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Improved Tomosynthesis Reconstruction using Super-resolution and
Iterative Techniques

Wataru FUKUDA*, Junya MORITA*, and Masahiko YAMADA*

Abstract

Tomosynthesis is a three-dimensional imaging technology developed for use with limited view angle projection data. Because
of effective reduction in the overlapping visibility of the normal tissue and lesion of interest, the detection of pathological lesions

is improved relative to what can be achieved using conventional mammography. However, because of the limited viewing angle,
tomosynthesis is not sufficient for exact tomography reconstruction. To address this problem, we have developed a novel recon-
struction algorithm for use with tomosynthesis that incorporates super-resolution and iterative techniques. This article outlines

this new reconstruction technology and uses actual experimental results to demonstrate its utility.
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Development of a Multi-Scale Optical Simulation Technique and
its Application to the Analysis of “ASTALIFT JELLY AQUARYSTA”

Yoshitaka YAMAGUCHI*, Naoko YOSHIDA®, Hideyasu ISHIBASHI**, Takeharu TANI***,
Soichiro NAKAMURA**** = Eriko IKEDA***** Tkuko OGARU*****,
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Abstract

Upon renewal of the new product “ASTALIFT JELLY AQUARYSTA,” we have studied the relationship between skin ap-
pearance and skin condition. In particular, we focused on the “visual tenseness” of the skin, which supports a youthful appear-
ance in women. The results indicated that a glossy cheek significantly influences visual tenseness. Using our newly developed,
multi-scale optical simulation technique, we further analyzed the basis by which skin glossiness produces visual tenseness. The
results showed that the skin appears glossier as a result of the suppression of disturbances in cellular structures. Thus, it has been
suggested that following the application of “ASTALIFT JELLY AQUARYSTA,” the skin gloss is promoted through suppression
of disturbances in cellular structures, leading to improvements in visual tenseness.
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Development of a UV Inkjet System for Printing Flexible Packaging

Kenjiro ARAKI*, and Toshiyuki MAKUTA*

Abstract

Technologies for printing small lots on flexible packaging are advancing. The demand for the using digital printing for small
lots has increased. Fujifilm is developing a digital printing system using a UV inkjet system. We discovered three issues: odor,
safety, and adhesion of ink films. We solved these issues by introducing three technologies: a nitrogen-purge UV-exposure sys-

tem, multi-functional monomers, and an undercoating.
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Table 2 Outline of MUP20W
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Fig. 3 View of MJP20W

v PILRFY VAR

2

Paper %
UV-LED

ST ISR A

UV-LED

Fig. 4 Inkjet printing

X1 EZYT D RRORA Y IR LIRREIC T BTeic, O UVIEZIRETT 52 L,

FUJIFILM RESEARCH & DEVELOPMENT (No.61-2016)

13



@AYy NI

ATy FHIRIE,K(TSv 7)) —=C(E 7 V) —>M(X
Tra)=>Y (A zu—) >W CRYA L) OIETHIRIEN S,
@=zEZR—V UVEN

RNV UVEN TIIERE N —Y UREREE NI
BOTHEWUV-LED)Y 2 IRESId 5 T & TA > 7 We it
L, FIRINSERT %,

4. FxifTaReE

CDY Ty a TR Ry AT LETE SR B IS A
U 7B D H iR & Z OIS DV TR,

41 BRREMNE

PSR L7 K S IR el HIMYIE B HED A A >V 755
2, BWMZEUNEGD 5T ENREEREE TS, O
BlCL, L7V A (k) TEIMBOUV L > 7 Hdbh e
AT LEAR O 53tk T ko T,

UWADIESIhNVESGTHZ10, BRICKSES
FHEIC K D RKIGE /v —h A > 7D BMICEITT %
LS (Fig 6).

ZFITCUWAYIEONHRE LT, £/ X—DLZHEAE(L
ICKORKIGE /v~ —D@z{ik Lz (Fig 7). £z, Bk
Alzzetihm <, SRELAHnAZERT s LT, Dk
WIRIE T T 517> 7 & LTz,

—7i, YATLhEDOMKE LT, EERA-VHBELT 0L

W 0_:5\
aorHME o FBY WA DTk 1 1
E= EF= EF= E=
2 vy vy vy / 4
T=—AvI X = c a =] Y =}
EF=
) ° ° 1) o o
- ° ° ® o o N2
° ° 1) o o
: A AR (SR e (VA

Fig. 5 Process of MUP20W
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Fig. 6 Process of polymerization inhibition caused by oxygen
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Fig. 7 Result of residual monomers in ink films

14

KUV 17> 221y F1 > 2> X7 AP



AZHNT, FVVEGHEDRKTH 5 %2 D7m L
TRRETUVER 29 % T & CRMICERICHER, K
[SE S/~ —i2 KgAK S % C evnliee -7z (Fig. 7).
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JEWNERENTT & T (Fig. 8), Eb&amnirFEImEr
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Fig. 8 Cross-section of ink films containing an undercoating with/without pre-cure system
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Fig. 11 Result of adhesion by pure-cure system
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Fig. 14 Ink-dot image with/without pre-cure system
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Fig. 13 Bleeding image with/without undercoating
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Fig. 15 Result of color density test
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A High-Density Recording Study on Particulate Magnetic Tape
using Barium Ferrite Magnetic Particles

Masahito OYANAGI*, Atsushi MOROOKA?*, Masahiko MORI*, Yuichi KURIHASHI**,
Toshio TADA*, Osamu SHIMIZU*, Hiroyuki SUZUKI*, and Takeshi HARASAWA*

Abstract

We have developed an advanced barium ferrite tape with a magnetic particle volume of 1600 nm3; a surface roughness Ra
of 0.9 nm, as determined by optical interferometry; a 10-point average roughness Rz of 27 nm, as determined by atomic force
microscopy, and a perpendicular squareness ratio of 0.87; the tape features a magnetic particulate coating medium enhanced by

fine magnetic particle technology, surface profile design, and particle orientation control. In combination with advanced tape
drive technologies, this tape demonstrated an areal density of 123 Gbit/inch?, corresponding to a cartridge capacity of 220 TB.
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Fig. 1 Capacity trends for technical demonstration of a linear
tape system, enterprise-class tape cartridge, and LTO tape
cartridge
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Table 1 Properties of magnetic particle and tape media

Media type New BaFe Latest
BaFe tape product MP
<Particle>
Material BaFeV BaFeV MP2
Volume (nms3) 1600 1950 2830
Coercivity (kA/m) 223 190 189
os (A-m?/kg) 45 50 103
<Tape media>
Magnetic properties
Longitudinal direction
Coercivity (kA/m) 146 182 217
SQ 0.24 0.39 0.85
Perpendicular direction®
Coercivity (kA/m) 263 214
SQ 0.87 0.66
Surface roughness
Optical interferometry®
Ra(hm) 0.9 1.6 2.0
AFM»
Ra (nm) 1.8 2.0 2.4
Rz (nm) 27 34 40
1) Barium-Ferrite, 2)Metal Particle
3) With demagnetization compensation
4) Measured with HD2000 instrum ents from WYKO;
measurement area of 170pmx236um
5) Measurement area of 40um?

