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Development of low sticky texture natto “MAMENOKA”

Yuji Kuso and Rikio NAKAGAWA*

Many foreigners appreciate Japanese foods because of their health properties. However, few foreigners like Natto, because of its sticky
texture. The Ibaraki prefectural government started the “Development of Low Sticky Texture Natto” project to export Natto-based
products to France and Germany, among other countries. The use of specially shaped packages, or edible glue lowers the stickiness of
Natto. However, these methods require new processing machines. Natto makers would like to produce low sticky texture Natto without
having to purchase new machines. To meet this challenge, we developed a new strain of bacteria from a natural mutation during subculture
of Bacillus subtilis. This strain produces substances with lower stickiness. We named this strain “IBARAKI £st-1”, and called Natto
products fermented by IBARAKI {st-1 “MAMENOKA”. MAMENOKA means fragrance of fermented soybeans. We found that the
stickiness and viscosity of MAMENOKA were significantly lower than that of commercial Natto. Firmness, color, and nutrient (polyamine)
content of MAMENOKA were almost the same as commercial Natto. We performed taste tests of MAMENOKA and commercial Natto.
The majority of those tested reported that MAMENOKA was easier to swallow than commercial Natto, because of its low viscosity. Some
Natto makers in Ibaraki are utilizing these properties of MAMENOKA to develop new Natto-based products, such as dipping sauces,
pastes, and dressings.

Keywords : Natto, Bacillus subtilis, low sticky texture, IBARAKI {st-1, MAMENOKA
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Submarine earthquake- and tsunami-induced event deposits

—Disturbance of the sea floor by huge earthquakes and their related tsunamis,
and the use of disturbance records in marine sediments for the history of past huge earthquakes and tsunamis—

Ken IKEHARA* and Kazuko Usami

Huge earthquakes and tsunamis have agitated and disturbed the sea floor. Many marine geological surveys after the 2011 off the Pacific
coast of Tohoku Earthquake indicated large disturbances of the sea floor by the earthquake and its related tsunami across a wide area from
the coastal to the Japan Trench floor. Resuspension of marine surface sediment by the earthquake and tsunami might generate turbidity
currents. Deposition of turbidites, which are deposits from turbidity currents, has been recognized. Therefore, earthquake- and tsunami-
induced turbidite is a potential tool for understanding the history of past huge earthquakes and tsunamis. For the estimation of the origin
and evolution of earthquake- and tsunami-induced turbidity currents and the selection of suitable locations for turbidite paleoseismology,
marine geological information such as samples and characteristics of surface sediments and their depositional mode is useful and
important.

Keywords : Marine sediment, sea floor environments, turbulence, earthquake, turbidite, marine geological map
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High-accuracy endoscopic microscopy using a thin,
1.5 mm diameter probe with optical coherence tomography

Hiromitsu FURukAwa™*, Naomi NocucH!®, Hiroshi YaMAzAKI? and Takafumi Asapa®

We developed an endoscopic microscopy system with 20 nm accuracy that affords inspection through narrow gaps using a thin, 1.5 mm
diameter probe. Accuracy was improved using Optical Coherence Tomography (OCT). The frequency modulated light source is stabilized
with closed control from self-interference measurement. The probe is driven by two miniature motors, which allow three-dimensional
scanning of an internal surface. Imaging performance is 60 frames per second. The high accuracy with narrow clearance capabilities of
this system reduces the need for machine overhauls, which affords trustworthy daily inspections and hence greater machine reliability.

Keywords : Endoscope, fiber scope, Optical Coherence Tomography (OCT), super resolution, internal diameter measurement
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SINTBY, AT O —TDOEEIZHEE LR T VEMTH
BH, WHEEE LTORHIZRRENL TS, OCT =7
HLUZNHEEE. ERE S EICIIBRENIIBHINTED,
M5 2 WA S350 OCT BFHINTWb, —
Ji T MENICIEA SN 7 0 —77 IR E B %
B BB, A OCT OB OWTE b, ZD7=
D NV—=Y AT =T NVETHEHREHZTMELZESI &I
KD MO Z MR L, AB AR KTE A X B MO 7
T3 amfTo72) A CTME LT LULEND 5, FHE
LG kB a2 L7z i N ks (IVUS:
Intravascular Ultrasound) (ZHARTFERAIND, EE
HZIZIFE STV, IR /) RN—Y gy S %
Thbo

— 5T LEDHIRIIIEAEITTDN TR, KTk
R, EHEICHEIIRDEN B ARy 7 PR STED,
C DR ED BITIF R G 2 B ICFHAT L BB L D
W HOHEMALETH D, Ferld, MFEHFMEEME S
% SEBAMTAS A IR FE BT B OCHA IFFE M (BLF, R
W &, WERWMEmNEEMETLTY < FIEARRKEE
Akt (UUF, IARKEE) EAMA T Z LS
VST TU—F 52 o7z, WARKEHIL, Tu—TDF—
= THH~YA 7 0E—F—BIEHMIC BV TR —TH
D, KEBVHEMZRET S LIl o7z, A HEE
ELTWADIE, EfE LS mm O7a—7 2w, Kifi
JERE 20 nm FETHETLIETH S, ZOLH%rH
IINFETEDP 7720, AT RAME D, 5
BT H B - AL 2B S I B RE 3 2 B A S R A 2 &
%< BEPRLEK - Ty ER LIV EV)HRIINT S
BEE 25

