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Engine Speed: 10 rpm
Ig.T.: MBT i: 4.5
Boost Pressure: 60 EPa
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Intake pressure -10kPa W Timing chart Shooting Post-injection Irradiating
Post-injection timin 30,60 deg ATDC -82-.42 3060 s
) 9 00 deg. -360 -180 Ny oyvy 180 ] 360deg ATOC
Quantity of post-injection Smm?(15mm?*)
— Intake Comp. A Exp. Ex.
Irradiating timing 315 deg ATDC TOC
Lubricating oil 14.7 0
Thickness [pm)] I B
e - Post-injection 30deg. ATDC has more lubricating oil
Lubricating oil on top land and cylinder liner surface than 60deg ATDC.
Post injection 30deg. ATDC / \ Post injection 60deg.ATDC

82 “Ringgap -82 -42 Ring gap
Crank angle[deg ATDC] Crank angle[deg ATDC]
(a)Observation results of post injection 30deg.ATDC (b)Observation results of post injection 60deg. ATDC
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Special session: “Motion Control for High-functional Mechatronic Systems” (12papers)
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/NOC Co—chair 1t
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S R IV R A — A —

RTINS RS v 2 —
tox—F FH FE

W .y

AKWge o 2 —Tlid, $i8. K, IBRKOMAEOEEZEEREEED . FFEOHAEHEITX
ST TEIREIR CEFEEREN: S 2 7 VSRR  IFMC.) DA D =X AfEHE . T2 FH L=
FEREME AR —Y 7 = 7R ANHY R —2 — DR 2 ED TV 5,

W AFERCR OB

& FERMFITRE

IFMC ORI X D ARIEHI IR D A = X AFEIAO—B & LT, MAENRER T & LT
HOIVTERRBRN & D NO IZHOWCHERIZR ERIMGEA T o 7o, ~ U ARKRMEER kR, &
N R FERRAESEAIE, & DAL PN RS O 4TIz B W CRIEN NO OFEH 2 fead L=, Hilly
N NO PEH K TN NOS DIEMEALZRER LTy, A D= XA NZIIARAR RN 20, B2 55
DUETHD,

&> WAEFEA~D R
WHEE~OREBIZ, L@ Thad, 1) MENERETOME, 2) BEE Ky 77—k
A O i, fice, S EROZE b,

B RO
IFMC DRI X 5 AERTEESR D X B = X LfiFH

MAEFEIER T & LTS CE#E2RBIRN 5 D NO IZ W CREZR FZBRIMMRGE 21T - 7, HFE8M
Nl ZREZE S OB DE N2 R LT BT, ~ 7 ZHR LA (M1 ()], b HSREEIR (X
1)), b MHERMAENEAR (K1 (c)]% H ez, MlEEL - 1.0x10° cells/mL 0O~ 7 A AHRHE A
FR:NIH-3T3 35389 285 UE, 10% 7 UG, B2 3 FEOHUEWE : X Vn~_=U %
UL, A NV h~A 2o WD~ A 2o mZ Ny aiEA — 7 VE : DMEM (2R
IIUCTIERL U 7=, RS : 1.0x10° cellsymL Db b EZRESRHEEAIN (BRA) 13, BEREFERHIC T
B L7z, ORI, DMEM, 7 VRIIME, <=2V AL T hvA vy BROT LK
TV BERA LTS, sk - 1.0x10°  cells/mL OFYRIEH & HAGEMME NI, 5
ﬂ%yh’f%%bto

IFMC %W ZHEIC @éﬁt%ﬁﬁ%ﬁﬁ%ﬁ?~f?%@ﬁ#tfui%vy%AW’%ﬁ
74ﬁnﬁmw7V—Nﬁﬁat%t%%ﬁ%LMIlwx::f‘@%aiﬁﬂﬁ FELT-
IFMC Z&E A RIFICTHIE L, o7 m@$m1#%ﬁﬁbto%%ﬁ«®mMc%%ik
ENT RS 72 0 O ST EIL.596.1 mg & 0.0541 mg/mm? TH 5, Pl ~DOMEZE &L, 11008
mm? (128 mmx86 mm) & L CHEH L7=,
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Fex DYATIIZEZ LAUE, FOHIZ IFMC % EH:8A0 L
7ot OFRERELITA 2 3RS EADGED Dl &
% 10 L ERfE L7, T2, TFMC &f=4iE% Eilc
PEfiph 7= 54 0 _EREEh R i 8K O BRI 10 4y
DINIZEEIN L7, W xIZ, 96 RvA 7z /L7 L— kK
(FEEHEOLIOEH) & IFMC S RIUIEH OHARIFHE 4 30 43
M & RRE LT,