IC 85.9 Gbit/inch? (154TBAHY) > DOHARMRFEIC L) L Tz,
TNE O E & LI, BEE CICEAR 10TB GEF
B ORBEEROT—T =Ry IR RN, Sk
ICH o TemBRIED b LY RERERNICH X8 TE T,

EHLX, BAMHMKT—TOERELZ E5ITNEE
BFERL, NUTLT2T4 MR ERWIE#HER T —7
DEEENI T ZITo Tz, AT, 201544 HIC
VAT LA —F1— L1 T U 7z R ek L 123 Gb/inch?
(1— 1™V v YRR 220TBHY) OFAi7TES THRHI N
WU LT 274 MR T — 7 DF—FAc DN THET
2o

2. NUDLT7 54 MlERT— T DN

Table 1145 B OFMRGEEEIFIT/ER LTIz NY T LT 25
A MEMAB X UZENE WA T — 7 ORI R RS, L
e LT, EldnTuwaNI I LT 254 VT —T8
KUEH A VBT — T ORI ¥ Cadik L7z, 5l
DOHAFFRFET 13RI 7R 1600 nm?, {3 /1 He = 223 kA/m,
i bR 0 s = 45 A-m¥/kgD/NU T N7 =5 A MMEgEMEAR
ERHA LU, CTOWRT—&, NVYLT T4 Mgk
ZEAT DR, JEREE, N—R T 1)V, Ny 7 O—
MENSHEKENTWVS, RIEXD, @HERLEEIHT 2
TeODAT 4 7 OF—FiThsd (1) WlEAOMI -~ bh
i, (2) FKimFE e, (3) |ERMAMEIOZENZENIC
DVTRIHET %o

2.1 BRI bR
Table 21230 W N7 =54 MREIEAR & X ZVREMEAA D
B RT,

Table 2 Comparison between BaFe particles and metal particles

Barium ferrite (BaFe)

Shape -
magnetization

Passivation layer

Metal Particle (MP)

Hexagonal platelet shaped Acicular

Origin of magnetic energy Magneto-crystalline Shape anisotropy

anisotropy
Material BaO(Fe,0,), FeCo alloy
Oxide
Passivation layer Not Needed Needed
250 ‘ ; ‘
% e ‘e
i h i *
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Particle Volume (nm?)

Fig. 2 Particle volume dependence of particle coercivity for BaFe
particles and metal particles
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AIRTHB, TNEFTEE LR T —TICRHENTE
A ZOUVHEHEIRIZ, Fe-Co Bz Bk E LIz REMKIFTH O,
WAL DEIEDTARE T IR T 2 Z DI FOEHEE
Lic iy, REMEARDIR 1272 2 I DN TERRDRL IR Z
HERFS 2 DODEARANCHEEIC IR D, A ZOUREPEAIE RN (b
DORRFUCET L T\ e —J5, WYY LT T4 MigtEtkD
BEAL ORI HE S T I HR T 5728, BRI EAE
NTLENCHLZFBIT Z 25N D 5, TDIs, A%
JVREPEARIC EERT, NU Y LT 254 MGk ki
WLIeHEMTH D L NA B,

Fig. 212NV Y L7 =5 A METERI KT A 2O UREPEAD
R ARE & ORI DBIfR7Z2 R 9, K ARE, @RS 8
&% (Transmission Electron Microscope, TEM) #1%c & -
TR E K UMRIED Pz U T fih 53K Te Pk
TFHRTH S, £z, R IEERREN RS /15T (Vibrating
Sample Magnetometer, VSM) ZHWTHIE L7z, /N T L
7 2T A MRS SIRINCR OO &R E 2 288 g
% T LI Ko TR 172 ]G 2 T LMW TE S, A CRFk
FETE E T KBRS DA DFAET 5 DIEZ DT
B%, Table LITRd LHBD, BUE, NUYLT T4 M
7 — TR EN T B MR DKL TRRE 1950 nm® T
HBH, FEHLIFINE TICEEE - BRI T EEREE I Z
HeE LD DRI AR 1000 nm3 2/ E TSkl b3 % C
CICHINL T VD, —H, AZVBEPEARIZRL AR A 2500
nm® LIS 722 LRI DZBIAR T L TER D, A2V
W IeT—7 TE 55 % mEE bz 3289 % DENEET
BB,
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Fig. 3135 RIOFMMFECHHA LNV I LT T4 M
PRI K U A ZIVIEEARD TEMIRTH %, DY
LT =54 MR OR FAREIX 1600 nm®* TH D, HHi X
ZOUREPEARIC LER TR AR 43 B/ hEWVic e b 5
18 VRN A L THL, MR T8 T iiaRE
2R DORMATH D T Wb %,

¥/, BiRD LB XA 2)VREMHERIE Fe-Cotrdz Tk & L
FBEMbI T TH B8, BILIED 2D DRI
EEEc X 2 BB DT RV, —F, NUTLT T4
MEMERIZ T BEE LY T H B 12D bIc &K 2 B HEDR
NS, R FEEDIERICEZETH S, DT L F T,
INUT LT 254 MR X ZOVREMER K © ki - CH
DIEMNE, RT—7HlME L TEMMELEN TV S EBDOD
EDOTH %,

Fig. 41C60°C, 90%RH DifsERE: Ficii&7T— 7% 30H
MRAE LTt O fIf L B Ms OIREH %R T, A XU
72 DT 7 — TR AR ORI O Ms DR & < Tk
LTW3Z ENbhd, iU, ki icto ki r2Rmic
FEALR 12— BT % T & DN 7D, X &R
ETIXBIEIC X B WEHEIET S NEVnT EERLTWY
%, —H, WUTLT o4 MgHKITh 5Bt th s
128, RFAREICK D T Ms X L A LTREYS, mEEERE

]

HIF4FTE 1600 nm? RIFFE 1 2850 nm?
R 1 223 kA/m REEH ¢ 189kA/m

Fig. 3 TEM images of magnetic particles. (a) BaFe particles
used for the latest technical demonstration and
(b) latest metal particles

500nmI
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Fig. 5 SEM images of magnetic tape surfaces: (a) BaFe tape
for the latest technical demonstration and (b) latest metal
particle (MP) tape
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Fig. 51, LNV T LT =51 MglEARS K TRH A &
JUREPEAZ RO TR L U TeRi T — 7 @, B Rm oL
AIEE T HEMEE (Scanning Electron Microscope, SEM) T
bb. NVITLT 54 MR Z HW T —T1E A 2L
T — T LN TREPEAR DR 7 T & 0 K[ D 22BN I
L EWRERTT— TERICHBEENTNSE T Ehbh 5,
TOTEMNS, NUTLT T4 MR A ZOVREPEARIC
HRT, K0 @SRl UM A T 5 T LA RTHL
N5,
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Fig. 61Tt FER M E 51 (WYKO #:#HD2000, Hl5E i
FE170 pm X 236 pm) THIE LT — 7 D&m 71
T 7 AR RT, SEWER LN LT 2514 h5—7