B 2R, K8 B 0 [ A AR A H ARG 0 B 2
THEOBER M2 XIE, 2016 4E12BVTH 1100 £
/AETH Do ZOWIEDHRIIHER OB E# (160
W /4F) . REHLEEE (90 fEH / 45) . =wocillE (50
MM /4, BEXOTEM CCD #ASHHETIZMETE
RWRANEIEHTHY ., FEROZNSHRIANT HE
HEERR (89 300 fBF) @30 % LLEEIRET S L. 100 fF
M/ EREOH 7 ETEPERINEbDLEZ LN 5,
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2.1 BofiEgHIc&kPEFEEOCT: 20 nm

OCT FEMHAME LTHRLAZEIZXY, HArE &)
BN &b D &7 5T 2 il 2 FEE A% O IRp 3] 2 38 1 Bk
ZTBY, JHETIE S =Y BB ZMIICAFTE %,
CORBEEENLT LEMHBTOLEROEMIZESTE
TWoYS, [RHETHEE TRRLIEED, HBEORET
H%bo

B3 OCT 2RO LN BMEREIE. & % B H O & e
DIFERMBEIHLLTHY, REE LTIBAT S EREE
HEWEPFERDDOERD, ZOEBETHOONTWLH
BEEA OCT & LTIin% OCT™ 25 5, —J. 1.2 OCT
(RO SN HVERRIE, BEIE Y > FTH %2 HE BE X R © &
HZETHY, FREEELTIMBERE LB A TR b D
L% FEIC MR T SBREMEZ N RET AT,
BAT T IRRE L GEME L IRITE A E R ERIGIEL 2 5720,
HIg T HEs R 2 >Twb, ZOMBEICHLT 5720,
KAZUTO L) FEe v,

a2 FRIEE EELTOLT 7 AN —F ¥
PHRoTEY, EEEXNHEEZMA OCT (SS-OCT:
Swept source OCT) EIFENBE5L4 7D THbB, TD
BEEKZ M 312 T, Bt R 1240-1400 nm O
FEA G (Santec HSL-2100) TH 5. G, X777
AN=HTF1IZBNTI5:5 DEFTHESN, Th?
BRI O 20 D<A 7 vy v TG EMIED 720 D H
CF#RNE N S,

<AV FHETIR. BT AN AT T 2T 955
W EIS I, RSN E BURE o SO I & 2 BB T
NADD o ENENORGHEIZ S DRHGIE, BT 74 /35—
H 7T 3TREGEN, THBETFVPRINGETHESNS, C
DOFHEHIBVTL, KT 743=2 THE SN ALE D
5, HilERE oK E colEEE S HIETE TO
PHAEE DFED, IR R OBRUE L %05 L ZITTHE T
b7z, TR EER TS L TEREN O
D% (HEEE) 25T TE5, 2%, FHEHTED D 5
AN E (BRFHE CLM—H#) CEIhE &,
WRIMKAET D 2 e R THE T MR 50, ok
PLiE A S EEN 2 LG ARY MIVIZEREG DR (AT ML
W) BRETD, AR MDVTBREORMNL, Bk
RELLBIZLZD 5T K ELC G -Tn 70, FEH#ENS
B3 23R T £ T ORBEAEDH 50

CITC HEEE RO DI AR MV TR ORET
o720, FEOREVERENE 2179 7201213, AR b
N TFEEOEMPRELTVLZENLETH L, £2H
B WEAEAICE T, RIS L T-EDB B Lz ik
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DONEL V. EEBHEICD LA, —BIITET O
D LD DIIWHBALHEL LD T EHE L, RIS
DI EIIERILIC 0T WD, ZOMFEM4 K (%
BAD R $, EBRTRBEBEmELTIT -2
DT, ERBEN—EDORHIITFERIE DAY MVF#s
RoN2IETTHLH, WREAR - # 70 1240 nm
3 & 1400 nm AETIE AXZ MV T AL, T

BREBNE
1240-1400 nm

M3 WHREEOCTORFEROMER

EFREIR

1320 nm FHE TN Z LA B —MEIS, SR A= —
Y 7 b LTI E B O A L [ 5E0
BEVMIEL TS, KEPLHIEIZZNTHHETH 525

ERILDOT VK A7, FAILHEO—Br AL T
FHSEE, VT VIAMGERREELE=I) 7 §THTL
Lo THIET AU REITo72, HETWEITIE =215
HENT DRI ED 2 KD T A N—DREDE TR

SRRAH
BEREIZ S 5 —

HWRIEE

(a) BU=E] R%&
OCTH&HRA
1248 nm 1326 nm 140Dnm 1244 nm 13100m 138D nm
v
O nm Y3—h54/ L 8nm O nm 2a—h54( L 8nm
T—UIER T—UIER
(b)
(c) 1240nm 1240 nm
1320 nm 1320 nm
1400 nm 1400 nm
B CAIELIE) BECAIERIE)