BRI~ IFMC DRI K SH/EA NO, NOS,
Ca2+A & OEBFHH

HBEPN O NO, NOS, IONT Ca?* A A OFHICIL, &
LZHU Cell Meter™ Fluorimetric Intracellular Nitric Oxide
(NO) Activity Assay Kit (AAT Bioquest, #16350), EZCell™
Intracellular Nitric Oxide Synthase (NOS) Detection Kit
(BioVision, #K207-100) ., Screen Quest™ Fluo-8 Medium
Removal Calcium Assay Kit (AAT Bioquest , #36308)% H >
72o ¥4 717 L— KU —%— (Tecan, Infinite®200SPRO)
% NO, NOS, Ca®"A A > OFHMEH Lz, F£72, K
BEITA— A U EOGEAMEE (BZ-X810, F—x

(a) Mouse Embryo Fibroblast Cells
(b) Normal Human Dermal Fibroblast Cells
(c) Normal Human Lung Microvascular Endothelial Cells

(d)

=

| Indirect Contact

IFMC sprayed cotton wool

Y

Medium Culture Cells

' AN
A
|

., .\\ | = I |‘f'> A "\

1. IFMC R pRf o RIEEVITE
R FEROME, (a) ~ 0 ARRHUHELS
AMARRE NIH-3T3. (b) BN JERRAEDE
FIIEL. (c). BN B0 L PN R R
(DIEEMIZFEREL7-96 7L —hk
& IFMC E1=ERR. (e) BilERRD
ERTY G AN

AR EH) 2R L, &7 ha—uE, LLFOmY Thod,
NO iMfir'e h=2—/L : 96 X =)L 7 L— k% IFMC &Mk B2 30 2 MEE L=,

Nitrixyte™ Orange working 1A% % 100 pL/7™7 = /VESIE 5, 96 N7 =)L 7 L— k% COy A v F =X
—Z— (i :37°C) WT3055A v Fa— 115, HFUVVORKEREL, 7y Ny T
7 =& % 100 uL/v = VIR L7727 L— h&E~vA 7a 7 L— M) —X—ZCTHIET 5, hEk»

HOEHEIL. EXEm=540/590 nm T 5.

50000

NOS #Ffir'e h=—/L: 96 X7 = /L7 L— k% IFMC
ERBAER EIZ 30 /3 [FFE Lo, Mz 85 S 97k
ZEREL, 200ul DT A Ny 7 7 —THlllaE 2[RI
T 5, 96 X7 =)V L— MIARGEESEE 20ul/ 7 =
VR LTE#, COr A v F 2—H— (i :37°C) N T
60 73fHlA v FaX—hLThbvA7arL— K —4
—IZTHIES D, Bl M OVEOEH R 13, Ex/Em=485/530nm

50000 50000
( (b)n=96 (c) n=96
— -
£ 40000 40000 40000
o
e )
3 i
< 30000 30000 | 30000
S .
I-|I|§
E 20000 20000 20000
= ;
s - .
@ 10000 | 10000 | 10000,
: TH D,
0 0 0

2. IFMC &RBUERRZ RIS

B~V R IERHEF AR, e Mg
A, & Mt A i P R

D FEHREE, N=96. p < 0.001,

Ca*"ion 72 h=2—/L : 96 Ry =)L L — %
IFMC & RBUEH 112 30 3 HFHE L7212, 4 7 = /L OFE
ZEREL TH D Fluo-8NW a8 7 — o VIR % 100 pL /
U= VIRINT %, CO A > Fa_—%— (R :37°C) W
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50000 50000 50000 50000

. (c) n=96
g -
40000 40000 E 40000 40000
~ £
2 2
30000 30000 S 30000 30000
r 2
= &
< 20000 20000 S 20000 20000
H )
S S
e o o & 10000 10000
10000 5 10000 8 Z
g g
0 = J = 0 . ¢ W/O With
BIEES Ca®* PI3K inhibitor  PI3K inhibitor
3. fIfAN D (a) NO, (b) NOS, (10pM)
(¢) Ca®' A7 DHEHRIE, N=96. p < 4. PBK BLEFEAIZIRINLI=45G ORI
0.001. FENNODEIEFREE, N=96. p < 0.001.