]
(6]
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Fig. 4 Comparison of the degradation in saturation magnetization
(Ms) between BaFe particles and metal particles in terms
of particle volume under conditions of 60°C and 90 RH% for
30 days
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Fig. 6 Surface profile images measured by optical interferometry:
(a) new BaFe tape, (b) BaFe product tape, and (c) latest
metal particle (MP) tape
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Fig. T3 EM I 2B T 2701, 5177 BEMER
(Atomic Force Microscope, AFM) 7 FW > CHllEHifE 40 g m
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Fig. 7 Surface profile images collected by atomic force microscopy
(a) new BaFe tape, (b) BaFe product tape, and (c) latest
metal particle (MP) tape
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(a) New tape (Perpendicular orientation)
B

(b) BaFe product tape (Non-oriented)
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Fig. 8 Cross-sectional transmission electron microscopy images of
the magnetic layer: (a) new BaFe tape, (b) BaFe product
tape, and (c) latest metal particle (MP) tape
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Fig. 9 Magnetic hysteresis loop
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Development of a Completely Process-less Thermal CTP “SUPERIA ZN” for
Newspaper Printing

Shuji SHIMANAKA*, Tomoyoshi MITSUMOTO*, Hiroshi NISHIKAWA*, Koji SONOKAWA?*,
Tsubasa FUKUDA*, and Takanori MORI**

Abstract

There are two technical issues concerning the practical application of a completely process-less CTP for newspaper printing.

One is the improvement of run length; another is the prevention of edge scum. Thus, we adopted conventional technologies

of process-less CTP for commercial printing and processed CTP for newspaper printing. Moreover, we developed three new

technologies: (1) HDN technology to accelerate the polymerization reaction of the photosensitive layer, (2) MGZ technology to

improve the adhesion between the photosensitive layer and the support, and (3) SHC technology to improve hydrophilic proper-

ties of the plate edge.

1. EC&IT

AR, HIRITSE T, I A MHIRK, BREDCS, ZEREMEm L
MRRDENTEY, NS ZFERHSERT B TzdIcidht
B, TE, Tx)bF—, Jii¥, KixE 0BS5S B2 7%
CULTWK BBRDOEZTTDENTH %, BN IO R
Jiit& LT, LCA (Life Cycle Assessment) D& Z J5IcHD
&, WROFEMRFHED SFERE TORTATHHEE N
(LA A D&% CO I L CTZKd % CFP(Carbon Foot
Print) % 44 &, EFP(Environmental Foot Print), WFP(Water
Foot Print) %, & XX XAREREIFHEFEDFREI N, HIFIZE
RE Iz HED T B,

L FRIZE S U v i O BREBIRLERERTIC RS D BB T
L, CTPIxPCR(Product Category Rule)iZ HIl ©, 20094 &K
I TH—<)VCTP] TZESMID CFPRERLEZ 32\ T 7 Bk
LTz &7z, CTPIRDSFHATH %7 )V = L Zz[F U CTP
FRSZFHARIC Y Y1 7 )L 3 % “PLATE to PLATE” > A7 L D¢
ZER, AT X0 BUGEEIR 2 I 2 XRE > BB
GEEDITREE )1 7210 & 1% LBLE i 213 U & 9 % FEiki]
RS X7 LRV R E, TRIA < BIRAERGT - G H;
MOREZIT> T\ 5, HTH, TREUHY—<)L CTP

W&, FIRIEE - TRE ORI A > FHICHOBE Nig
BRI H LOMKHANEHHE SN2 DT, HEBHGEHIC K58
GILER TRENAET, WEW, B, K G, e, B
PHGREOBRE) T 3 )V F— (XD, ARX—R (REHT,
fliFesEE, FERRE, RN—VIRE), AT F U ATHIAN
ThEa Lz, MR CRICET % 7m0 S &R Rz
LIHTHMTH B, 2 LT, 201544 I, BEPHV Y 2—
v a oty 5> R TSUPERIAL ZFEL, 7HICH M
o) —=XE LT, MRThbEEDOED > THEHTE
SR —=< )L CTP [SUPERIA ZN| Z¥ £ U/ (Fig. 1),
ARTIE, Hi ALY — <)L CTP O BRSO HT
Telc Rz L icHahiz ol iiis 9 %,

Fig. 1 Completely process-less thermal CTP “SUPERIA ZN” for
newspaper printing
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2. FERATSENEY -V CTP DRFER

Lt 1% 2004 FEISH Y —< IV CTP THN-1J Z¥7eL T
LUk, WEEmEEEZ LRI, TLe—RLX, TLK
LR, GHEL A, BU% - A LBFEREIE & TEEIR, &%
TFEDFEi 2T % 2 & T, EREDHG & 3 A MR Sk
LT &7 (Fig 2)o ZLT, HEHEICE 5752 BREERCERIR,
JR MR Z & 75 H & LT, A2 e
Y —< )V CTPOEAENAE I N Tz, THUSRIRR T2
ICBOTBUG - A LEERD—YIHHR S Ninn T & h S B
JSH CTP DIRFIE TH % £ 5 2 % (Fig. 3)s

FD-441A

+—<JLCTP

Fig. 3 Completely process-less thermal CTP system
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e D24, H27.51C [SUPERIA ZP] ZR&E LTz,
UL, mHIMICBSE U fe e R ML Y — <)L CTP Hii
7 BUCHTRIFIRNCH S % 720 Tk, DUR 2 D aE I
X0, FALT R LI TELED T, 1 DHIE, #Hiliffmis
FIRE O @ - 1> 7S VHRNCH A 2 TEmITE ARE
LTWwa 2 &, 2DHIEHRHARTIECTPOY L— MEk D
LHEDIEHRE W IDIZ, TL— DTy IR LA
YEMRICEE TS [Ty i) WEELTLES LT
b5,

S, FEO FEmRPESHS ) St LT, BOtEOESK
Ji&7e #Ab & & 7 HDN £44fi (Hyper Dimension Networking
Technology, HXITTH v FT—27 8 &, ROLE &Sk
L OEFHE R LI SIS FHARERO S A 7 1R
77 72 R HlE ST S MGZ ¢4y (Multi Grain Z Technology,
RIVF T LA VLEGD, B [Ty Dmnkhiilk ) icxfl
T, L=z VO R ERNICBIKIL & % SHCE
fiii (Superfine Hydrophilic Coating Technology, iK1k
O—F ¢ Y TEA ZHICHEFEL, FEH TSRy —
<)L CTP [SUPERIA ZN] O LICEKII L 7z,