X4 BEAOEIRICH S M 2 TR B OIERIENE (M) & ACTHFHC X2 HER (GH) D
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oTW57zD, bL—EDOHETHEERATLE, FH
FBCTOARYZ MVFRAAEL 13T TH D WEAERME
AT HHIE, FNATARY MV TR0 % &L B X
NB7:0, ZONHEITIZ, ABHIE 5 O RIFE b #iE
FTHIENTESL, ZOFEMIZL-T, REEEHEIZL
TWHo>TH, —ERETOWRREALHITEL, D
A HAG (BREE) 0k)iz, EEEADORIEL? S
TECTEDMWENTREE D WENMEDOLE D = E
bo X5 IC HATHTO OCT nid e fH % /R &
ELRTIE, 500 [ D 3 UG O R R 7553 380 nm Tdh -
72DIZH LT, BB 22 nm ~Ef 17 B ol B S
n7z,
COREFEMBEF M2 B LT 6 L£ITRTEB
0. 10 TEOEIRGET M % IT>720 10 FED MM 100
um THY, HEELLTEIRRKETEL0, BEOR
Witksr (77 v M) OWEDITo7. K6 HldE S
%100 5P E R L2250 TH Y, Kl IRGHARS

4RAI : o= 380 nm

BEEMBEHNSDIEEE
_.‘IlllllIIIIIIIIIIIIIIII’
T um

AL

5 e B % T o B Ak R D LR

500

LD RIEME Ra=0.31 um &RD SNz, 74 KN
REHAATR B7280, THEFHITEE R LM TR Ra
BRODHZENMBEE 5,

2.2 BE£1.5 mmoEiEryo—I"

WAKEE Tl 2005 FITHAMOELE 1.5 mm D<A
suE—F—%MFEL. SIHI/NE LEZEIRLTER 0.9
~ 2.0 mm DE—F—DRFEIIHILTET V5,

COFEMTIZ. EELS mm D 3D AF¥r=227 0CT
TU—T 25720, HE LS mm OF 14/ 0E—
F— EZ0I MmOE2LraE—Fr—FFHL,
7allR L7291 OCT 7 =7 SN 725 1
A7 BE—F—FHEE 15 mm OF—F—T3IF—% iz
EREILC W2, SHICEDHT 74 3= 5D 90 BT
DR SH7-MH IS (M E—2) &0, 360 Bz
HHAF XY=V THT2 5. 82 F—F—3EE 09 mm
DE—5—THY), MFC—20OMELLEZHEEHEZLTE
D, Wi SEFOMBMAF Y= 7 %479, HAERMIC

R% 0= 22 nm

1 500
AE L

MEBN I E S N7 FOR I O AL E, AR E M2 R LT 5o 50011 D LIISEI BT, B 7 0 =380 nm2» 522 nm~ &1 L L7z,

EE DT EER
FEAHES Ra=0.31(um)

X6 RREOCTICXA10MEDRSFHI (7110 mmPT5) BICI0MEDT 7 v bl & SEHN L7822 (11 mmP75)
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. 2 E—F—TId SEEAEDICIN LT 7 AN —
IR SETBEY, K7 7ANN=2 5045 SN 20 )
FASHLRLT NS, ZNICEDEIvf7a0E—F =2
BB Sn/z3 7 —o MR TR — A EZHIET52 &
MBUREL 2D, M C—20MEEEZONL, T52
i€ —%—ZEPEERS L, FRIXE 1E—F—% 3600
rpm. % 2 E—%—% 3540 rpm IZFREL. DT AR
Wohbhz 5 LR EE N, St —213 155
12 3600 [l L 22455, 7RIS 60 MO EB) 2179
LVINYHINVAF Y=V IHREB SN,

TalRLH 2 =7 —3EA 09 mm D72
B, 77YVLAATLATRERHLTwS, Zhifib
NBEHEY Y7 b, 5, 2, 375y MEOKIIL
Th IR TIHITHMICIESN S, HEEY v 7 FOERE
13 0.2 mm TZOHLIIINET 7 AN =Dl EN 5720
EAE 0.125 mm OHMERAFRITONT WS, TAIVITHRE
0.024 mm DTAY ZHEAEHBIC LD EEEICIf) T
FTHIELIZXYEHR MV 2R LT 5, F-HlZ I ZNEE
0.2 mm THY. WHEIZIER TclRIAY VI R=VH)
JEFAEWH L —F = LTHEN TS, X)), [
WASETE B & A A VAR > TS T NIZHR LA A, A
ANVEINTZ Z6NT, MlzY 7 bl 2 5 & Eas
5o ZAUIBYEESZT LM, BERCTHRATLAANVE)

BEZ1.5mm

=0
AC)

N

|

[

Jd

[EEE5EAF v

L
WAEERFr =T

(b)
-2
IR a4
52 (U+) EEEvvIh  #2(oOVN)
FHINTvya

NIk

7 BRI T T — 75 s o I B

(a) Mig7a—7WimtEE, (b) %2 < 70— =i, (o)

FEZ R U 72 I3l ml iz 12 X 0 [l OS2 L. K%
HOLIENTEL, TRODOREMMTIEMWEL B R
LELERAMN A~ A 70— — DR ) EEXETwW5,

8 DEHI. ZOEKEEE 1.5 mm NHLEEE, AHRY
DOWEBIEIEH L7z0 #REK 9 ITRT, 18472 60
TV —=LTORELIZT VI MU EETH o720

3 Discussion (FUAIRIL—. A VI\ORN)
REETIE FEEMT 20 nm FEEOIIREHNZ 47 )
e, AR 15 mm D& NlfE 7 o —7 SR L 2 Rs
LT HLONHSEAEIT L. BRE»SNEERRET
FYUIMET B LI HEIR, LT AFTEEI LA
ZWHS, BRSO ERIET Y VLA REIC 25 2 513,
10 DX IR FTITHMERE T LN TE, K
LR HEEHOIANE T 5.
(7) Jesgih GEEM) Z2HWiR2S, 7/ A=V T
DOIZIRETHI
(1) BRE2LEHTE iR T a—TOEHR (20T
SEEAE 9% (9]
COTODFEME—DOIHELIZIET, BE»SOM
BEREHIATZ. BRRENAREL 2D, FFICREED
F—ry FeBEL TV SO, fzER B %E#E~ 0 T
Db, Bz BELLTW 2y by Yy, BEI—E

