having streaks
or trenches of nanometer scale.
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Fig.1 Mother and calf pair of finless porpoises can find each other using
echolocation even in dark or turbid water. They have acoustic lens in the
forehead (white arrow) to focuse ultrasonic beam on a target.

TILARBHALELDOTEE 2D UDHR, [CEMDDLEST, MEDEZEIHNDZEMNT
ZEZCEEINDADRARESHBESH(IC U, ZIERN2DUHBVDT, REBHIC
FZRTOBEREAROTRECBZIDDED, SRS NIAILAGE—EDHBETREZED
BULWIIEOEESEIITEIINL, TOREODEELERECRST D ENTERY,

CORBERENZEBLT, BOEENIODDEMEEDZENTELSTIES UL,
AIWADKS CHRR IRRIEBE D Z ST LHHEZEL), SORIWIHICELS LTAL
504 VINLRIGEZRTHED, BUDOBRREEITEICHANTZ, HRIABEFHSE
BELTTH, ZOREREICADEICLDEWVGIRSNGA >/, FI T, WRER
2R U3DOEist, BEOAFHABICHITINRBERANRY MLEBWLWTHS E(Fig.2),
SEGY/INEPITHEREZVLWHDRO SN Y,

TILHE, ZABDSDAVIVLRIGEZRNRD I ETROAPEEZHD, TNz
ZERTBER LU THEUTRHITIEOHICHE>TLDBDTIEHRWESSH, £, ITF
NICKIRT DDICERIEEN D D, BEFRNEOXEEIMOECER=N, —EM[
[BCTERANARBLSBDPZRDILSICESNTVD, 2D, —EDERASKESND
RASEPCAFTAEEBHE TH/NS W, —A, 1IILHDBEEFEEEUBLNSRELBRES
BRZERAEL, E—AZRKRO> THRICH T, SSIKADKAEDLZRLIEDR I ENEX
%, RRNICZDOREEN, RKESIVPEHEP, BLVLLWAHAXRTULWHAETIr—RN\vD
ERDIENTED, BOTRABLFRY F—(C, BEZIZROT—HIR—DMED
D2TVWBRKSBHEDE, COEZBHZWVDIHDDTATPIEHDH, WITNbHFRLEE
BICEE > TLRLY,

69



FB12011 — 52990 (P2011 —52990A)
=20

-30

5 _

% 40 :T

5t &

50

fHd 1
.60

& L]
N

co . WFgE
5 k10 0 10 20

BT IFARAE 2z BEFAEmMS

el RO A B (] Ubthe
Fig.2 Target strength spectrum patterns of four popular fish species. A
broadband impulse responses according to the attack angle of the ultrasonic
beam are shown. The target strength spectrum patterns of the Japanese
sardine shows simple strong echo at the specific incident beam angle whereas
that of the red sea bream indicates complex pattern. A simple long ellipsoid
swim bladder of the sardine is the major acoustic reflector. On the other hand,
red sea bream has multiple reflectors in the body such as thick skin, bones and
a short round shape swim bladder.
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tructural Color Coating Process with low environmental load
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Self-lubricating organogels (SLUGSs) containing ionic liquids
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Fig.1 Chemical structure and properties of ionic liquids used in this study.
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Fig.2 Anti-icing properties of (a) IL 1, (b) IL 2 - g
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(1) Urata, C.; Dunderdale, G. J. ; England, M. W.; Hozumi, A. J. Mater. Chem. A, 2015, 3, 12626.

(2) Miranda, D. F.; Urata, C.; Masheder, B.; Dunderdale, G. J.; Yagihashi, M.; Hozumi, A. APL Mater. 2014, 2, 056108.
(3) Dunderdale G. J.; Urata C.; Miranda D. F.; Hozumi A. ACS Appl. Mater. Interfaces 2014, 6, 11864.

75



FR24FERFHR B HBIE FrE a7 (P rEE

S KBV U & 3 % AT BPL et

Innovative Materials Engineering Based on Biological Diversity

W BREOZBHICLZD 70TV T LY RRBEIEDERA
Elucidation of detection mechanisms for pheromone blends in
moth species
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g—;g BEETFTILEEBELE Fig.1 Components and ratio Fig.2 Localization of PR in antennae and one
(Fig.286H) - in pheromone of N. pernix estimated pheromone detection model.
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@ SEHR
(1) Naka, H. et al., Biosci. Biotechnol. Biochem. 2006, 70, 508-516.
(2) Fujii, T. et al., J. Insect Physiol. 2010, 56, 1986-1991.
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¥ Flexibility and control of the insect thorax during flapping flight
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Fig.1 Experimental set-up and sample measurements of . ok phani(deg) _ _
body morphology and electromyograms Fig.2 Thorax deformation during wing flapping