T 30 A FaX— L7z, ST 30 A oFaX— 925, bl L OHOER R,
Ex/Em = 490/525nm T& %,

~ U AMSERHELERBAGRE, & bR RERRHESERAG, b MMM N AR O 4 Clz s W TRl N NO
DEHZHER LT (X2), AW OHERROE NI D S ISHIAN NO OREEHHER Sz,

AR NO DPEHIA NOS IZHIKT 2 b D TH D0 E MR T 572, NOS &IIFHHERBLEMED &
DINT T BA T Cat A A ATOWTCEHIT L7, IFMC OREHEEREERIZ X > TN NOS 23&
PEE ST NO DPEH & D Z & 3B L72[1X 3(a) e VD),

AR S ORI X0 Ca¥ A A2 DM ST eNOS MNEMEAL S D23, Ca®t o A v OEOLiE
ZIFBD T DA AT B[ 3()], 2F V. IFMC (2 XK 5 NO FEHITI AV o AMEIFE S 1
B Ca®* A A ANUKAFE LIRWTEHEALIRE SBIR L T D b D L B X B,

HIFEN NO DEEHICEIE- 35 ¥ 7 /USRI O R AE T

Ca?" A A U IEKAFED PIBK-Akt-eNOS + 7" F /Ui DIEPEAL A 0~ % 729 PI3K BREAA V-
KR AEAT ST,

PI3K-Akt-eNOS 7 /LRI DN T PIBK FHEA A N BRI SR 21T > 7o, e
1.0x10° cells/mL > NIH-3T3 Il 2 #5F# L 7= 96 holes multiwell plate {258 /] 72 PI3K BHEF (LY-294002,
Cayman Chemical) % 10 uM @S L72#%, COr A > F 2X—%& — (R : 37°C) T30 ZfdA %
2X— M5, Ml NO OFHMiiL, 7 v A %y M HWSHaN NO EH & [FfkD 7 m ka—
T TIT T2,

IPI3K BHEAIZ RN L7200 53, Ml NO OE Y EREICIIR X 2BV Az T G
Do 72K 4], @ 12, Ca**-Calmodulin-eNOS 7 /LR <> PI3K-Akt-eNOS > 7 /U LIS D%
BNGAET D 2 EDVRIB STz,

TN DL AERZ 51T, MW NO FEH &N NOS DIEHALZ MR L=, A=
R BIIAHIRENZ N, AR LN ETH D,
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5. IFMC O [R5 - LA A ARTE RN D A = K

IFMC DFEERIEAC K 5 A RTEUZIRO A 7 =X LERIZ B 2 im0
AT D IFMC DFRFEATHARIC X 2 ARTEERI R D A T = X LN B D RER AUt LT
FETH D, HRRERTIOMESZU NIRRT,

An in vitro experiment to clarify the mechanism
of the bioactive nanomaterial IFMC

Takamichi Hirata'?"*, Tomohiro Akiyama'2345* and Tomohiro Nomura®
'Advanced Research Laboratories, Tokyo City University, Tokyo, 158-0082, Japan
°Graduate School of Global Environmental Studies, Sophia University, Tokyo, 102-8554, Japan
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TTANZ T b
BEFEF O I I IR 2 IR G U722 IR PR & Jifn U 72 RIRFEW N — 2 DT 7 #kt
(Integrated Functional Mineral Crystal, IFMC) 1%, A{RIZx U ChRA 22AEHZ 522 Z & 3 FRIC K
STHHLTWD, Fx OBFET— 1%, IFMC D3RO B YRR 25535 U C i S & i
BARZ R T Z 22k, MATE2 S5 2 L 255E L7 (Akiyama et al., 2020), Z OAKEH
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FHLWHEDOTHLND, FEHRRGENEE CTH S, € TR T, mEIRER T & LTab
NCERER RN 5 —F{LZESE (nitric oxide, NO) (22T OFEMZR ERIIRGEZ T -T2, ~ T A
ASERAHE LML (Mouse Embryo Fibroblast Cells (NIH-3T3)) . b b RzJE#RHESEAMAE  (Primary Normal
Human Lung Microvascular Endothelial Cells (LME)) . t b iiZEflif & PNEZ A (Primary Normal Human
Dermal Fibroblast Cells (DFC)) #lfElZAf#z %/ L C IFMC Z [ S5 Z & Lo T, NO
GHEE (NOS) EMAE L, AIEN NO 2SEHT 5 Z L 2502 L,