4L @z (U7)

KI7AI\—

=

gE1v41o0 gE2vro0
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YOHFEHR, HEESO/NRT VY v o N RS
Wb, LYV EIFILOETLHAERKBIEE CTld. HNfHE
WHE DT L WTEAE EE DS IR B LSRR &L b % SR
WE TELREIIL VDS, NEZIETEEHIITLA
Eve BRETVIMEIZEY., BERRIRERCH AW R
WIHZLT, FRMTHEORVEEMIT25, H
HEMIDEXY, FARMEREETA Y IZBNTHHEM
BHAMERBEEZT VA,

HAERR 1 &B/ A THE 5 mm

AYRERZ 1.5 mm

y
L AFv
60 rps
T

4 SEOFE EBE

O TIE. WEFMODICFURE 280 EL
WESTHMNEAF v =0 7 2 HTHRGER #D72, Ta—
THEE DT TRz L9, AT a—T13§E 2 E—5—
WX HRINDAF ¥ =0 T HHMABDE T, NYAIVA
F v EfT25720. 3D BROMWEDHEHTH S, L L.
3D TFYINT—F 2R A2, K11 oXHIcHml

R8 BEAELS mmOME T —7 B (%) LB (M64 YDA~y FEEG) MEDKT (4)

AFAIERER
60 fps

X9 HEELS mmbifE 7 o—71C & BRI HE

K10 AF=FHAA—Y
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MAF Y=V 7% F ) A= MUVIEE CTHIET 2L EN D 5,
SHRIICOFEICHYME L EEZTWD, HlfiEAF v
:_‘/77:“0)‘“(“ I PIZIEAFEREANT O -T2 ALz L
WCHE NI LT T a—7MHW T Wb EFEHEIC RS
7290, IELLHIN RV, 3D RRTHIE. EDXIITHA
LTHIELLHINZ720, FUEMEIIHEEICIH 357259,

5 Rl

COFFFED—FBIL. HRME 1 T BT = AL S iR g3 (
RAY) OMiBhEZ T THibhiz, BERBEHEEATLL
TV T EHEHRLCDDOTH L, ZOREOFEELT
V7T FBERIEOLLTW W, W, LA

HEN ST E LR INDOTH S, Ff:&iiﬂﬂf‘e*%f'? 20
nm ANER TET IHELTHHHICRICEDDOTTE
ol &, E’l‘%%ﬁi?ﬁ‘iiﬁ‘ﬁi&’éhéﬁﬂ@ﬁﬁn?ﬁa
WG, B BEOMDSEREEE T E0HEE
RESNTEM L7 ZNOXDLFHTHY, FEizFcD
hehimse->C MOFEHIFEMROBEL T,
DHBEREL i?f?‘tcV)E&?Lb\kb\?%ﬁﬁ‘ﬁ%’iﬂﬁ&)“(wto

ZNTHEA DV ZOHBER EEZ BT -HHTI=2HD,
—DIZZDWZEDFEIRTH 5 MG NEFHN O A FH o
FEAMRNCETHY), FAEROSIEY, HEEXY 1Hr
HEELTHMA Iy SR BZENRIADLIDTH 72,
ZOoOHIE, AR OB L XV E ZOBAMEHA~D
kA L BFEHAITOWTHELB Tom EASRIAD
12l ThbB, ERMTHITEE) iz JIC
i, BARBETIIEHCR TIED 72D, $TICH5S
FED OCT N—AH M ZFF > Tz, ZNTOHRZES
LV LRI BRI 572, LT ERIFCIIZEFSE
AL DEFFREZFT 5TV BH, BAKEEDOEBI~D
FRA MR R TH B E DRI TH o720 HHL
B iin7-L &S HICBLZ L L) MBS A N —
WZABEWLAN, BEZTTIEA->TW [&E—H
EoTHRFICHDME] LW FESABULISNIZLED
Hotze EHTHREZEEIS, N—=VBEEDAN=IZE
AECEANEMEEL TuoftFHThb, ELIMA
DYZEZITEN, TOFFEAH LT TS, HLTHE
HLEHDEBDHE LN H DI LIZRKOE, REIKE
Z 720 ZOoHIE. IRGEHEA—D—LDORBOENE
EBLI-Z LIl D, MIRTIIZLOEE, REEI1E
L2BEEL WD T KEE W2 IS [repeatability] @2
ETHY, DF)FHIEO B AR 2 & 55 L) IEE A D
bo ETHN A=W — 3L HOAELZRELT VL7209,
BRERGEAEHLCBY, MEEFHE LERL SN TV L
ITH b, EHEMAETHIUZ, PLABICWYMEZ Lh