dommnstrobe-cenet cvents

DLM cycle kength ()
yele kengih (x, s

uppermost position lowermost position 7 - J‘;:‘“'."./\ - 0 40,
2 D b ‘ £ ,.,j» ¥l /&”}"‘
3F o JEERERR lewv S,
g 3 - 0 l 40, y; 00 os 1. 0 13
Seutun) ’ mm §4f o~g=rmley opitrokc- et vents
. 35= -0s 7‘/:‘_x i ; 2
A ] 3 ’ 0s: R = o g A0 - :z’_
; 4 - M —~ =8, CINIY ' A
— §'§_§ & m/,,.-""'\/- g 0 o
o P 1l scutell mm Eg3 " 3 ?
< ()_.:i ‘() 0.3< — scutellum scutellum H ~: R B &5 L/\_/IL
z-displacement (mm) ] upstroke 4 v
00 05 10 L5
. . . e (3)
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Fig.5 Reconstruction of
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(1) Snodgrass RE.; Principles of insect morphology. New York, McGraw-Hill, 1935.

(2) Wang, H.; Ando, N.; Kanzaki, R.; J. Exp. Biol. 2008, 211, 423-432.
(3) Ando. N.. Kanzaki. R.: Biol. Lett. 2016. 12. doi:10.1098/rsb1.2015.0733.
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- Non-iridescent structural coloration of a parrot species
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structure of feather barb.

@ =& ((IR—ILR)

1YV IDFERR, LT EINDIAEKREENMEVESELE LTSNS, IR/~
(Columba livia)DZBRETHIC K DBEBCY, DI v OICHIFTRIXSZVEROESICKDBEEE
WIREEFERD, RRVIBOBIREBEDNHD—RS VY LAKBHSHRANNZBREDH 218
& (Fig.2) CEL>THREITDEEZZSNTVDO, INSEARRDIBERZELE, BRELESE
BEORBEOKEEEIND MY IETHE, RIVERICHWARY IEBORMEESDOEND, #E
BZELADE, BROFOREANZELLLTWEEZ SN, COBRIE, FILEBEROREICD
WT, ZOKTHDI ARV IBDBIREED EDERNKRBICHETHINZHSHI(CTZ—BhE
O3 (R—ILKR)
(1)Kinoshita, S.; Yoshioka, S. Chem. Phys. Chem. 2005, 6, 1442-1459.
Q)EBEF; BEMEE. G257 2014. 67, 686-690
(3) Yoshioka, S.; Nakamura, E.; Kinoshita, S. J. Physic. Soci. 2007, 76, 013801.
(4) Yoshioka, S; Kinoshita, S, FORMA 2002, 17, 169-181. .
(5) Prum, R. O.; Torres, R. H.; Williamson, S.; Dyck, J. Nature. 1998, 396, 28-29.

Fig.1 Green color is mixed color
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. Structural colors from particles that mimic melanin granules
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Ny FVITHNRONALZEEIET IS—A. Cyclic from (a) Linear and (b) Cyclic.
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ZREANERIBASIEEZBND, (1) Baba E. et. al.; Polym. J. 2015, 47, 408-412.

(2) Baba E. et. al.; Polym. Chem. 2012, 3, 1903-1909.
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Before Plasma treatment

Fig.1 Schematic drawing of surface
modification by plasma. Materials covering
on the entire specimen are irradiated with

plasma for 3 min (B). A flexible NanoSuit® Fig.2 FE SEM i 1mages compare spe(:lmens prepared by conventional
is formed (C). methods (A, D) and protected with the NanoSuit® (C, F).

conventlonal method NanoSuit® method

Fig.3 Comparison of two types of sample
preparation when viewed with FE-SEM.
S : High magnification images of an elytron in a
@D cicada, Terpnosia nigricosta.
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@ =it Hamamatsu University

(1) Takaku, Y. et al. Proc. Bio. Sci. 2015, 282(1802), Published online. School of Medicine. B1

(2) Takaku, Y. et al. Proc. Natl. Acad. Sci. USA 2013, 110(19),7631-7635.
(3) EREREESPCT/JP2015/052404 (EH#EHFEES 2014-014910/2014-179660).
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Fig.2 A photo of
experimental procedure.
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Fig.3 A photo of agar
medium after 24
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(1)Pogodin, S. et al. Biophysical Model of Bacterial Cell
Interactions with Nanopatterned Cicada Wing Surfaces.
Biophys. J. 104, 835-840, (2013).