AvraFxrvay

BRI O IR 2 IR G L 72 2 SRR LR & s L 72 RIRFED X — 2 D Fi#l T 7 #k

(Integrated Functional Mineral Crystal, IFMC) 1%, BRI U Thkx &2 52 5 2 & AFERRIZ K
S THHLTWD, Fx OWFET— A%, BERROIEY IR 2 RE LT BRI R A i L 7=
KRS — A DFTHLT / #EE IFMC) 2 BRI S L <R SE5 2 L2 ko TiE N —#%
{k%E (nitric oxide, NO) JRE DMK & MEVLEAZFHE L, OREE & L &R & AR -5
EHlEEZTEWVS  KMOBG A R L7- (Akiyamaeral., 2020) , Fx OBFFET— L dE 72, IFMC
EERSEIT U Y OEMBELIEMHEL T, 20 3O F Ly FIVETLAE, BERER
&, RKNBREIE, B ERFYEREE, FERREN ED L S ITED LA, TR, IFMC
EERIEIT Y Y OFEMNT D &0 LA SN D Z LR B S o7 (Akiyama et
al,2022), Z 9 LIARERIZHF LWL O TH 0D, SHlORGENEE TH 5,

NO IZ, FMIENIZAFAET D NO Gkl (nitric oxide synthase, NOS) (20 7 /L X = BARK S
N2, NOS I, MEWNRITAAET 2N NOS (endothelial NOS, eNOS) . SIEMAE TN THE
SN LFHER NOS (inducible NOS, iNOS) . JH-CAMH IR RIZZ < AFET D4R NOS  (neuronal
NOS, nNOS) [Z/MEE 415, R, WEZE NOS (Endothelial NOS, eNOS) 1%, #7137 AA 7 (Ca?)
FEAZ VNI ETHHLNINEY 2 ) UFEREMIZA LT 5, Ca¥'lE NO & [RERICHIfIN A vt
V¥ —ThV ., TR M=V MRRERF O, B S, FlHE, RIE R sER & ok
7RREPREEREICB S LT D (Berridge et al., 2000), MR D Ca?'iX, F/L 7 AA N7 /NEARN
WZHbHA v ==V UK (inositol triphosphate receptor; IP3R) & U 77/ ¥ 2 RAK

(ryanodine receptor, RyR) DAL U LA F U F ¥ XML SND, SHIZ, I har N7
BN LY T AA BT E L TCHEERET D (Palty eral., 2010), —J7. Ca® FEKIFNMED eNOS 1EE:
{b#%i#& & L ClE. phosphoinositide 3-kinase (PI3K) #4179 57 w7 A %) —E B (Akt) DIEFME(L
IZ & % PIBK-Akt-eNOS 7 F VIR AMFAET % (Dimmeler et al,, 1999), Z 2T, PBKIE, £ /¥
F— U VIEEDA 2 b—ABR 3 LD FrFkiuds ((OH 1) OV U baiTHoBEThH 5,
Akt 1. &, 7R b= A MlfEE R & OO T v AT WTEERERI A R TR
VUALF =X —8ThHD, ZOEHIT, eNOS TEHARRIZIZIT, CaZ RAFIHEREE & . PIBK-
Akt 7 VIR & 38 D, TFMC OAERIER ZGEET 25 ETIE, 2 b Ot & DB ZIH SN
THZENEETHD,

Z ZCARIIE T, BEEMn 2 IV C IFMC OAERER ZMEE LTz, EBRTIE, ~ 7 AIRERHES
#HlEEE (Mouse Embryo Fibroblast Cells (NIH-3T3)) . & b FZfE#AHEZRMIAE (Primary Normal Human Lung
Microvascular Endothelial Cells (LME)) . & K ffi E#ifi & N EHAE (Primary Normal Human Dermal
Fibroblast Cells (DFC)) itz 2 M- L C IFMC % MBI S 85 Z & LT, NO Ahlli#
FOEM LT 208 5 h . ETMIEA NO D3EHT 22028 9 D& ii~To, Ca? (RAFPERIE 2 Mt
DI, IV TLT A%y MW ERZIT 72, PBK-Akt-eNOS 3 7 /Vifk#E A it
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A 7 THEFFEEL L SEEHIENCRE I S 058 o 2 — (MIND)

A 27 THEFFEEL & EERENC BT o v H—
o —RK G it

W ¥

A 7 THEFRFE PR L SEERIENC BT 2098 2 — (MIND) 1%, FES OB 5 BRESE
&, FIUIKIT oA v 7 TR DENLE BHE - T, FEORENHRL TND, 2D k57
BUR A UET D 2O KRZEOMFE R (Academic) ZHiE (Civil) (Zf@lF, & L CHiEN S DI
WA KAHFFNAE DT D HAA OREEE K - T, MU E IR ATAE 7 S F X R IR 2 AT 5
ZEEEME LTRYL SN,