T&%,

COIHIHVEELRWER, Tl Lok %
fEoTHRIRE N, BIEZHBTAI L E o7 MRIES
DL TRLIzEIIT, #IF BT L% < repeatability TEF
iz ->CHHEANER TETBY, EHICFHETHRRL
BIRTOA/R=2a v ZHIBL T, FIMEN:Z 50 % b b
BafTo T\ 5,
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HEHEE
I # (5B0b OAHRD)

AR T EEM Rt v v v 7
V=7 LR IENIE . T2t KBl
Bro 1997 4E KPR K 4 b T4 0 e Rk i+
BIEARE T . BLAIZERT. BRI ANIR I
PR A 2T, BUE IR BT R A
W5, L—% =% - e kaie L
BEHA A=Y v 7T AR ICHEF LT
Do HEEDE CGEIEE) ICOLMIETE 28588
MR— 2 DB EHREL LTS,

B % (0Ch BB

IR N R a5 Z K 1k i b e A
W—TFTZHNAY v T FIRE AT

o 2007 4E X DRI 70 Y = 7 MICHE

Ho 2010FENAF 74 b2 AT V=TI
CTIREY T+ V=2 RACETHF M

To- F 7 FHBA B 24T, 2014 4R K D

Kty IV —FICBW TR
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T v v FEAREEE A S TE R 5
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0E— % —DORFERFHIEH, 20124F XD
B HAM T IR T, <4 7 1E—
F—mL - MR e Ba - AL, ME
OCT 7u—7BIUZNS ZH#H L%
HWEBE DI fES, BUEICE S,

BEREEDER

BRIl 2E&ICDONT

XV (RS Wz, B B SRR AT ZE )
COMCTIE, EWERHE: (OCT) LB/ ME—Y—2MAaT

52T, B LS mm &) IRV 2 o LS R0 B 8 % 3

ATHZLIZEST, MENONIEZ 20 nm OFFETFHITE 5 L9
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FoTBY., BT 7 AN RS REEE L OHE RN L
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WHLAA A, BOMAHBMEMZHIELTOCT ZRMEEMLT S22
LT PR EORMEONBLEM S B T& . PHTHIL:
LICHZBRONTZHERMTESL LI 2L0 T, EE B ORI
BEECIN A, R M OWEEZ A 5% OCT SF D EHIS
HBZEZONBDT, GHROBRMOD LEHIFHIEAM TH L LE R
36

B2 7 HMOMFRBEREICDOLT
B (G B—)

PR 380 nm B2 TH - 7N O B (™) W K E 2 22
nm ¥ TR EERLZ LRI LAERELT, HHEO—EB
ZHOTHFNOES, EREXEELZVTNVIALTE=S) VT T
XBIINCLZERBITONTVE T, TRDARY MV TR
W oREICEDY, HENEDREENF T o/ 2 LAtk
RTHHEFTH. BAKMIZIE phase-shifting method %5 % JI\VCHH
BERFZIT o TV ADOTL 29 %% HFN MM E T EEITOw
T DIPLFEHLLRAR LT, R E IS ITOWTHHT
bE, HBEOMHBIERELEB TS,

B Gl #E)

AW, AoTEE 2 TOREOREERE S EE E=5)
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Vv bL I Uy =Y Y OHEEME, 1.5 mm ORI HIHA
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NHOTIE VR LBVET, HRIANOIAZEITOVTHIRET S
NTVBELDODHIUTMALTLES N,

1% (1T #5%)

CTHEMOIIIC. EHFICHOIPRCERINTBY, InAfEL
CINE OCTIZOWTRELE Lz IAY P22z k)i kA
DEMMMMOBIBADINHOEZEZ A LN TT, 3 TII. A
BEDOE—F—IFME OCT O LIZFHASNTBY, ELDE5HE
OGFTFTORMOBEBFIANDILENHLEEZTVET,

L»L. TERHLEZIIL»2DST, IV LZ LI
HNFERTA, TEIBHOKED, BEISHLIVLRDLNE ARy 778
B, TAMIEL BTN RS 2WHTY, 20D, O3
T OCT &R sMikrEd, TECAICHELZ OCT
LD IHBDF LI,

B4 MERIO—-J%iROREEBICONT
B Ol B—)

TSR ESBHFEL72EZE 09 mm & 1.5 mm DE—F—%
HOMMiET a—70H RSV ET, COX) B/ HE-F—0
BRI OV THHAD DL, E—F—HARTOIRHD
IRABD TR RV BVET,

% G #ik)
K712, ~fM278E—5—OWEEE (K 7b, 7c) Z@EML. &
DO OFM &, BIE#Z oW ZBMLE L7,
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Materials recycling technology for recovering rare earth fluorescent powder
from fluorescent lamp sludge

—Pioneering near-future resource circulation—

Tatsuya OkI™*, Tomoko AKAI” and Masaru YAMASHITA?

A materials recycling technology to recover green phosphor, including terbium, which is a heavy rare earth, from fluorescent powder in
waste lamp sludge was realized by collaborating with researchers who specialize in materials and powder sorting. There are few cases
worldwide in which materials circulation from post-consumer waste has been established in loops further inside than horizontal recycling.
This is a recycling system which is described as an ideal circulation system for the near future in Europe’s circular economy (CE)/resource
efficiency (RE) policies, etc. This study is a successful example of Japan leading the world in urban mine development to establish a

resource circulation system of various waste products, and becoming a pioneer in near-future resource recycling.