3. #FEATSENEY—<)U CTP DRI

3.1 HDOREROFTEL|BMUNIEY — )L CTP Dl
HHEOTORDEHIH e 2 MU CTP I3, CTPt v X—TH
Yet%, FIRIEE FCIEmGE OB E 2RI O HL DA >V F L &
LICPRET 28 EBIGE A 2R L T05, HIEE LTl L
keA v Feftind 5L, REDLOBOLE (=IFmEHR) 1<
I LRMNZIE U, SRR & BOCE O FRENOKEDE R EN T,
MFHAR L OB OBEAENTIME TS 5, ZTLT, 1 2FORS
BT K> TEBH IO R UIBOED SCHiA D 55| & HH
T LGN TE 79 %, I RN ENTRBE OO
A VFHITHDENEDN M2 LT, RINCHHEE NS
(Fig. 4)o THZATREIC LTV 2 DMDFPD Al (Fine Particle
Dispersion Technology, #ifi5&Heifi) & RSSHf (Rapid
Stable Start-up Technology, fERgZE I R TH % 2,
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IEEI
oy {kd
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@ 115

FBg prEMERE L

Fig. 4 On-press development mechanism
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Fig. 5 Layer configuration and technology of completely process-less thermal CTP for newspaper printing
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Fig. 6 Efficiency of the polymerization reaction

T, BOEENICI 7 VR R —ICOBEE5T L
T, BOCENNDWN LIKDIRBEEE 2 MBI ) [ & T
TR EROCE DI LK ZMTRAART T 5 L eI,
REBIHOBASE WA E T D T & TRV LBIGZ TEE
IZLTW%,

Al Hri e 2 LY — <)V CTPIC, REHTH 74
LR — < )L CTP TH% - 7= FPD £l & RSS it &, WiAED
i A LY —=< )L CTPIC R L T % PCSHedft (Profile
Controlled Slit Technology, FEARMHIEIA Y v M) 7%k
TEBEEBIC, Hiizl 3DOEHZFET % T & THiA]
INDE L2 AT REIC U Tz (Fig. 5)o

3.2 HDN#ffy (BRjTxv b7 —7 5l

HTE RO E R E RN XSS 21, BHFOHRE AL
#i4-—< )L CTP [SUPERIA HN-NV | [A% Ot i1k 2132
EDRETR S Te, ZTDIHITIE, CTPLw Z—DMIGHET 3
IVF—ZNHRNCEBICHTDT S, DFD, FHHTOEE
AbEB (=3v b=t 3) T LAHETHS (Fig. 6).

[SUPERIA ZN| i3, [SUPERIA ZP | OROEEICHEI LT
WaMEZ REL, #HiicaGRISMEERZEAT S & T

CTP v X —FR R DROLEND Z 2 7))V 7z B & &
7z (Fig. 7)o EHICHEBMM D bREL TS T, HEX
Rz 6 HIH ¢ 2 IALEL CTP L 3451 =8 C (Fig. 8), ikl
Py F2gz Bl Ui,

33 MGZEM (RIVFT LA > ZHiH)

WA, SCRMARIEICHEE DI EDMIMEEZ L T,
MG & RIED NS > A% M1 % T & AV ATRER MGV
et (RIVFT LA U VEGD  LMHEN S SZRE A LR
NH o, HiEHAWHY—< )V CTP [SUPERIA HN-NV, 7%
HIFH e ML — < )L CTP TSUPERIA ZPJ ZFICERA & h
T3, TOMGYHiZmER £ Trisbiz MGZ il (VT
TLA Y LEAN) 72, FiiE R RS —< )L CTP FIC iR
WELT, NIRRT 2 &L, MRtz E B
TBHT LTI LTz,

MGV HiffiTld, 7'L— s DBE FICH % LRk o &K
IZ, WE10 pmDORKEEHELIH—IC, FEEL pmOPHEE
WHMCKREL, EHICHE 100nm O/NE & — I il &
CHEHBEMNGIETWVS, 51T, [HMilg{t I 5~ 10nm
RO A 7 ORT BRI ESE S T & THKE (HEh
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Table 1 Configuration and effect of MGZ
MGV N4 DORPIRK MGZ
(FRENFAEEILIR) G ELIE)
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W@ | S INERE
mxm |*®
<150 ||
NP

XEEHE |

R

bz gk

) eEsE (e Zr EEeETuva (Fig. 9. LAML,
MGV £ 4l Tl Hri s R O @ - v > 75 > HIR Tt
RIPEINARE L T e, BOtE & D52 L3 5I1cid~ A
IR T BOIKRDERNETETH M, WG L
EoTCTLZE D,

Z I T, Db EREO< A 7 aR7 2K D
FEECHIEY 2 MGZE4fi ¥ Tl Pk D B 72 nHElC Uz,

BARMICIE, 5~ 10nmBEO/NEFLIBD i, 10nm 7z Z
DRI ZHT 22 BMEZEK L TWVWa, 10nmZiEZ
B RBALRDIBOCIE & SIFFA & DR D TR 72 17
LEEpeebic, KRAHOHESZEL LT NEEOHH
5~ 10nmE/NELTBT LT, FEEL ETROLE,
FIRIA > A DAL OZIHI LT3 (Tablel),
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Fig. 10 Cross-section of the edge of completely process-less
thermal CTP for newspaper printing

34  SHCH: (E#EKEI—7 1 > JH i)

BZ DR AA LMY —< )L CTP T, v VDiEN
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U MR ZHWTWS, #hfin L U7z BRI Y 2 A —
T (T VEOEUKIL) 23220, AEEHEHO 7T LU
TR (Zy VEOBUKL) 22T LT, Ty IVHADA Y
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FERMILHCTP Tld, HEIBUGKO TNV, Ty
HOBUKIEDEENT, Ty IENDFELTLES, 2D
fIRELE, MRt 7 DM T <, FrE e R gLy —=<
JVCTPEALDOKREHBETH 5T, 22T, DhbhiITy
ENZRIET B2, #ifclc SHCHAN (Msigik{ba—
T TESD ZBF Uz, ThUETL— Iy Vi BUK
LI 255 2H 50 e, Ty IHIFITHRNICI—T ¢
YT UTHELEMTH D, PCSHAMIC X2l T.& SHCH,
ffric & 2y ViBEUKLZ G % T & T (Fig. 10), #ilH
FERWUHCTPO T v DHENZNiIET 5 LW AlREL 755
7z (Fig. 11),
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BOCIE D EE KB # R X B 7 HDNFeify GBIt % v b
T— U8 b, BothEE RHMA L omE e EEE 5T
DI T FHAREH O A 7 R 7 R HI#H 9 % MGZH;
i (RWF T LAV LEHD ZHitichaR Uiz,

Fiz, HEO Ty IERBEIE] LT, BHEOHA
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Fig. 11 Surface configuration of edge after press
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Development of a Transparent and Highly Heat-Resistant Polymer Film Derived from Biomass

Shigeki UEHIRA*, Toshihide YOSHITANI*, Yoshihisa TSUKADA*,
Tomokazu YASUDA**, and Kozo SATO***

Abstract

We have prepared high-purity methyl dehydroabietate (DHA-Me) from disproportionated rosin consisting of many compounds
via methylation and subsequent reaction or recrystallization. DHA-Me was converted into various bifunctional compounds useful
as monomers. Among these, 12-carboxy dehydroabietic acid (CDHA) and dimethyl methylenebis-dehydroabietate (MDA-Me)
were particularly applicable and both were transformed into corresponding bio-based polyesters or polyamides. The synthesized
polymers were cast as thin films, and the resulting films were characterized. In comparison with commercially available super-

engineering plastic films, the aforementioned films are more flexible, are more heat resistant, and exhibit high transparency and low
density. The porous film formed via the film-making process has characteristics similar to those of an ordinary film.