(2)Nature News, doi:10.1038/nature.2013.12533.
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evelopment of Artificial Cilia Using Elastomer with Magnetic
Particles
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Fig. 5 Propagation of metachronal wave.
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(1) Tsumori, F.; Saijou, A.; Osada, T.; Miura, H.; Jpn. J. Appl. Phys. 2015, 54, 06FP12.
(2) Tsumori, F.; Marume, R.; Kudo, K.; Osada, T.; Miura, H.; Jpn. J. Appl. Phys. (submitted).
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FPER (BMER) ([CZ2SHRFDRELTCSREN K PHEE

N Underwater propulsion of a particulate driven by concentration gradient
to learn from neutrophils (white blood cells)
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Figure 1 Schematic
representation of PSA powder.
After application of shearing
stress, adhesion property
appeared because of outflow of
inner soft polymer from the hard
particles shell.

@ XL

RIFF THRFE UICRIRIEBH L.

Fig. 2. (a) Stress-displacement tack curves
obtained for PSA LM: (i) before and (ii-iv)
after kneading.  Pressure applied to PSA
liquid marbles: (i, ii) 5.1, (iii) 26 and (iv) 110
kPa. (b) Relationship between pressure
applied to PSA materials and maximum stress
in tack measurement. Samples: Liquid marble
PSA (left bar) before and (left center bar)
after kneading, (right center bar) PBA latex
film with a thickness of 45 um and (right bar)
commercially available PSA tape (Scotch®
Magic™ Tape 810)
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Fig.1 Photograph of Spongia sp. in situ and the shell of
Vulsella vulsella. The red line of the sponge corresponds to
that of the shell.

Fig. 3 3D reconstruction of sponge-bivalve
aggregation (Upper) and bivalves (Lower)
viewing from the same angle.

Fig. 2 Cross section of sponge-bivalve aggregation.
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Fig. 1. 3D confocal micrograph of spider
mite.

Fig. 2. 3D topographic images of a colony
of E. coli on LB agar with different agar
concentration. A : 1.5% agar, B : 5% agar.
Incubated at 30°C for 9 hr.
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Fig. 1. Skeleton of Stephanophyllia
fungulus. Taken from Encyclopedia of
Life.

Fig.2.Wheel design of recent Mercedes S-class.(From Mercedes web site.)

Measured
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Simulated
P N QR SO
Fig. 3. Optical micrographs and Fig. 4. SEM image of platelets from
reflectance spectra of Sapphirina.? dorsal integument of Sapphirina spp.,

male.”
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TRENDS IN BIOMIMETICS

A search of the more than 25,000 papers in
biomimicry shows the rising interest in the field
over the past decade, but studies are mainly
restricted to the physical sciences.

L 200 e
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Fig. 5. Recent trends in publications

related to biomimetics.”
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Mistery Circles Constructed on Sea Floors by a New Pufferfish:
How Fishes Build Their Nests
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Fig. 1. Spawning site of a pufferfish, Torquigener albomaculosus. Photograph by Yoji Okata.
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Fig. 2 Torquigener albomaculosus: photographed by Yoji Okata on the south
coast of Amami-oshima Island, Ryukyu Islands.
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The National Museum of Natural History as a Mecca
for Biomimetics Researches
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Various resources created by Okinawa Churaumi
Aquarium, and their utilization for science, education
and local economy
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Fig.1. “Kuroshio” Tank in the Okinawa Churaumi Aquarium.
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Fig. 2. “Tropical Fish” Tank (above), “Coral Reef” (below left), deep-sea ruby
snapper (below right) in the Okinawa Churaumi Aquarium.
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Fig.3. Recompression chamber (left) and deep-sea catshark kept in the chamber
(right).
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Fig.4. Plastination specimens (left) and examination of specimens by touch
(right).
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Development of Biomimetic Sensors for Taste and
Odor
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Fig.2 Subjectivity and objectivity

Fig.1 Elements that make up palatability
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2011.
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Olfactory senseing for appropriate decision making in

nestmate-recognition of ant
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Fig.1 Aggressive behavior
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Fig.2 Sensory unit of the CHC sensillum of ant. Left: Structural model based on
SBF-SEM data. Right: A tomographic image of cross section of the CHC
sensillum by UHV-EM.
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(1) Ant nestmate and non-nestmate discrimination by a chemosensory sensillum.
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Nisimura and R. Yamaoka Science, 309, 311-314, 2005