W AFZERCR O

& FEIHSURR

SIICERAABE (2019 4£5E 19 5 (Hagibis)) Tk, HHAZ L E LK HTRAKIC
KBREPRAELE Uiz, 2B, ), BN 3 >OJINPHE - ELE - ARG HX T
H % OFMINIRAKEEEZZIT, RKEHBEAF ¥ SATOREWELZITE L, KX
—XZ DO L) W HEACT D HRKE L A > 7 TGO KX DR AL IE L, Bk
ATREZR SRR SR ML & 70 5 Z L A HfE U CORIE L E Lz, WEKE%Z D, #hi TR 2 o
& UCHEEEERL, BTHAEIR AR LAY 72N D, MU ERORACRI (RAGR) (2201,
FEHFHAS M OHUIRE R~ OB X B FAER ALY £ Lo, “AieE (BRERS) it
F9, Fo, AAINTKALEHEEZ EHIEPTIZERE L TS FHINC X D ERA DR IHE RO
1T2.5 & 9 A DOBR 1T > T ET,

& RFEA~DRF

BARKEDHKEFRIENZDONWT, HFPIERE L E LIEIRBTRIZT T3 <, EENICHER
DLZEMER DT, KEFROLACRED DV 7, EH, R - fEEOHR T AT L%
BOTWER LR LT, M T2 BRKFIHSTE 222 BB LT, £91%, S
FIRAARBUZBIRT D PKILEIC K DRAKPGEZ T & LIHEICED LE T8, B ook
RAEFFEN U TRERRIC I T O 7 REESE~ R L, #ifisl TR - s 2ty 5
ECEBERRA R A ER - BT 5 2 & T, EEmERICE T DB - BSITHEBRL T
EESE

W RO
[7—~ 1] 2019 FH HAEEIC L5 EEE - HEFAARI ST 2108 - WERHEO 8T
2019 FERJE 19 SR, ) ORI KA - 72 Z S 12 XV P TR k& < k

HL, Tk CTOZE~DOHARRRITE & 7o T CIRANIAE L, ZOHIRIZHIT HiE
IR EREDIZ K DTN & DITENORH S A BARFICHWR T 272012, MO H 5 2387558 OkE+-
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ZRLEk LB A T OWUg Z 58T LTz, IRAKOEATIZE LTI, RKIROEFHIZA Tt 0T A
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TORKIE, (o) 2ZZESZ @I LT-BEHE A7 « BERE/BT7EHED 3057 L 0%, (d) 233%E
A G NI U7 T OAATIREE, (o) AZFEM & a1l L /=i o 30 73 = &
DI

TEk, AKNMLOBIDM T T 72371 BIZBWT, A RMNIERE L7 AKNEHT 2
T, 2021 AFEIIFIRARKRANC bR & TRt 2 &ET 2 2 enTa (K-2), SUEITFHKES
DBEBIRILCT — &2 OIE(FIRI: & ORERZAT> TV D,
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A =r—Y' =) IR EDOMfERIRGET COWRFEOFIG K 9 ElZ EDTW\DH Z &Rl sh Tk
0, SERRZRGETICIERE L2V TS LN B HDREIINTWD, fERRGITICEE LN
LIE T, ISR BEROENO BANTHY, —EHOBIRIKTIE, @KDE 2 J5 % rHnEIE(L
FHEOEFFEXKIRICEA T 28X b H D, Lo Laens, ZOLHMNEE5 TRt s 5 BRI E
13, HUEGEILH 288D 5720, TN bR TEMHE LIEOBRKEITHE T2 U A 75 LB
Thbd, BRKEIZHT H U A7 FEE GNS (Gross National Safety for natural disasters) (38 H
ARRERIZ L Z)iﬁ‘a‘\ﬁ@ﬂﬂ - FRE S EORER & E IO MO ERR OIBFE DBIER L BRI 5 A
S, EBENFERRROFRE D & THRTFRR O BT S HED LTV D,

2022 FEELIETHHTAR GNS © WEB CTOLNBAEE (TREMSH) L FRIRHZ, ATk Cophk -
PSR ~DEPEIRIE 2 P LT E 2 X 5 RHHHAEY 217572, £72, GNS OFEIFEIE Th 2 Magsit
B OBREEA TR T 5 2 & C, dENMERRA > SRS 720, MR OBGH %
FHEIZBEBILT DN TE D, Z0E2HIL, NHEEELREEEOMIERHME O ERIED
B MHARCBREN D72 E GNS 2 H L2 MAIIS%ENT550EE 2615,
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0. KEIC L DHUIOREAI R AR ZH SN LT, BIRIS, 2 OfE R Z /NS DT 5 D22 i H
N THEHT D Z L T, AEEDZEMENL = & OEE DO EFECRF I E 23145 Z & A AEEIC
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