1. FCHIC

RikFE S, BFERISNOEFEO®mE NS, £
HEORER ONA A< R) ZHH 9 2 M RBHFED R IcTTH
NTW3, HIZIE, RUAEE (PLA), KU TFL YT R—
L (PBS), NAARYA—R%x—b (Bio-PC) FOHilF,
BHCZ { DEFMADOEMAN TN TS, ERHEIET
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MR EIZBWTE, (LAGEED 5L 4 AND R O 5
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O Y NI EEA T B IERTBNA A< AT, Al
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O NEELEFEIC K - T3FHEICH I NS, OO
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Thb, HLudVidmzffkliznc e, F—advik
KERZ LS DY, KMUFEENR AR U T E T IR 20
ETHETZC NS, AR INVEVZ S, ik
oY VIR Gt EE LTS (Fig 1. 10f#
D EoeB3RMETIRMEEVDNSRZEETHD, %
OREEIFHE TEE <, BUKEDRKEY, LErsIVRFY
WEE VWS BRERZAE LTV, bhvbhid, myrzi—
HKOMBEICHEE T 2R LT, 34hbb, REWT
BT rET AV I ZE R L, Tk ORRE
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Rosin (Complex Mixture)

L L L

COzH COzH COzH

COH

Abietic acid Neoabietic acid Palustric acid  Levopimaric acid Dehydroabietic acid Pimaric acid Isopimaric acid
(DHA

Applications taking advantage of the Complex Mixture.
ex. Sizing agents for paper, Emulsifying agents, Dispersing agents, Toners, Soldering flux, etc.

Fig. 1 Structures and properties of Rosin

Complex Mixture =Single Compound

+ more than ten compounds =g

Co,H  Abietic acid

Approach to take advantage of the structural features to the fullest potential
(The features : rigid / bulky / hydrophobic / hydrophilic / Optical activity, etc.)

Fig. 2 Application strategy of Rosin

catalyst
Rosin ——m»

Heat COH

Dehydroabietic acid
| (DHA)

Disproportionated Rosin (DPR)

Dihydro
or Tetrahydroabietic acid

CoH COH

Pimaric acid Isopimaric acid

Fig. 3 Disproportionation products of Rosin

2. Ao > (DPR) hromMETE FOT
EXIFVEAFIV (DHA-Me) DFREH

WA B2y %) T%%#\&ﬁﬁﬂa@a@ L —EES A 2R
LTT 4 —IVAT WA —KIGFIC X DFGRbEnE T L b
HBM, ﬁ?&ﬁa‘ﬂﬁ@b‘@{t%@éh%@“wf:&), Z < D
7, REUEE WS ZEEBEEA R I N T T E I E L ABICH
WHNB, BYYOREIEEY, PdilEEE R, 250~
280°C CHURF MBI NS (Fig. 3)e TORISTIE, it
IKFE EIKEM I FEIRFICE T b, e LT ka7 e
IF U (DHA) &Y/ 7 e Ra7 s VBHER
T 5, @EOAEEaY Y (DPR) ducid EKs & L TS50
~60%DDHANZENS (FEHOITWITNE20% KD T
FoeRa7CnF UM, Y Ra7 T U X U
DY —IVIENTH ), DHABR VB UEZELTHELIL
HEWMLPT VM THEEEADNS T &, £/DPRH
KREELEENSE T LD, DHAZH D T T & EH!
MTH B, % T T, DHAF 7213 DHAGEE A% B —FH Rk L&
Pre LTl e et 21r-o 7z (Fig 4). AHEB X UH

ML TOMEI RIToTc b T A, BEHEANVRVEDOEET
|3 DHA D il LIk R #E 72 - 728, DHAZ X F )L AT )b
{t (DHA-Me) 9 5% LF5 & L < IEHASMEICK O EfliEkT
B ezHEM U, CORBEDHNTIIREETL—T X
J—"T, EflEDDHA-Me ZLAliMDORREICTEL T EMWNTE
X907, FOBOMBENI EHIEE DHA-Me Z2 VLT3
fiti U 7zo

Method DHA content  Yield ratio

DPR o Distilation 72% 75%
(DHA content ~ 70%) Z Recrystallization
CO,H (1st. crop) 73% 68%
DHA (2nd. crop) 79% 29%
Esterification
Method DHA-Me content Yield ratio
Methyl-esterified DPR ———3
Distilation >95% 52%
% Recrystallization 95% 50%
CO.Me ystalizat >
Dehydroabietic acid methyl ester
(DHA-Me)

Fig. 4 Purification scheme of DPR
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3. DHA-MeH5E /I —DifH

DHA-Me Z RV v —J5k & UTIHHT 2135 - OERER
AT BN D B DT, DHA-Me OFFEAK LG LTz,
DHA-Me DAV € VRGNS WETFHEZHT 2 LE X
5N, AEWERBTFEBRIGICE D & FIEREHHEZEA
TEBHT DR ENS, ZCTET, DHA-Me D IGH%
HHSMC TN, NP VEAO MR R E FEE IS
fEt Uizo DHAREH S A SAIBNILEMTINE T
L OFEBHUNERENTVED, T 7427 2 HIVTEHAD
IS TLBRENTED, 120008 ZVEAbE NizbE
VEMERES E LTRHS N TV ICEE a0 1, —

%12, DHAND A EfREFERRIGIE 116, 128Xk T
14N TR T %o Z ONEFERME I RE TSRO & KIS

FMCHATT %o Fig 5IcbNbNh T 7z DHA-Me DK
THEHISIC DV T T OO E R OBIS 2~ Uiz, LT
120D & SEMED E <, 140 < o 11Tk E
KX DIRRIGIEE 5> T d, £z, KInMEEp-F2 L
Pm-FULYERERETHY, WITNORISE IR

CO2H

/AICL/CI-Ph

Succinic Anhydride

MR CHEfT T2 2 &b o T,
DHA-Me B AT 55 _OERER & UTIdKEgE, 73/
5, WVRFINVHEENEZSENSH, RULZZATIVRRY
7 I FORREZEN LSS, WVRFOIVENRELEE
Lwommwm%ﬁﬂabthwﬁ¢yw%®§x&%@&
Batl, DFMIC2DODANVKRFVIVE (B LRI AT
V) AT AEEOTE Ra 7 CLT VERESE SR LT
(Fig. 6)s TNHOHFTHONDONL 1200 FIVRF VRN