(2) Chemical Discrimination and Aggressiveness via Cuticular Hydrocarbons in a
Supercolony-Forming ant. Midori Kidokoro-Kobayashi, Misako Iwakura, Nao
Fujiwara-Tsuijii, Shingo Fujiwara, Midori Sakura, Hironori Sakamoto, Seigo
Higashi, Abraham Hefetz, Mamiko Ozaki, PIoSONE., 7(10): e46840, 2012

(3) M.Ozaki, Hefetz A. Neural Mechanisms and Information Processing in
Recognition Systems. Insects. 5(4):722-741, 2014
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Antifouing microstructured surfaces against
barnacles
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Top view Cross-sectional view

honeycomb-structured porous film
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Fig.2 Barnacle’s cyprid larva
Body size is about S00pm

Fig.3 The SEM image of a honeycomb
patterned microstructured surface.
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[1] J. F. Schumacher et al., Biofouling, 2007, 23, 1, 55-62.
[2] N. Maruyama, et al., Supramol. Sci., 1998, 5, 331-336.
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Not perfect but moderate structures on the insect
surface
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Fig.1 Compound eye of a moth.
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Fig.2 Moth eye structure of a cicada.
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Moderately suited structures of the compound eye
around their environment - in the case of the aquatic
Arthropod
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2010, 279, 72-79.
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Conference Report: 4" Nagoya Biomimetics International

Symposium (NaBIS)

4" Nagoya Biomimetics International Symposium (NaBIS) was organized on
October 30, 2015 at Nagoya. The conference started with talk by Prof. Todd
Emrick (UMass, USA) titled “Merging synthetic polymers with functional groups
from Nature”. His talk focussed on building of libraries of macromolecules to
synthetic polymer backbones for therapeutic applications. Examples include
encountering of flexible microcapsules filled with a solution of nanoparticles to a
damaged surface and release of nanoparticles into damages sites. In another
example zwitterions were incorporated in polymer units resulting in droplets
having varied interfacial surface tension. Next talk by Dr. Shigeru Deguchi
(JAMSTEC, Japan) titled “Soft Materials Under Extreme Conditions Mimicking
Deep-sea Hydrothermal Vents” was on formation of 50-100 nm sized oil
nanoemulsions using flow reactor operating at process conditions similar to
hydrothermal vents in sea. Next talk by Prof. Yusuke Yamauchi (NIMS, Japan)
titled “Synthesis of Novel Nanoporous Materials Based on a Self-assembly of
Functional Molecules” was on preparation of novel mesoporous materials using
polymeric micelle assembly approach. Synthesis of various nanostructured
materials such as mesoporous TiO,, SiO,, Au/Pt and C were shown and such
nanostructured materials were used for sensing, catalysis and energy
applications. Next talk was by Prof. Lei Jiang (Chinese Academy of Sciences,
China) titled “Smart Interfacial Materials from Super-Wettability to Binary

Cooperative Complementary Systems”. He gave a very nice overview of
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super-wettability system. “Cooperative effect of micro/nano-structures and
surface energy are the key of super-wettability” was the take home message
from his talk. He presented various nature-inspired binary cooperative
complementary nanomaterials for super-wettability applications. Based on this
concept, he talked about various examples towards energy conversion systems,
oil/water separation and anti-biofouling applications. The next talk was by Prof.
Heashin Lee (KAIST, Korea) titled “Mussel-inspired Adhesive Polymers:
Five-year Story of Chitosan-catechol”. In this talk, he talked about development
of polymeric catecholamines based wet-resistant adhesives similar to muscle
adhesive proteins. Next talk was by Prof. Tom McCarthy (UMass, USA) titled
“Do you know what PDMS is?”. He explained audience about difference between
silica, silicon and silicone. He gave a very nice fundamental talk about PDMS and
explained reaction chemistry during PDMS formation. Next talk was by Prof.
Masanobu Kamitakahara (Tohoku University) titled “Potential of Hydroxyapatite
as a Scaffold Material for Microorganisms for Water Purification”. He presented
potential of hydroxyapatite (HA) as adsorbent. Scaffold made of HA was
prepared and microorganisms were adsorbed over such scaffolds. Final talk of
the conference was by Prof. Kaori Kamata (TITech, Japan) titled “Biotemplated
3D Microstructures for Unique Electromagnetic Responses”. She presented
formation of air core helix structures utilizing spirulina, blue-green algae as
biotemplate and usage of such helical microstructures for absorption of

tetrahertz waves.

All the posters presented during the conference were interesting especially
by Dr. Michinari Kohri (Chiba University) on preparation of structural color
pellets core-shell particles prepared using polystyrene core and polydopamine
shell. All the conference chairs adhered strictly to the allocated schedule leading

to smooth running of the presentations.
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