Keywords : Rare earth, fluorescent powder, high gradient magnetic separation, magnetic matrix, terbium, urban mine
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Synthesiology Editorial Policy

Editorial Policy

Objective of the journal

The objective of Synthesiology is to publish papers that
address the integration of scientific knowledge or how to
combine individual elemental technologies and scientific
findings to enable the utilization in society of research
and development efforts. The authors of the papers are
researchers and engineers, and the papers are documents
that describe, using “scientific words,” the process and the
product of research which tries to introduce the results of
research to society. In conventional academic journals,
papers describe scientific findings and technological results
as facts (i.e. factual knowledge), but in Synthesiology, papers
are the description of “the knowledge of what ought to be
done” to make use of the findings and results for society.
Our aim is to establish methodology for utilizing scientific
research result and to seek general principles for this activity
by accumulating this knowledge in a journal form. Also, we
hope that the readers of Synthesiology will obtain ways and
directions to transfer their research results to society.

Content of paper

The content of the research paper should be the description of
the result and the process of research and development aimed
to be delivered to society. The paper should state the goal
of research, and what values the goal will create for society
(Items 1 and 2, described in the Table). Then, the process
(the scenario) of how to select the elemental technologies,
necessary to achieve the goal, how to integrate them, should
be described. There should also be a description of what
new elemental technologies are required to solve a certain
social issue, and how these technologies are selected and
integrated (Item 3). We expect that the contents will reveal
specific knowledge only available to researchers actually
involved in the research. That is, rather than describing the
combination of elemental technologies as consequences, the
description should include the reasons why the elemental
technologies are selected, and the reasons why new methods
are introduced (Item 4). For example, the reasons may be:
because the manufacturing method in the laboratory was
insufficient for industrial application; applicability was not
broad enough to stimulate sufficient user demand rather than
improved accuracy; or because there are limits due to current
regulations. The academic details of the individual elemental
technology should be provided by citing published papers,
and only the important points can be described. There
should be description of how these elemental technologies

Synthesiology Editorial Board

are related to each other, what are the problems that must
be resolved in the integration process, and how they are
solved (Item 5). Finally, there should be descriptions of how
closely the goals are achieved by the products and the results
obtained in research and development, and what subjects are
left to be accomplished in the future (Item 6).

Subject of research and development

Since the journal aims to seek methodology for utilizing
the products of research and development, there are no
limitations on the field of research and development. Rather,
the aim is to discover general principles regardless of field,
by gathering papers on wide-ranging fields of science and
technology. Therefore, it is necessary for authors to offer
description that can be understood by researchers who are
not specialists, but the content should be of sufficient quality
that is acceptable to fellow researchers.

Research and development are not limited to those areas
for which the products have already been introduced into
society, but research and development conducted for the
purpose of future delivery to society should also be included.

For innovations that have been introduced to society,
commercial success is not a requirement. Notwithstanding
there should be descriptions of the process of how the
technologies are integrated taking into account the
introduction to society, rather than describing merely the
practical realization process.

Peer review

There shall be a peer review process for Synthesiology, as in
other conventional academic journals. However, peer review
process of Synthesiology is different from other journals.
While conventional academic journals emphasize evidential
matters such as correctness of proof or the reproducibility of
results, this journal emphasizes the rationality of integration
of elemental technologies, the clarity of criteria for selecting
elemental technologies, and overall efficacy and adequacy
(peer review criteria is described in the Table).

In general, the quality of papers published in academic
journals is determined by a peer review process. The peer
review of this journal evaluates whether the process and
rationale necessary for introducing the product of research
and development to society are described sufficiently well.
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In other words, the role of the peer reviewers is to see whether
the facts necessary to be known to understand the process of
introducing the research finding to society are written out;
peer reviewers will judge the adequacy of the description of
what readers want to know as reader representatives.

In ordinary academic journals, peer reviewers are anonymous
for reasons of fairness and the process is kept secret. That
is because fairness is considered important in maintaining
the quality in established academic journals that describe
factual knowledge. On the other hand, the format, content,
manner of text, and criteria have not been established for
papers that describe the knowledge of “what ought to be
done.” Therefore, the peer review process for this journal will
not be kept secret but will be open. Important discussions
pertaining to the content of a paper, may arise in the process
of exchanges with the peer reviewers and they will also be
published. Moreover, the vision or desires of the author that
cannot be included in the main text will be presented in the
exchanges. The quality of the journal will be guaranteed by
making the peer review process transparent and by disclosing
the review process that leads to publication.

Disclosure of the peer review process is expected to indicate
what points authors should focus upon when they contribute
to this journal. The names of peer reviewers will be
published since the papers are completed by the joint effort
of the authors and reviewers in the establishment of the new
paper format for Synthesiology.

References

As mentioned before, the description of individual elemental
technology should be presented as citation of papers
published in other academic journals. Also, for elemental
technologies that are comprehensively combined, papers that
describe advantages and disadvantages of each elemental
technology can be used as references. After many papers are
accumulated through this journal, authors are recommended
to cite papers published in this journal that present similar
procedure about the selection of elemental technologies
and the introduction to society. This will contribute in
establishing a general principle of methodology.

Types of articles published

Synthesiology should be composed of general overviews
such as opening statements, research papers, and editorials.
The Editorial Board, in principle, should commission
overviews. Research papers are description of content and
the process of research and development conducted by the
researchers themselves, and will be published after the peer
review process is complete. Editorials are expository articles
for science and technology that aim to increase utilization by
society, and can be any content that will be useful to readers
of Synthesiology. Overviews and editorials will be examined
by the Editorial Board as to whether their content is suitable
for the journal. Entries of research papers and editorials
are accepted from Japan and overseas. Manuscripts may be
written in Japanese or English.