Reaction Type Carbon Position

12 11 12 14

11 Halogenation | — + +-
Nitration +- +- +

14 Acylation - + +-
Sulphonation | - ++ -

”COZMe Alkylation - + +-

+ : Preferentiall
— : No Reaction

++ : Exclusively
+- : Secondarily

Fig. 5 Regioselectivity of aromatic electrophilic
substitution of DHA-Me
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(3) HyOsaq
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co,Me DHA-Me CoH  CDHA
““‘COQMe
(CH,O)n
AcOEtH,SO,
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Fig. 6 Conversion of DHA-Me into dibasic acid derivatives
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<1 OoC Hvie COzMe SOC12
o O._COzEt AcOEt
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DHA-Me AlCT
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Fig. 7 Synthetic route of CDHA
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Fig. 8 X-ray structural analysis

Left : CDHA-CI

Right : MDA-Me

Table 1 Synthesis of Polyesters

2)  Biomass Thermal decomposition

Sample No.  di-acid di-ol Mn (k) / Mw (k) ’ Tg (€) content (wt%) ~ onset temperature (°C )
PE- 1 CDHA (50 Ho—~(")-or s0) 46 / 100 278 67.5 420
PE-2  CDHA G0 ro~ )0 o 1117234 272 52.6 419
PE- 3 CDHA (50 HOOH (50) 54 /150 283 49.0 432
PE-4  CDHA (o) Ho<L )L p-on (0 95/236 298 57.1 354
PE- 5 MDA 0 < ) 12/31 265 714 434
PE- 6 MDA o) o~ )L ) o) 16 /58 287 75.4 353

1) The molecular weight of the polymer was measured by GPC (solvent : NMP).

2) The temperature at which the film tangent loss (tan) exhibited the maximum value.
3) Mass originating from plants in the constituent components of the polymer/total mass of the constituent components of the polymer.
4) 2% weight loss temperature. Rate of temperature rise is 10 °C/min under a nitrogen gas stream.

ERES LIz 12- )V RFYFe Ra 7 ELF Vi (CDHA)
BXU, 1200 TAFLVEZN LT ®ILLIEAF LY
EZXT7e Fa7 L F VY AFI)VE AT )V (MDA-Me) %
FAWTRY v —{bZ#Gt Lz, CDHA ¥ K T MDA-Me (341
BN EMD TLZETH BT &, JNVRFIIVENIT
RINISIAR S - TNEICIFET 5728, TATILRT I R
ZE U T BRSO IR D BT R T X e BT %,

4. CDHAB LU MDA-MeHh5DRYI—1t

CDHA &, FAFEMINCIXIEL T 2 F IV TT 2 FILL L 1%,
KAHEERET U Y LI & B0 RV LSRR E U TERK
LWz (Fig. 7). 72721, 1alke UCEREAHRE AT
LyzWE T L, HaiiN\aRIVLADRIEST S LR ED
5E SR =17, b F LA FT VIV ZHNS G
WV— k&ML Uz, TOI—RICED, Bific/maxy
YURFHTES L, LB L/KERIEDRATEN
RIVLDERERETEZ L, BRXUTHEEERST T

EN[REL IR o 72, ANT, CDHAZE 7 1)) Rik (CDHA-
CD ICFFE LTz & T 5, @SS TREFEMRF MR S Nz,

CDHA-Cl 35 X U MDA-Me D i 5 X RbS S AT HE S 72 Fig.
IR UTize Wik &WI & & 120U IARINICARE > T
WA E, BTNEHMLTNS T ENHLNTH B, KT
@ CDHA-C1EB X UMDA-MeZZ VW THEA DRV T AT)IVE
KRV T I ROBKZITo Tz, B LIZRYR—LZN5
DYk Table 1, 21K U7z,

5. 71 IVLOER &

BRLTRY S —ZERICSRE S, RU S 3Gk GRE
110~ 15wt%) ZVERIUTz, fUINVGE T I REYZHD FR<
FTEDICINEA Mz T T2t HT A ST 7 r—2—
ZRAWTHRIE Lz, Z01%, ERBIUEEGEZTI T L
TT A IWLEERLT,

FRl D S ETER UZPE- 1B X TPA-1D T ¢ VLI
DN, MHRIIEE LTHONTWVARAEBFHERY T IR
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Table 2 Synthesis of Polyamides

Sample No.  di-acid di-amine Mn (k) / Mw (k)l) Tg (°C )2) ?cigi:l?tsz Wi%) Iﬁ:ﬁiﬁ;gsﬁf&s?lg;
PA- 1 CDHA  (50) RN M (s0) 47/111 >350 67.8 407
PA- 2 CDHA (50 o sz (50) 25/119 326 67.8 420
PA-3 CDHA (50 Hn— -t (25) " @NHZ 25) 397202 335 67.8 415
PA- 4 CDHA 0 Hn—p-C e (s0) 33/85 323 55.7 427
PA-5 CDHA 0y v~ -0 )™ (50) 28778 316 555 433
PA-6 CDHA (50 HZNOOO\OONZO) 27 /80 283 47.0 436

1) The molecular weight of the polymer was measured by GPC (solvent: NMP).

2) The temperature at which the film tangent loss (tan) exhibited the maximum value.

3) Mass originating from plants in the constituent components of the polymer/total mass of the constituent components of the polymer.
4) 2% weight loss temperature. Rate of temperature rise is 10 °C/min under a nitrogen gas stream.

Table 3 Film properties of PE-1, PA-1, Aramid, Pl and PEN

(Aramide),

Polymer PE-1 PA-1 Aramid Pl PEN
Mechanical Modulus GPa 1.9 2.6 6.4 76 43
Properties Strength MPa 100 130 238 332 158

(25°C B0%RH) Elongation % 64 60 18 20 95
10% TG N2 C 454 452 448 >500 425
Air 419 347 445 >500 423
Pﬂgﬁﬂﬂs Tg (tand) 278 350 302 ND 166
CTE 0 77 61 31 13 ND
(orientated)  PPM/C (9g) (ND) 4) (ND) (16)
Transmittance % 90 89 67 26 87
Optical Haze % 0.29 0.29 36 3.1 0.62
Properties Refractive index (ng) 1.58 1.58 1.62 1.62 ND
Abbe Constant 26 25 37 40 ND
Electrical Properties Permittivity 3.20 453 410 3.55 3.26
(10°Hz) Dissipation factor 0.006 0.058 0.007 0.005 0.012
Water absorption(23°C 24h) % 0.44 6.4 2.7 1.5 062
Density g/cm? 1.13 1.15 1.49 1.47 1.36
Film thickness “m 50 50 50 50 100
Biomass content wt% 67 67 0 0 0
Ho
kG | M@} < ﬁ
Aramid
(Polyamide) (Polylmlde) Polyethylene naphtalate)