Required items and peer review criteria (January 2008)

Item Requirement

Peer Review Criteria

1 Research goal

Describe research goal (“product” or researcher's vision).

Research goal is described clearly.

o | Relationship of research

goal and the society for the society.

Describe relationship of research goal and the society, or its value

Relationship of research goal and the society
is rationally described.

Scenario e »
3 scientific words” .

Describe the scenario or hypothesis to achieve research goal with

Scenario or hypothesis is rationally described.

4 Selection of elemental

Describe the elemental technology(ies) selected to achieve the

Elemental technology(ies) is/are clearly

technology(ies)

research goal. Also describe why the particular elemental
technology(ies) was/were selected.

described. Reason for selecting the elemental
technology(ies) is rationally described.

Relationship and
integration of elemental
technologies

Describe how the selected elemental technologies are related to
each other, and how the research goal was achieved by composing
and integrating the elements, with “scientific words” .

Mutual relationship and integration of
elemental technologies are rationally
described with “scientific words” .

Evaluation of result and
future development

Provide self-evaluation on the degree of achievement of research
goal. Indicate future research development based on the presented
research.

Degree of achievement of research goal and
future research direction are objectively and
rationally described.

Originality

Do not describe the same content published previously in other
research papers.

There is no description of the same content
published in other research papers.
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Instructions for Authors

1 Types of articles submitted and their explanations

The articles of Synthesiology include the following types:

+ Research papers, reports, commentaries, roundtable talks,
and readers’ forums

Of these, the submitted manuscripts of research papers,
reports, and commentaries undergo review processes before
publication. The roundtable talks are organized, prepared,
and published by the Editorial Board. The readers’ forums
carry writings submitted by the readers, and the articles are
published after the Editorial Board reviews and approves. All
articles must be written so they can be readily understood by
the readers from diverse research fields and technological
backgrounds. The explanations of the article types are as
follows.

(D Research papers

A research paper rationally describes the concept and the
design of R&D (this is called the scenario), whose objective
is to utilize the research results in society, as well as the
processes and the research results, based on the author’s
experiences and analyses of the R&D that was actually
conducted. Although the paper requires the author’s
originality for its scenario and the selection and integration
of elemental technologies, whether the research result has
been (or is being) already implemented in society at that
time is not a requirement for the submission. The submitted
manuscript is reviewed by several reviewers, and the
reviewers will recommend whether the manuscript should
be accepted, revised, or declined. The author completes
the final draft based on the discussions with the reviewers.
Views may be exchanged between the reviewers and authors
through direct contact (including telephone conversations,
e-mails, and others), if the Editorial Board considers such
exchange necessary.

(2) Reports

A report describes a development example of technology
which has practical value as well as an example of new
technology which has been put to practical use. It contains
1) the aim, 2) the process of development (the course to
the goal), and 3) the outcomes. The submitted manuscript
is checked by the Editorial Board. The authors will be
contacted if corrections or revisions are necessary, and
the authors complete the final draft based on the Board
members’ comments.

(3 Commentaries

Commentaries describe the thoughts, statements, or trends
and analyses on how to utilize or spread the results of R&D
to society. Although the originality of the statements is
not required, the commentaries should not be the same or
similar to any articles published in the past. The submitted
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manuscripts will be checked by the Editorial Board. The
authors will be contacted if corrections or revisions are
necessary, and the authors complete the final draft based on
the Board members’ comments.

(4 Roundtable talks

Roundtable talks are articles of the discussions or interviews
that are organized by the Editorial Board. The manuscripts
are written from the transcripts of statements and discussions
of the roundtable participants. Supplementary comments
may be added after the roundtable talks, if necessary.

(® Readers’ forums

The readers’ forums include the readers’ comments or
thoughts on the articles published in Synthesiology, or
articles containing information useful to the readers in line
with the intent of the journal. The forum articles may be
in free format, with 1,200 Japanese characters or less. The
Editorial Board will decide whether the articles will be
published.

2 Qualification of contributors

There are no limitations regarding author affiliation or
discipline as long as the content of the submitted article
meets the editorial policy of Synthesiology, except authorship
should be clearly stated. (It should be clearly stated that all
authors have made essential contributions to the paper.)

3 Manuscripts

3.1 General

3.1.1 Articles may be submitted in Japanese or English.
Accepted articles will be published in Synthesiology (ISSN
1882-6229) in the language they were submitted. All articles
will also be published in Synthesiology - English edition
(ISSN 1883-0978). The English edition will be distributed
throughout the world approximately four months after the
original Synthesiology issue is published. Articles written
in English will be published in English in both the original
Synthesiology as well as the English edition. Authors who
write articles for Synthesiology in Japanese will be asked to
provide English translations for the English edition of the
journal within 2 months after the original edition is published.
3.1.2 Research papers should comply with the structure and
format stated below, and reports and commentaries should
also comply with the same structure and format except
subtitles and abstracts are unnecessary.

3.1.3 Research papers should only be original papers (hew
literary work).

3.1.4 Research papers should comply with various guidelines
of research ethics.

3.2 Structure

3.2.1 The manuscript should include a title (including
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subtitle), abstract, the name(s) of author(s), institution/
contact, main text, and keywords (about 5 words).