RKUVAIF PD, RUZFLVFTEL—L

I 4IWVLE S A, FECPE-1BXUPA-1DT 4 )V L%

(PEN) D& 7T 1)V LWtttz 7> 7z (Table 3), DHA
RTAIVLDREERHMELTE, © TLAEPH] THBHT
&, QN EmNC L, @EEEENEHNT E, TLTO
BEMENT ENEFENS, TNEDRICDOWTLLTIC
BB,

51 LGEP®HE

Table 3X 0, DHAR T « )V LMFIMDMET « )V L L X,
FHPEER (Modulus) « 58 (Strength) MKW GRS,
—75, Wi (Blongation) & HLEHIAZ WV, COT &h
5,DHAR T 4 IV NS —RAVRINEA T 4 VLK D T LR

oy cE, o EPAET ST ki3, £RASICE
N0 HF720 Lawv, ook Hic ) zitsc e
£Tx% (Fig. 9).

5.2 ZHU %

Table 3&k 0, /T R ikE (Tg) &PE-15278°C,
PA-113350°CTH Y, ThidAramid 7 « VL EFEIKE, A—
IS—TZVTTT A IVLNCHEE NG, £T28 7 1 )V LD
PR OWE KA (Fig. 10) &, PENAY130°CfHiL &k D,
Aramid H¥200°C{HiT & © ZHHICHEERDME T LT3 DIC
L, PE-13&UPA-1IIHEIC Tg bl & Ttk R ZHER LT
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Fig. 9 Origami Crane used PE-1 film
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90 e TR .
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g 70 — PE-1
g 60 <% |— PA-
s aramid
= 50
E | Pl
g ] PEN
= 30 ,

20 !

10 l ——

0 L L L I

300 400 500 600 700 800
A (nm)
Fig. 11 UV-VIS spectra of the films

W5, TORERIZ, DHARY « )V LAVER T & ZEiRFEFD
YRR LT LZRL TS,

53 BEWGEEN

Table 335X U Fig. 11 & 0, 2¢#iE#E R (Transmittance)
IZPE-1T90%, PA-1TiZ89%THD, Aramid*°PI& 5iC
WEPEN & O & @Btz Rd e hbhd, £z, N
A X (Haze) &/NEW2®, IEAEAMEDIEREICE N,

54 BULEE

Table 3X D, PE-1D#%E (Density) (& 1.13 g /cm®, PA-1
13115 g /cm®*T & D, Aramid (1.49), PI (1.47) B X T
PEN (1.36) ICHNTIEHICEELETH B Db, T
1, Fig. 8D CDHA-CID X A& it 5 R ) < —§T
o, KU —7 )V Lo HHARKE W T EAVE
HTE%,

1.0E+10

_________‘.__~____‘,____~\\\
ﬁ“
\
1.0E+09
—PE-1

o \\ ——PA-1
1= \ Aramid
© P

1.0E+08 PEN

1.0E+07 : :

0 100 200 300 400

Temp. (°C)

Fig. 10 Temperature dependence of strage modulus of the films

Air side Air side

Glass side Glass side

Fig. 12 Scanning electron microscopy Images of side view of films
Left: PE-1 film ,Right: PA-1 film

6. WHEEZERT 57 1 IVLANDERH

Fao&S1c, DHAZRRY S —T 2 )V LIZ LD, @&
Mf#A, fEEEHZ L CEBEETHE T W oo Tz, Rl
DRV —ZH, WlEEZET 27 )V LAZER LTz,
bbb, T4V L0 ESEETA U ARk EE vz
ZAET AIWLBIUONZH LT ¢V LRERLU Tz,

6.1 ZFAET71ILL

B Bt BB T T 4 )V LD T B B AV e
HENT, TOHZRMH LR, NEICELZET %
ZHET 4 IVLDERENT VS T Do e, Willid
SEM GERE FEEMED Bzt 85, WNEIcE
LEL T+ aY—MERENTW (Fig 12). 7, PE-1
ZIET 1 VL TREA T AFRE N —JEAMEET % ek
W E—JE 415 pm, ZFUE K65 pm) THSDITH
L, PA-1 7 4 VL TREAEDHN SRS T DD - Tz,

Table 4 Film properties of the Porous films of PE-1, PA-1

Polymer PE-1 PA-1
Clear Film Porous Film Clear Film Porous Film
Mechanical Modulus GPa 19 0.90 2.6 0.35
Properties Strength MPa 100 40 130 14
(25°C 60%RH) Elongation % 64 37 60 25
Thermal Properties Tg (tand) °C 278 247 350 325
Optical Properties Transmittance % 90 21 90 09
Density g/cmd 1.13 ~0.2 1.15 ~0.2
Film Thickness “m 50 80 50 100
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Table 405, ZFLET « VLIS B %135 0.2g/cm® T
Holee TNRERMENKBO%TH DT EERL TS,
BAEREEICB U QMR T« VL THh B T &, %z,
MR A R D IR AR IS E I 7 ¢ )L L L [AERIC Tg )i &
THMZHERLTHBD, MRTEEVFMZETHC &N
b3 (Fig. 13),

1.00E+10

1.00E+09

E' /Pa 1.00E+08

1.00E+07 | ¢ PE-1 clear film

= PE-1 porous film
1.00E+06 -

+ PA-1 clear film
PA-1 porous film

1.00E+05

0 50 100 150 200 250 300 350 400
Temp. /TC

Fig. 13 Temperature dependence of strage modulus of the films

6.2 NZALT7«IVL

INZH LT 4 )V 2L O BIRICES S N fea=—2
TSR E DA T A IV LTH B, ZEILWVERT B A=
AL, BUPGEFETHRAET DR KIEN 7 « )V N TS
BRICESI L, ZNZ8ERle LTZIIRN T ¢ )V Ll BICIE
WRENBEDEEZEZTVDEY, TONHEZFAVT, PE-10DN
ZALT 4 VLR U (Fig 14). 5% 7 « VLXK, X
A5 p mOHE L [EE 10 p mOYI—Jg D 2 J@ED 5 ik
%0 TOT 4INVLICENTEINE TORMTH % EWO i
MEELTEHED, 250°C 3070 DB BN TIEIRDZ L
FR5NEM S (Fig 15),

E L x7.0k 10um
Fig. 14 Scanning electron microscopy Images of

PE-1 honeycomb film

Left: Top view ,Right: Side view

L x70k 10um
Fig. 15 Scanning electron microscopy Images of PE-1
honeycomb film after heat treatment for 30 minutes
at250 C
Left: Before ,Right: After
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MRt nHZEEZ TS,
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Development of Monosheet-Type Photovoltaic Backsheet for High Durability and
Environmental Impact Reduction
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and Junichi MAKINQ*****

Abstract

Fujifilm has developed a highly durable photovoltaic backsheet. This photovoltaic backsheet is composed of a highly durable
PET substrate, and a water-based functional layer (weather-resistant layer and EVA adhesive layer) coated onto the PET sub-

strate. This photovoltaic backsheet is capable of ensuring long durability of the solar cell. Its lifetime is approximately 1.5 times

longer than that of conventional photovoltaic backsheets, and this photovoltaic backsheet enables the reduction of environmen-

tal effects (greenhouse gas emissions, air pollution, resource consumption, and landfill waste) to approximately two-thirds per

unit power generation amount in the life cycle.

1. INTRODUCTION

K FEN S, T3xVF— - AFREDHERERBER
REANOX SO EEANED B ZHICHLRK L TH D, 2010F0D
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K ECREOEAZZIRT 2KEHO T )V F—BERICKZ 5

N, WoeiE B EL R L TH 0, MRKGDCEEOR
FOE, WONDPS, HA - HEFOY D7 KEANEHLKL
TWa,

Kz, KBpEFEETGOILKITHY, b9 2 KRt
MTHZNNy 72— MREBHERLTHD, 20104ED/Ny
73— MHFRFEEIZ 1305 /Tm2 Tdh > 7273, 20204FIC
480 im2ICET 2 E FHEN TS (Fig 1) Vs
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Fig. 1 Change of the world wide photovoltaic module and photovoltaic
backseat market
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LDTDITEm T T T A IV LMEDN TV 5,
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PET (A2 BRAATIE THE D ORI TH B, DT
», REIMICHTZ 5 EHND LWEEE R TOPET SCRifhD S,
fEic kB e EEINZ EIc K> T, KEEitLoFmMET
TBIVATHHY, KEGEMOmHEL EOBET, 20
fRRFEDR RO ENT W, £, ROy 7 —1
&, BREIEMORE EARIAARI® T v B2 2 0 TE
PEESNTHED, TOBNTOREAMEREZIBIT 54 0ET
TR ANKDEN TNz,

MEDXSBHERNE, bhvbiud, KGEMEY 2 —)b
DR LA _EIC X 2 BREEARKE, X OAREM Sy 7
¥— b OEFET T AT X B BRETEAHEI 2 H RN HT
KBFE Ny 72— b ORFEZTT> e,
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ab P surface glass

t;Tr / /;l
FESE i
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Fig. 2 Photovoltaic module and constitution image of our photovoltaic
backseat

2. DEVLOPMENT and TECHNIQUE

bhbhix, BEmAPETZHAic kb, KiEHE
Y a—)VOIRERE R EX 8, [FRIC, BREEAEMOLE,
GHRBHZIRS U, A —ILIKRDIMHEMRBIGE & EVA % 4
HEO—BBMIC KB LT AL > T, @A
& B A2 928 B KA/ N 7 > — h OFIFIC K
Lz,
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D AEHE LI K BRI FER)
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R D 1)V AR > W7z AKXk 9™ % T & T PET Ot ok 77 fig 1 7%
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Fig. 3 Hydrolysis reaction of the PET
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Hps, @itz fa9 % PETRllFZ2RE L7z, i
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DPETIX, Fig. 4139 & 5 1T BAGRERTE OO i W7 1 2 {0
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Application of this technology to other fields
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Fig. 15 Possibility of Application of this technology to other fields
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Development of “ASTALIFT White Perfect UV Clear Solution”

Taichi MURAGUCHI*, Mayuko KANEHISA*, Tomoko TASHIRO*, Heijiro HIRAYAMA**,
Naoko YOSHIDA***  and Yoshiki SAKAINO*

Abstract

We have launched the multifunction ultraviolet (UV) clear essence product “ASTALIFT White Perfect UV Clear Solution”,
which includes our original UV filter (designated as “D-UV guard”) created by hybridizing a UV diffuser and a UV absorber,
resulting in the only UV filter currently available that can completely protect against long wavelength UVA (370-400 nm). All
UVA wavelengths (320-400 nm) are known to cause features of skin photo-aging, such as age spots, wrinkles, sagging, and dis-
colorations. long wavelength UVA (370-400 nm) not only easily penetrate through the glass windows in buildings and cars but
also cannot be completely blocked by the conventional UV filters that protect human skin from UV radiation that causes skin
dermal collagen modification via reactive oxygen species (ROS) production mediated by endogenous porphyrins. “ASTALIFT
White Perfect UV Clear Solution” has both a great texture and high UV protection capacity. A newly developed visualization
system named “One Shot UV-Visible Spectroscopic OCT” has successfully verified that the D-UV Guard thoroughly blocks

UVA (370-400 nm) penetration into human skin.
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Fig. 1 ASTALIFT White Perfect UV Clear Solution
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Fig. 3 The degree of transmittance exhibited by conventional
ultraviolet absorbers

A: Diethylamino hydroxybenzoyl hexyl benzoate
B: Ethylhexyl methoxycinnamate

C: Butyl methoxydibenzoylmethane

D: Polysilicone-15
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Fig. 2 A questionnaire asked: “Do you feel that the color of your

skin changes even when you are using a sunscreen?” (The
in-house investigation. N = 9788)
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Fig. 4 The transmittance of architectural glass
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Fig. 6 Amount of collagen adducts by aldehydic lipid peroxidation
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Fig. 8 Verification of “D-UV guard” ultraviolet and visible light one-
shot spectral domains using optical coherence tomography
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Development of the Renewed Functional Skin Care Product
“ASTALIFT JELLY AQUARYSTA”

Akina NAKAUNE*, Takatsugu KAWANO®*, Hiroyuki KITAOKA*, Akinori SUGISHIMA™**,
Gen OMURA™**, Atsushi ORIKASA*, Shigeki KAGEYAMA?®*, Terukazu YANAGI*,
Yoshiki SAKAINO*, and Kozo NAGATA*

Abstract

We have developed the renewal product of “ASTALIFT JELLY AQUARYSTA”, which contains our unique nanoscale dis-
persion called “human-type nano-acylceramide”. Acylceramides are essential components of the long periodicity phase (LPP)
lamellar structures of intercellular lipids localized in the stratum corneum. These molecules are important for skin permeability
barrier maintenance. The amount of skin acylceramides gradually decreases with aging, which may contribute to age-associated
skin drying. Here we developed 20 nm diameter “human-type nano-acylceramide” and confirmed that this dispersion both ac-
celerates the restoration of surfactant-damaged LPP lamellar structures and improves skin barrier functions. Finally, we demon-
strated that the application of “ASTALIFT JELLY AQUARYSTA" makes skin appearance like “Attractive Elegant skin”.
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Fig. 4 (a) Appearance images, (b) transmission electron microscope (TEM) image,
and (c) schematic diagrams of human-type acylceramide dispersion
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Fig. 6 LPP structure restoration effect by application of “human-
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Noble-metal-free sunlight harvesting meta-surface for
water evaporation
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