3.2.2 Title, abstract, name of author(s), keywords, and
institution/contact shall be provided in Japanese and English.
3.2.3 The manuscript shall be prepared using word processors
or similar devices, and printed on A4-size portrait (vertical)
sheets of paper. The length of the manuscript shall be, about 6
printed pages including figures, tables, and photographs.

3.2.4 Research papers, reports, and commentaries shall have
front covers and the category of the articles (research paper,
report, or commentary) shall be stated clearly on the cover
sheets.

3.2.5 The title should be about 10-20 Japanese characters (5-
10 English words), and readily understandable for a diverse
readership background. Research papers shall have subtitles
of about 15-25 Japanese characters (7-15 English words) to
help recognition by specialists.

3.2.6 The abstract should include the thoughts behind the
integration of technological elements and the reason for their
selection as well as the scenario for utilizing the research
results in society.

3.2.7 The abstract should be 300 Japanese characters or less
(125 English words). The Japanese abstract may be omitted
in the English edition.

3.2.8 The main text should be about 9,000 Japanese
characters (3,400 English words).

3.2.9 The article submitted should be accompanied by
profiles of all authors, of about 200 Japanese characters (75
English words) for each author. The essential contribution
of each author to the paper should also be included. Confirm
that all persons who have made essential contributions to the
paper are included.

3.2.10 Discussion with reviewers regarding the research
paper content shall be done openly, and the Editorial Board
will edit the highlights of the review process to about 3,000
Japanese characters (1,200 English words) or a maximum
of 2 pages with the names of the reviewers disclosed. The
edited discussion will be attached to the main body of the
paper as part of the article. Regarding the reports and the
commentaries, discussion with the Editorial Board members
will be opened at the Board’s discretion. In this case,
the Editorial Board will edit the discussion to about 800
Japanese characters (less than half a page) with the names of
the Board members disclosed.

3.2.11 If there are reprinted figures, graphs or citations
from other papers, prior permission for citation must be
obtained and should be clearly stated in the paper, and the
sources should be listed in the reference list. A copy of the
permission should be sent to the Publishing Secretariat. All
verbatim quotations should be placed in quotation marks or
marked clearly within the paper.

3.3 Format

3.3.1 The headings for chapters should be 1, 2, 3..., for
subchapters, 1.1, 1.2, 1.3..., for sections, 1.1.1, 1.1.2, 1.1.3,
for subsections, 1.1.1.1,1.1.1.2,1.1.1.3.

3.3.2 The chapters, subchapters, and sections should be
enumerated. There should be one line space before each
paragraph.
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3.3.3 Figures, tables, and photographs should be enumerated.
They should each have a title and an explanation (about 20-
40 Japanese characters or 10-20 English words), and their
positions in the text should be clearly indicated.
3.3.4 For figures, image files (resolution 350 dpi or higher)
should be submitted. In principle, the final print will be in
black and white.
3.3.5 For photographs, image files (resolution 350 dpi or
higher) should be submitted. In principle, the final print will
be in black and white.
3.3.6 References should be listed in order of citation in the
main text.
Journal — [No.] Author(s): Title of article, Title of
journal (italic), Volume(lssue), Starting page—-Ending
page (Year of publication).
Book — [No.] Author(s): Title of book (italic), Starting
page—Ending page, Publisher, Place of Publication
('ear of publication).
Website — [No.] Author(s) name (updating year):
Title of web page, Name of website (may be omitted
If the name of the website is the same as that of the
author(s)), URL, Access date.

4 Submission
One printed copy or electronic file (Word file) of manuscript
with a checklist attached should be submitted to the
following address:
Synthesiology Editorial Board
c/o Public Relations Information Office, Planning
Headquarters, National Institute of Advanced Industrial
Science and Technology(AIST)
Tsukuba Central 1, 1-1-1 Umezono, Tsukuba 305-8560
E-mail: synthesiology-ml@aist.go.jp
The submitted article will not be returned.

5 Proofreading

Proofreading by author(s) of articles after typesetting is
complete will be done once. In principle, only correction of
printing errors is allowed in the proofreading stage.

6 Responsibility
The author(s) will be solely responsible for the content of the
contributed article.

7 Copyright

The copyright of the articles published in “Synthesiology”
and “Synthesiology English edition” shall belong to the
National Institute of Advanced Industrial Science and
Technology(AIST).

Inquiries:
Synthesiology Editorial Board
c/o Public Relations Information Office, Planning
Headquarters, National Institute of Advanced Industrial
Science and Technology(AIST)
Tel: +81-29-862-6217 Fax: +81-29-862-6212
E-mail: synthesiology-ml@aist.go.jp
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Aim of Synthesiology
—Utilizing the fruits of research for social prosperity—

There is a wide gap between scientific achievement and its utilization by society. The history of
modern science is replete with results that have taken life-times to reach fruition. This disparity has
been called the valley of death, or the nightmare stage. Bridging this difference requires scientists
and engineers who understand the potential value to society of their achievements. Despite many
previous attempts, a systematic dissemination of the links between scientific achievement and
social wealth has not yet been realized.

The unique aim of the journal Synthesiology is its focus on the utilization of knowledge for the
creation of social wealth, as distinct from the accumulated facts on which that wealth is engendered.
Each published paper identifies and integrates component technologies that create value to society.
The methods employed and the steps taken toward implementation are also presented.
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